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Hello
Attached are answers to the questions that seemed applicable to DEQ.  Sorry for the
delay.  Let me know if you have questions.
Thanks
 
 
Brian Fuller
Manager – Hazardous Waste and Materials Management Programs
Oregon DEQ - Western Region - Eugene
541-501-3349 - Mobile
http://www.oregon.gov/DEQ/
He/Him/His
 
We are in the process of modernizing and upgrading the way we accept, share and process information at DEQ with
Your DEQ Online: a new centralized hub for communities, businesses and individuals. Learn more.

 
 
 
From: Sam Imperati <samimperati@icmresolutions.com> 
Sent: Monday, October 17, 2022 7:45 PM
To: FULLER Brian * DEQ <Brian.FULLER@deq.oregon.gov>; Rough, Ginger
<GRough@republicservices.com>
Cc: REDICK Daniel <daniel.redick@Co.Benton.OR.US>; NICHOLS Darren
<darren.nichols@Co.Benton.OR.US>; WILLIAMS Inga <Inga.Williams@Co.Benton.OR.US>; VERRET
Greg J <Greg.J.VERRET@co.benton.or.us>
Subject: Tour Q&A
 
Ginger and Brian,
 
Daniel combined the questions from the two tours into the attached document.  The County
and the Neighborhood Tour Leaders have drafted responses.
 
I will remember you in my will* if your answer the questions that are relevant to you, and

mailto:samimperati@icmresolutions.com
mailto:daniel.redick@co.benton.or.us
mailto:darren.nichols@co.benton.or.us
mailto:Inga.Williams@co.benton.or.us
mailto:Greg.J.VERRET@co.benton.or.us
http://www.oregon.gov/DEQ/
https://www.oregon.gov/deq/Permits/Pages/Your-DEQ-Online.aspx








BCTT Republic Landfill and Neighborhood Tours: 

Combined Questions from Members/Public and Answers



1. Question: I have had trouble finding out the details every time I move and in different cities/counties over the years in the Willamette Valley. The most accurate information I have found lately is through the Corvallis Sustainability Coalition. Not everyone knows about them though, I just found this recently after 30 years of living here. For example, on the tour, one of the leaders told me that in my neighborhood ( Lewisburg) there is household composting. I have never been offered that or given any information about that. I have looked on your website and talked to people on the phone and it is not clear.



		[bookmark: _Hlk116642072]Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		The county’s Solid Waste and Sustainable Materials Management webpages detail the various collection services available to residents, including that food waste can be placed in all curbside mixed organics (yard waste) carts county-wide. Our staff are also available by phone at 541-766-6819 to help with solid waste questions.

Republic Services also publishes this service guide showing what items are accepted in each residential cart, and the guide is available on the County’s webpage, as well as Republic Services’ webpage.

		 

		 

		 









2. Question: I sat next to a gentleman who was a member of the public, that told me that this whole tour must be a media stunt on behalf of Republic Services. I was happy to explain to him that in fact we the work group requested this tour. He didn't know there was a work group. I would be interested to know how he found out about the tour, I wish I would have asked at the time.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		Benton County shared information about the tours through various outlets, including: •Shared on social media – Facebook, Twitter, Nextdoor, Instagram

•Sent media advisories to local media

•External newsletter  - 9000 subscribers

•Sent to Solid Waste Workgroup opt in email list with reminders

•Posted on Benton County website

		 

		 

		 









3. Question: What is the best way to obtain information about the exact details of local recycling pick-up and what is collected?



		Responses



		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		Republic Services should be contacted to answer any questions about specific solid waste and recycling collection services. For more general information about materials accepted, county staff are also available to help answer questions. The county’s Solid Waste and Sustainable Materials Management webpages detail the various collection services available to residents.

		 

		 

		 







4. Question: With the new recycling legislation and working with this committee, what are your plans to improve communication with the community about what is recyclable and what services are offered?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		The county will be working with Oregon DEQ and with the collection franchisee on the communication and implementation of new legislation elements. The county’s Solid Waste and Sustainable Materials Management webpages are a helpful resource, and will continue to communicate any updates with recycling services.

		 

		 

		 





















5. Question: Could be get total monies received from all leases, taxes for Benton County? I know this is in other documents, but I fear it has been buried.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









6. Question: Could we get a break down of costs per user, that should include residential and commercial, host and non-host, covered loads and non-covered loads?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









7. Question: How are closure costs for the Old Landfill addressed in current operating budgets and financial assurance instruments?



		Responses



		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		DEQ assumes that this is referring to the “Former Burn Dump” area which is located west of the existing quarry.  



Republic Services is responsible for the entire landfill site, which includes the “Former Burn Dump”.



The Permittee must provide an annual update including what it would cost to properly close the entire landfill if they had to close it this year.  They also need to estimate the expected costs of 30 years of operations and maintenance (post closure care) including mowing, gas and leachate management and monitoring.



The landfill currently provides financial assurance (which allows DEQ to access the funds under certain circumstances) in the following amounts:

Closure- $16,222,800

Post Closure - $5,743,202.



These cost estimates are based on a third party closing the landfill and for post closure care.  They are updated annually and take inflation into account.

		 

		 

















8. Question: Do you have a record of your carbon footprint? What is the estimated decrease with the change to electric transportation?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









9. Question: Emissions directly to the atmosphere: Have estimates been made? What do they include as sources e.g. open face of landfill, fuel for dozer like equipment use on site, missions from garbage trucks on site?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		The DEQ air quality permit is only applicable to stationary sources, so emissions from mobile engines such as garbage trucks or compactors are not accounted for as part of the landfill’s total emissions. The following emission units are included in the permit:

· Landfill gas emissions from the landfill surface (fugitive emissions)

· Emissions from flares (a portion of landfill gas is collected and controlled by these flares)

· Road dust emissions from vehicle traffic (this does not include emissions from vehicle engines)

· Tipper  

· Petroleum contaminated soils

· Aggregate insignificant activities – includes cell development, operation, leachate collection and wastewater treatment, portable light plant, trash pumps and generators (these were evaluated and determined their emissions are insignificant).



The majority of the emissions are landfill gas emissions from the landfill surface and flares. These emissions were estimated by using EPA’s landfill gas emissions model (LandGEM ), which is specifically designed to estimate landfill gas emissions based on the tonnage of waste received. 



		 

		 









10. Question: Engineered wetlands at NE corner of 99W and Coffin Butte Road. Appears to be in wet condition. Unclear if this is the 40 acres of dedicated wetlands. DEQ records (2005)(called Figure 2-2 and attached) indicate a Leachate Pond was located on the east side of the site. Where is its approximate location on a current site map?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		

There are two leachate ponds south of Coffin Butte Road and west of the landfill gas energy plant.   



DSL designates wetlands.  A map of wetlands can be found here: https://maps.dsl.state.or.us/swi/





		 

		 















11. Question: What is being done to ensure the Old Landfill is not a continuing environmental problem?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		Answer assumes “the Old Landfill” refers to the area known as the “Burn Dump”.

Waste from the unlined “Burn Dump” (also known as the former Army landfill) was excavated and relocated to lined cells at the landfill (2018-2022).  (See October 2018 Coffin Butte Landfill “Burn Dump” Clean Closure Work Plan).  Moving the waste to lined cells greatly reduces risks to the environment and human health.

Additionally, 15 wells along the western part of the site are monitored to document the recovery of the groundwater from past activities in the closed landfill and Cells 1/1A. Most are sampled once a year and some are sampled twice per year, they are analyzed for volatile organic compounds, selected ions and selected trace metals. Once every five years they are analyzed for additional parameters.

Volatile organic compound concentrations in wells along the west-side compliance boundary were below primary drinking water standards including well MW-12S, where the trend for tetrachloroethene (PCE) continues downward. 

Several other VOCs were detected at low concentrations in the west-side compliance wells and several inorganic parameters (chloride, total dissolved solids, manganese) are present above background concentrations or screening levels at one or more monitoring wells. These parameters do not cause any risks to human health but are helpful to understand how the aquifer has recovered from past contamination.



		 

		 









12. Question: Could we get a breakdown of counties that includes total tonnage? It should include or break out residential and commercial.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		Tonnage by county is included on this report, but it does not differentiate residential and commercial.

		 

		 

		 









13. Question: DEQ tracks Municipal Solid Waste disposal and Recyclables. Info on Industrial Wastes also should be available. Disconnect in numbers between RSI and DEQ mentioned by tour participant. Need DEQ (Brian Fuller) and RSI (Sean and Russ) to resolve disconnects?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		Oregon DEQ provided the following explanation regarding the differences between the state’s reported disposal tonnage and the reported tonnage in Coffin Butte Landfill’s annual reports: 

DEQ material recovery survey reports “counting waste”, which is essentially municipal solid waste (MSW) plus tires and construction and demolition waste (excluding dirt, rubble, rock and asphalt). 

The DEQ material recovery survey reporting does not include industrial or agricultural wastes, sewage sludge, asbestos, rubble, rock, and asphalt or other inert wastes, or petroleum-contaminated soil.  Oregon DEQ does not ask landfills to report the county of origin for these other wastes, DEQ only asks landfills to report if they are from Oregon or from out-of-state.  

In summary, the difference between the Benton County numbers in the Coffin Butte Landfill Annual Report and DEQ’s Material Recovery Survey report is due to all the industrial waste, sewage sludge, and alternative daily cover disposed at Coffin Butte, which is coming from Benton County but only reported to DEQ as coming from somewhere in Oregon.



		 

		 

		 









14. Question: How many medical systems use the landfill?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		DEQ does not track “medical systems” that use the landfill.

		 

		 









15. Question: What 1-3 waste products cause the most volume in the landfill locally and by the other counties that use the landfill? Do you see a future where these could be decreased?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		An estimate using DEQ’s Waste Characterization Study (downstate 2016-17), shows the top three waste categories disposed statewide (outside of Portland Metro area) are:

· Food at 15.84%,

· Wood at 14.03%

· “Other Inorganics” (rock, dirt, concrete, litter, etc): 13.51%

There are significant opportunities to increase waste prevention and recovery of several materials. Food and the larger category of Construction and Demolition are key areas for opportunity.

		 County staff answer covers this.

		 

		 









16. Question: What percentage of waste at the landfill is medical and how much of that is local? What types of medical waste do you take and what is the process?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 DEQ does not track the amount of medical waste sent to landfills.  



Per OAR 340-093-0030 (66) "Medical Waste" means solid waste that is generated as a result of patient diagnosis, treatment, or immunization of human beings or animals.  

		 

		 









17. Question: “While we are on the landfill tour on Saturday, I heard you talking with Joel Geier, and the subject of the arc lamps on the scene came up. You told Joel that the lamps were not used mornings, only in afternoons… However, I went out this morning at 6 am and saw that the lights were indeed already on atop Coffin Butte, and there appeared to be operations going on, as I could see the red taillights of trucks moving around up there also… So I am looking for an explanation from you that reconciles your statement to Joel and the ground truth.”

 

		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 





















18. Question: Could we get the plan for quarry once it reaches its end?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









19. Question: Have seeps been observed in the rock formations between the current landfill and the Knife River operation? Between the Old Landfill and the Knife River operation? Do/did these seeps contain landfill leachate constituents? Does/did testing of the quarry pond or site discharge contain landfill leachate constituents?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		Materials reviewed by DEQ have not documented seeps going into the quarry. Water in the quarry is not currently part of the environmental monitoring plan for the landfill site.

		 

		 









20. Question: I work at the hospital in Corvallis and have been working on improving recycling on the floor I work on. In doing so I found out that the hospital doesn't recycle glass. Is there a reason for this and how can recycling be improved at local companies? Is there a department leader that helps with this?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		

		 

		 











21. Question: Clarifications of the net amount of energy generated and overall environmental emissions would be helpful. Examples: What are the constituents of the landfill gas and a what concentration? What fraction of the landfill gas received is used in the power production engines? What fraction is flared? Is supplemental natural gas or other fuel used to assist flare operations/efficiency? What are the environmental emissions from the power plant site (including the flair)? What fraction of the electric power generated is used onsite? Clarify what the impact of CB not being able to maintain its recent rate of yearly increased trash inflow on power generation. Hypothetically, what would be the impact on power generation if CB operations were limited to accepting materials from only Benton County? Please include the impact on CPI customers, corporate financial condition, etc.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









22. Question: I am a customer of Consumer power, I was excited to learn about the methane gas being used to power homes. How much methane and other greenhouse gases are released per year that doesn’t make it to the power plant? Why aren’t they able to be collected? You said compost was a large releaser of GHGE. Is there a way to decrease that by different methods?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 

		 









23. Question: Is all the landfill gas collected piped to the power plant? How much gas vents from the landfill?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		Not all the landfill gas collected is piped to the power plant. There are two flares that are used to control (burn) landfill gas when they generate more gas than the power plant can handle. The landfill reports to DEQ every month how much gas is sent to the power plant and how much gas is burned in the flares.

 It is hard to estimate how much gas is emitted from the landfill surface. EPA suggests assuming 25% of landfill gas generated is emitted from the landfill surface using the LandGEM model.



		 

		 





24. Question: Can Republic Services show that they have fairly compensated landowners for property purchased next to quarry?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 This is question is posed for Republic, but could be answered objectively by the Benton County Assessor’s office, which has access to records of sale and past appraisals both for the vicinity of the landfill and for lessimpacted areas of Benton County which are otherwise comparable. To determine what would be “fair value” for a property not already degraded by proximity to landfill operations, we suggest that the assessment should compare sale prices of properties elsewhere in Benton county that, at the time of sale, were similar in size, zoning, and scenic rural character, but at least 3 miles from the landfill. This could include, for example, Logsden Ridge, Vineyard Mountain, Springhill, and rural residential areas south of Philomath.

		 

















25. Question: Has Republic Services ever donated to the volunteer fire fighters for Adair Village or any other?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 This is question is posed for Republic, but could be also be posed to Adair Rural Fire & Rescue (http://adair-rural-fire.com/site/), regarding the timing and amount of any donations. ARF&R might also be able to supply information on costs of past responses to landfill fires.

		 









26. Question: Given the increasing forecast of earthquake magnitude, how would a 9.0 magnitude earthquake (same as the design criteria for the recent CPU) impact the existing landfill?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		According to the landfill’s Site Development Plan (updated in 2022, a site-specific probabilistic seismic hazard assessment (PSHA) update was performed for the site using up-to-date tools for earthquake assessment. The PSHA was performed to calculate the acceleration response spectrum of the site with a 2% probability of exceedance in 50 years, which corresponds to an event with a 2,475-year return period. 

Design Moment Magnitude of M = 8.48 and site-to-source distance of R = 61 km (38 miles) resulted in a corresponding PGV of 24 cm/s.



Results of the slope stability analyses that incorporate the proposed subgrade plan and waste grading plan are summarized in Table.

[image: ]The results indicate a minimum static FS greater than 1.5 and estimated permanent seismic deformation of 12 inches or less for the proposed waste slopes represented by the three cross sections evaluated. Given the range of conditions evaluated, the stability results were found to be acceptable relative to the design criteria presented in Section 2 of this report, the standards set forth in 40 CFR Part 258, OAR 340-094, and generally accepted standard of practice for landfill slope stability.



		This is a good question that could be addressed at least in part by a seismic hazard analysis of the existing landfill, based on current understanding of the risks of a 9.0 (or larger, possibly as high as 9.5) magnitude earthquake on the Cascadia Subduction Zone. Research by Dr. Chris Goldfinger at OSU (see https://www.nature.com/articles/news.2010.270) indicates that there have been 41 earthquakes of magnitude 9.0+ on this zone in the past 10,000 years -- about 1 per 240 years on average (though it's important to note that the intervals between mega quakes can vary considerably from the average).
To our knowledge, this type of analysis has not been done for the older landfill cells. The risk of a M 9.0+ earthquake on the Cascadia Subduction Zone was not recognized before research published by Brian Atwater in 1987 (https://www.science.org/doi/10.1126/science.236.4804.942). Even after this evidence was accepted by the scientific community, it took a couple of decades for the implications to make it into state and local regulatory requirements for new construction.
For the most recently planned cells, filings by Republic's geotechnical consultants use a method called "probabilistic seismic hazard analysis." This is a scientifically credible approach, in general terms, but the results depend on numerous assumptions that go into the analysis, in what is a rapidly developing "art." See for example: https://www.usgs.gov/publications/probabilistic-seismic-hazard -analysis-regional-and-national-scale-state-artand-future
For a landfill, this analysis is further complicated by the uncertainty and variability in the properties of garbage as a material (as evident from the wide range of "density" estimates quoted in Republic's annual reports for Coffin Butte). Taking a careful, independent look at the earthquake modeling in the 2021 Site Development Plan might be a good project for seismic risk assessment and structural engineering experts at OSU. The results presented by Republic's consultants thus far have been stated in terms of predicted probabilities of displacements of different magnitude for soil cover etc. To our knowledge, these geotechnical model predictions have not been propagated to assess the risks of, e.g. shearing of wells and piping in the methane capture system, ruptures of the liner system, or the resulting risks to public health and safety following a magnitude 9.0+ earthquake.
For comparison, the city of Christchurch, New Zealand has spent more than a decade repairing municipal water and sewer pipes following the M 7.1 earthquake that struck the city in September of 2010. So it's reasonable to expect that a more severe earthquake, shaking a small mountain of old garbage that contains everything from diapers to bedframes and old kitchen sinks, might cause problems for the many miles of pipes and acres of tarps in the methane capture system.
One thing about earthquakes is that, like unhappy families each earthquake is unhappy in its own way. Most major earthquakes result in a re-evaluation of the building codes that were insufficient to prevent loss of life because the earthquake ended up being longer, or "joltier," or more harmonic, than it was expected to be. That's why the best earthquake research on buildings and other complex structures is conducted on “shake tables.”
Here's a link to a cool example:
https://www.youtube.com/watch?v=Y7kKcIsBKDo
So far as we know, no one has put a scale model of a landfill on a “shake table” and tried out different scenarios that would be comparable to a M 9.0+ earthquake. So much is going on in this landfill: plastic liners with welded seams, perforated pipes, horizontal gas pipes, vertical gas pipes, and layers of waste of highly variable composition and compaction. The properties of the garbage layers are also changing constantly, as chemical reactions transform solids into gases and leachate. It's a very complex system, with much to go wrong.

		 









27. Question: Is there a robust Emergency Management Plan that addresses the needed responses of RSI and County resources? Are personnel appropriately aware and trained for situations that arise with landfills? Is there a consensus among RSI and first responders on how to fight a landfill fire? Are responsibilities clearly identified? Is the effort adequately funded?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 These are good questions for the Benton County Emergency Management coordinator. Perhaps he could be asked to speak to the Work Group. Recently when the County was preparing its Wildfire Protection Plan, county development staff were asked whether the landfill was going to be included in the Plan as a locale of concern, which is either the site in North Benton County where the most fires have originated, or is at least one of the top sites in the County for fire origination.
Staff's reply was that they couldn't include the landfill in the WPP, since staff had no expertise in, or understanding of, the ramifications of fires either originating in a landfill and starting a larger wildfire on neighboring lands, or starting on neighboring lands and spreading to the landfill.

		 









28. Question: The Bit-by-Bit facility said there has been no forest plan for forest fire prevention on landfill land bordering her property. Can republic services speak to their wildfire prevention plan?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		There was some misunderstanding here as to what Bit-by-Bit's representative stated. There just has been no communication by Republic Services with neighbors about this issue, at least since Brian May's tenure as landfill manager for VLI (around 2005). Meanwhile the Douglas-fir plantation has become very dense, with many dead branches low down in the trees which could serve as "fire ladders" for a ground fire to move into the canopy and
grow explosively.
Potential sources of wildfire risk could include accidents along the highway. During the 2017 tanker spill we were lucky that power lines near the crash site were not damaged enough to arc to ground, and CPI was notified quickly by first responders so that they could shut off power. We might not be so lucky next time. In addition, there many people of limited resources travel on foot, bicycle, or even skateboard along Hwy 99W. Occasionally neighbors have seen indications of people camping in the dense Douglas-fir plantation (bicycles left by the side of the road or people with backpacks coming out of the forest in the morning). So there may also be a risk of wildfire from campfires or improvised camp stoves.

		 









29. Question: Bit by Bit facility said there has been banging in the forest next to their facility at 8pm at night. Can Republic Services address what that may be?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		This question is also directed to Republic. As neighbors, we can say that the last time we heard similar banging noises in the forest was during the summer of 2021. It emerged later that Republic was digging test pits and boring holes as part of geotechnical site characterization activities prior to submitting a CUP for landfill expansion. The public was not notified of plans for that activity on these Forest Conservation zoned parcels.
This does illustrate how an expansion of regular landfill operations in this direction would increase impacts of equipment-generated noise on adjacent landowners and their ability to use their properties.

		 



















30. Question: Did one of the Benton County Commissioners tell Nancy that in fact the County can negotiate with the Landfill to only accept trash from certain places?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 The 1981 Franchise Agreement between the County and VLI limited the service area from which waste could be trucked to a very small number of regions (this is memorialized in the 1974 CUP). Until the franchise agreement was re-negotiated in 2000, adding additional regions for waste collection was collaboratively decided upon by the County and the landfill operator. After the landfill was sold to Allied Waste in 2000, the franchise agreement was negotiated to remove the County’s control over which regions could deposit waste into the landfill. This is memorialized in the 2001 “Baseline Study” prepared by the County: "In return for an increased franchise fee and the institution of a per ton host surcharge, Benton County no longer has rate setting authority for the landfill and will no longer be consulted in regards to the origin or volume of solid waste disposed at the landfill." Source: Baseline Study, Introduction, page 4 of 322

		 









31. Question: How is it decided how high the landfill can be build? When do you stop adding garbage?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		There is not a DEQ rule stating the height of the landfill, but there are limits on the landfill’s final cover slopes that DEQ considers stable, which given the area limits imply a height limit. Generally, the maximum slope of the landfill sides is 30% (1 to 3 or 30 feet of elevation for every 100 feet of distance).  It’s possible to exceed this with significant extra engineering calculations.



		 The first part of this question seems to be for the Planning Department (conditions on past permits). The second part of the question seems like a good question for the work group to consider in making recommendations.

		 









32. Question: I am in SWAC but still want clarification on ownership of Coffin Butte Landfill. Who owns the landfill and the PRC? Both Republic? Either the county?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		Benton County does not own or operate Coffin Butte Landfill nor Pacific Region Compost (PRC).

		 

		This is a good question for the Planning Department or County Assessor. If you look on the Assessor’s website, some parcels around the landfill are listed as being owned by "Republic Services Property Tax" while some are owned by "Valley Landfills Inc." or other entities. It is confusing. The PRC is located mainly on tax lots 104170000300 & 301 (Valley Landfills Inc.) but with recent expansions of this facility, some operations appear to extend onto tax lots 104170000400 & 302 and 104080000300 & 400 (City of Adair Village) as well as parts of 104170000200 (owner listed as USA, apparently federal government -- the US Forest Service, Siuslaw National Forest maintains some jurisdiction over parts of this lot but other parts such as the former BOMARC missile site might still be under Department of Defense).

		 









33. Question: It was said that the fuel spilled on 99 by the dump was taken to the landfill. Can we talk about how that soil was managed and if it was by DEQ standards?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		The landfill has a special waste management plan that specifies how much petroleum contaminated soil (PCS) can be accepted and what is the maximum concentration of petroleum. Some of it may be used as daily cover soil. PCS must be kept on lined portions of the landfill if stockpiled for use as cover soil. They were briefly allowed to keep some of the soil outside of the landfill footprint during this emergency response phase.



PCS is a common daily cover material used at landfills throughout Oregon.

		The first part of this question seems to be mainly for Republic to explain. In connection with other fuel spills, gasoline- or diesel-contaminated soil has sometimes been used as "daily cover" which means that the soil would be spread out, allowing volatile organic compounds in the soil to evaporate into the air.
The second part of this question is a good question for DEQ, as they had a trailer on site for approximately a month for DEQ staff who were supposed to be monitoring the response (the actual work was carried out mainly by a private contractor based in Philomath).

		 









34. Question: The front facing cells seem to be "closed". Can we confirm? When will they be covered with soil and planted over?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		 These seem to be questions for Republic to answer. From information in the 2021 Site Development Plan, it appears that no cell has been "closed" since 2011. Planning Division staff might be able to speak to conditions of past CUPs.

		 









35. Question: There was a claim that the county was to terrace the landfill and now it appears that the cells that have been covered are in fact not terraced. Can we have Republic Services address that?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		Planning Division staff have been asked for documents referenced in the Findings of Fact for the 1983 Zoning Amendment that would describe the referenced “terracing” (they would probably be in the form of drawings). The best clues as to what might be contained in these documents lie in contemporaneous newspaper articles where County representatives and lawmakers discuss how, after the landfill closes, it will be returned to productive use and look better than it did before, for example, the following quote from the Gazette Times in an article from 11/21/1973, “Jeanette Simerville, chairman of the Benton County Board of Commissioners, said Tuesday ‘the site would be used in increments and as each increment was filled it would be in better condition for productive use than it is now.”

		 









36. Question: There was a claim that the Quarries created by the government during Camp Adair's time were filled with waste. Can we confirm this?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		The tour guide handout included a photograph from an OSU MAIS thesis by historian Bob Zybach which shows the extent of the quarrying during the early Camp Adair period (photos originally taken by Wilma Rohner). More documentation is available from a series of oral history monographs. Copies of several of these are available for inspection at the Soap Creek historic schoolhouse, or can be downloaded from: http://nwmapsco.com/ZybachB/Oral_Histories/Soap_Creek_Valley/index.html 
Several small quarries were created on the lower slopes of Coffin Butte by the US Army and government contractors during the Camp Adair period. These were the source of crushed rock that was used mainly as "fill" to elevate roadbeds through “Swamp Adair” as it was called, although the Army found that this rock was of too poor quality to use for the actual road surfaces or for concrete structures in the camp. For those purposes, better-quality gravel was mined from river-gravel quarries several miles to the east. Two of the main river-gravel quarries from this period have recently been restored as western pond-turtle habitat, as part of Luckiamute State Natural Area in the northeast corner of Benton County, Many of the oral histories produced by Dr. Zybach reference the old crushed-rock quarries on Coffin Butte as “scars”. The quote from the 1973 CUP is as follows: The scars that erode the face of Coffin Butte should be filled and compacted to a condition permitting reseeding and eventual visual reclamation of the area.
The “scars” are thought to refer to the pits and bare-rock slopes left by the Army. Some of those quarries (mainly on the west side of the topographic saddle) were later filled with garbage (sometimes referred to as "the burn dump" in Republic's annual reports) or covered by later landfill cells. This is documented by DEQ (see answer to next question, below).
A couple of quarries on the east end of the butte were used occasionally by ODOT, before those lands were transferred to ODFW (around the year 2000). Those quarries have not been filled with garbage. They are now accessible to the public via the Coffin Butte Trail (part of E.E. Wilson Wildlife Area), and still provide good exposures of the basalt rock that forms much of Coffin Butte. During the tour we noted that these quarries are small in relation to more recent scarring of the butte, by recent expansions of Republic's landfill and the quarry operated by Knife River.

		 Landfill Size/Capacity/Longevity









37. Question: There was the assertion that Wha Chang has used the landfill in the past or present and that Magnesium and other metals were dumped there. Can the landfill confirm? If so, can they tell us who regulates how they handle those kinds of materials? Were those rules followed? There were expressed fears of an exothermic reaction underground. Can Republic address?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		

		These facts have been documented by DEQ. Here is the relevant text excerpted from the DEQ document titled "Environmental Cleanup Site Information (ECSI) Database Site Summary Full Report - Details for Site ID 832, Coffin Butte Regional Landfill" (as downloaded from DEQ's of November 14, 2021 at 12:41:30 PM).
Site History: Landfilling at Coffin Butte first began in the 1940s by the Army as a part of waste disposal for the former Camp Adair. (See ECSI #1044 for more information on Camp Adair). In 1975, Valley Landfills, Inc. (VLI) purchased the site and currently operates it as a municipal solid waste facility. Contamination information: (1/23/95 ACV/SAS) Valley Landfills, a subsidiary of Waste Control Systems, purchased the landfill in 1975 for use as a municipal landfill. In addition to municipal wastes, the landfill received low level radioactive wastes and industrial debris from Teledyne Wah Chang. For the first few years after 1975, zirconium nodule fines from Teledyne were mixed in with the municipal wastes. Because the fines were pyrophoric, the practice was discontinued. Teledyne's wastes are now segregated from the municipal wastes in clay cells. (See ECSI #315 for more information on Teledyne Wah Chang).
Manner and Time of release: Landfilling of wastes; leachate generation. 1940s to present. Hazardous Substances/Waste Types: municipal and industrial wastes, radium, magnesium, zirconium, asbestos, VOCs [volatile organic compounds]. Note that the term "pyrophoric" as used in the context of hazardous materials refers to substances that ignite instantly upon exposure to oxygen. They can also be water-reactive, where heat and hydrogen, a flammable gas, are produced (see https://www.purdue.edu/ehps/rem/laboratory/HazMat/Chemical%20Materials/pyro.html). 

		 









38. Question: How far from the landfill has groundwater contamination been found? How has the groundwater contamination plume been contained? Prevented from reaching surface waters?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		Coffin Butte Landfill underwent a series of groundwater investigations beginning in 1992 that characterized the site in response to DEQ solid waste permit requirements and additional work overseen by DEQ’s cleanup program. An overall summary of the investigations and responses to the pre-regulation landfill cells is presented in the Record of Decision available here untitled (state.or.us).  



The extent of contamination is defined based on impacts of volatile organic compounds (VOCs) as VOCs are not present in natural groundwater and relatively mobile.

Approximately 300 to 400 feet downgradient of the compliance boundary for Cells 1/1a, groundwater quality has shown a distinct improvement in detection wells MW‑17 through MW-19.  VOCs have not been detected in these wells indicating attenuation between the compliance boundary and the downgradient detection wells.  

The Closed Landfill is monitored by two detection wells:  one completed in the alluvium (MW‑20), and one completed in bedrock (MW-21).  Of three historically detected VOCs in MW‑21, cis-1,2-DCE has not been detected since May 1995, 1,2-dichlorobenzene has been nondetect the last three years, and chlorobenzene declined to nondetect in 2001.  No VOCs have been detected in MW-20 since 1995.

Soap Creek has never been believed to be impacted by contaminated groundwater, it is possible that low levels of VOCs attenuated or evaporated as groundwater meets surface water.



		Groundwater contamination has been found at least as far from the landfill as the well for the the Helms home site which we visited (near where Wiles Road crosses Soap Creek). The contamination plume was not "contained" but there have been efforts to diminish the strength of the source (e.g. first by capping the old "burn dump" to limit infiltration by rainwater, and later by moving this material to a lined cell). The contaminants that already entered the groundwater prior to completion of these actions will presumably continue to move as a plume, though the concentrations (based on general principles of hydrogeology) can be expected to become more dilute with time and distance, as the plume disperses over a wider area or seeps into surface waters such as Soap Creek. Further information on Republic's efforts to monitor the plume are detailed in their annual monitoring reports submitted to DEQ (Tuppan Consultants). Those reports also show the extent of their monitoring network.

		 









39. Question: Risk assessments for the Landfill (human health, transportation spills, fire, etc.) should consider including schools being potentially impacted by air borne releases from landfill fires (approx. 2 miles away) or transportation accidents (99W about 1400 ft away).



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		Yes, we believe that a proper assessment of risks related to the landfill and any expansion should include an assessment of risk to the entire population of the area around the landfill, including school children and families in Adair Village. In addition to the existing K-12 Santiam Christian School (with enrollment of 650), there is a proposal to build a new elementary school as part of the Corvallis 509-J School district (per testimony at a recent Planning Commission meeting by the Adair city administrator, Patrick Hare). This could bring even more children into the landfill-impacted zone 5 days a week, 9 months per year.
Adair Village is also home to many young families, particularly in the older parts of the town which has many multi-family residences (mainly duplexes) that provide affordable housing for families of moderate or lower income. As of the 2010 Census, 36.7% of residents were under the age of 18 (per Wikipedia).

		 









40. Question: The road were not built to handle "this kind of traffic". "The road was not built for this kind of traffic." Can the roads department address that please? We were sitting on the corner of Camp Adair and Independence.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		Benton County identifies the route in question as a “High Crash Rate Segment” of roadway (Benton County Transportation Plan, page 24 of 112). Highway 20 was just this year blocked when a Republic garbage truck overturned closing both lanes of traffic (Albany Democrat-Herald, April 11, 2022, “Highway 20 closed near Albany due to garbage truck rollover”). In 2020, a Republic Services garbage truck went off the road and tipped over not far from the intersection where the tour stopped (at Independence Highway and Palestine Rd.). We are not aware of any county-funded studies of landfill- or quarry-related truck traffic on Camp Adair Road. However the degree of wear and tear on the road is evident to residents, in the form of road damage and deep roadside potholes where trucks go off the pavement, particularly on the sharp curves just east of Highway 99W (by the archery range where we stopped). It could be useful to see a record of the frequency of repairs to this road, in comparison with other roads of the same class. Springhill Drive (just north of where we turned west off of Independence Hwy) can be mentioned as another nearby road that carries some of the heavy traffic from these sources, and is also chronically in very poor condition.

		 









41. Question: The statement that Garbage trucks are the most dangerous truck on the road. I would like to request data to show what the most dangerous trucks on the road are.



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		If the statement was that garbage trucks are “the most dangerous”, that was a misstatement. Certainly the intent was to say that dump trucks and garbage trucks are among the most dangerous large trucks. According to “Large Truck and Bus Crash Facts” put out by the Federal Motor Carrier Safety Administration, dump trucks come in fourth (at 8 percent) of all large trucks involved in fatal traffic accidents; and dump trucks come in fourth (at 10 percent) of all injury-causing accidents. Garbage trucks represented between 2.2 and 2.5 percent of all large trucks in fatal traffic accidents.
Dump trucks and garbage trucks are very large and as result have long blind spots, and their weight causes them to have long stopping distances and for accidents involving them to be inherently more dangerous. They also are associated with flying debris. During the landfill tour, one of the Republic employees described how garbage loads can catch on fire while in the truck, causing the driver to have to quickly find a place to pull off the road so that they can dump their load to extinguish the fire. Further Information of an anecdotal nature is fairly easy to find in Google search, e.g.: https://www.motorbiscuit.com/garbage-trucks-dangerous-surprising-number-accidents/ https://www.trucknews.com/transportation/fatalities-surge-around-truckings-most-dangerous-job-driving-agarbage-truck/1003130722/
The following OSHA database and search string could be useful if county staff or the facilitation team would like to devote time to researching this issue more quantitatively: https://www.osha.gov/pls/imis/accidentsearch.search?
sic=&sicgroup=&naics=&acc_description=&acc_abstract=&acc_keyword=%22Garbage%20Truck
%22&inspnr=&fatal=&officetype=&office=&startmonth=&startday=&startyear=&endmonth=&endday=&endyear=
&keyword_list=on&p_start=&p_finish=20&p_sort=&p_desc=DESC&p_direction=Next&p_show=20

		 









42. Question: There is a concern as laid out in many articles about air quality and those living close to landfills. There are also concerns about ground water contamination. What has the county decided is a safe distance for residents to be living and their wells in relation to the landfill. I would request that we recommend that the county determine that distance. There is evidence to suggest that air quality is a concern for allergies and cancer. Has the county looked into these claims as a way to make its decision?



		Responses





		Staff

		Oregon DEQ

		Neighborhood Tour Leaders

		Republic Services



		

		 

		Here’s a very thorough article from the EPA about the health effects of living near hazardous-waste landfill sites https://www.epa.gov/sites/default/files/2014-03/documents/
health_effects_of_residence_near_hazardous_waste_landfill_sites_3v.pdf
While Coffin Butte is not currently designated as a hazardous-waste landfill, it has received hazardous waste in the past (see DEQ report cited above), and it still receives contaminated soils from fuel spills, asbestos, fire debris, and incinerator ash. There is no regular program to audit the contents of garbage trucked in from remote counties. A community-member comment submitted to the Work Group ahead of our October 6th meeting described how even the Corvallis schools have apparently sent items classed as hazardous waste to the landfill.
Potential health effects of living near landfills seem to include respiratory diseases including asthma, lung cancer, and risk of congenital malformation in newborns (Science Daily, May 24, 2016 “Living near a landfill could damage your health”).
We are not aware of any local studies or guidelines issued by the County. Formerly the Disposal Site Advisory Committee (DSAC) was under the direction of the County Health Department which might have paid more attention to these types of concerns, but in recent years responsibility has been shifted to the Development Division, which does not have the same level of expertise on public health issues.
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1.0 INTRODUCTION 


1.1 General 


Geo-Logic Associates (GLA) was retained by Republic Services (Republic) to develop clean 
closure plans and construction documents for the removal of the former burn dump, also 
known as the former Army landfill that is located in the westernmost portion of the site’s 
landfill zoning boundary at the Coffin Butte Landfill (CBL). This report presents a work plan for 
the excavation and relocation of the non-hazardous solid waste in the burn dump area to the 
active landfill at the CBL. This report consists of a discussion of the overall project, site history 
and characteristics, proposed clean closure work, excavation and management plans, 
confirmation sampling plan, health and safety issues, and schedule.  
 


1.2 Project Location 


The CBL is located in Benton County, Oregon, approximately 10 miles north of the city of 
Corvallis. The CBL is owned and operated by Valley Landfills, Inc. (VLI), a subsidiary of Republic. 
The CBL is an active municipal solid waste (MSW) landfill operating under Oregon Department 
of Environmental Quality (ODEQ) Solid Waste Permit No. 306. The site is located at 28972 
Coffin Butte Road, Corvallis, Oregon. The former burn dump encompasses approximately 17.9 
acres in the westernmost portion of the site’s landfill zoning boundary.  
 


1.3 Site and Project Descriptions 


The permitted landfill site encompasses approximately 184 acres, of which approximately 119 
acres have been developed to date and 42 acres have received final closure to date. The active 
landfill is divided into six major cells and subcells that are designed based on waste filling 
demands and fill planning. Cell 5B is the most recently constructed active cell.   
 
The former burn dump encompasses the western portion of future Cell 6, west of the existing 
quarry that is operated by Knife River (see Drawing G02). Based on the grades depicted in the 
most recent Site Development Plan (Thiel Engineering, 2013), the former burn dump area 
would need to be removed as part of the Cell 6 excavation. 
 
The burn dump has been identified to contain non-hazardous waste located below an un-
engineered soil cover. The area is heavily vegetated with grasses and shrubs. The surface 
topography slopes in a southwesterly direction from approximate elevation 280 feet to 420 feet 
above mean sea level (amsl). The burn dump is bordered on the southwest by the site’s landfill 
zoning boundary and a wetland and to northeast by the existing Knife River active rock quarry 
that resides within the footprint of the CBL’s future Cell 6.   
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2.0 EXISTING CONDITIONS 


2.1 Site History 


Landfill operations in the burn dump area began in the 1940s by the Army as part of disposal 
operations for Camp Adair. A former rock quarry excavated into the hillside on the 
southwestern portion of the site was reportedly used for the initial disposal area, and an open 
burn dump was reportedly operated by the Army in the 1940s in this area (URS, 1995). Wastes 
were received in this area until 1975 when VLI purchased the Coffin Butte site. The former 
Army landfill/burn dump was officially capped and closed in 1977 with an all soil cover (ODEQ, 
1995). There is limited information on the types or extents of materials deposited in the former 
Army landfill/burn dump. It has been assumed that typical military base-generated waste (i.e. 
domestic refuse, waste ordnance, metals, and waste oils) were deposited (URS, 1995). The 
approximate boundary of the closure area was reported by URS (1995). However, reliable pre-
landfill topography does not exist, and until recent characterization studies, the thickness and 
volume of the waste have remained largely unknown.  
 


2.2 Site Geology 


The Coffin Butte Landfill area is located on part of the broad alluvial plain that lies between the 
Cascade Mountains and the Coast Range within the central Willamette Valley of northwestern 
Oregon. The lowland areas consist of an alleviated valley plain, with elevations ranging from 
approximately 200 to 300 ft amsl. Irregular bottom lands exist along the streams, which are 5 to 
30 ft below the valley-plain terrace. The upland parts of the area consist of hills and ridges of 
the Coast Range with elevations ranging from 500 to 1500 ft amsl (URS, 1995; Frank, 1974). 
 
The Coffin Butte Landfill is located along the northern end of a prominent Lower Eocene 
volcanic feature. The basalt feature consists of dark greenish-gray aphanitic to porphyritic 
flows, breccia, tuff, and related intrusive rocks with pillow structures and zeolite and calcite 
amygdules. West of this basaltic feature on the westernmost portion of the site lies the Siletz 
River Volcanic Series, including subordinate waterlaid tuffaceous sedimentary rocks known as 
the Kings Valley siltstone (Peck, 1961). Alluvial deposits (clays, silty clays with gravel, or silty 
sands) overlie the volcanics and are present along the lower slope areas of Coffin Butte (URS, 
1995). 


2.3 Site Hydrogeology 


The Coffin Butte Landfill is sited along the southern flank of Coffin Butte. In areas of the site 
that are undeveloped, the upper third of the butte consists of steep grass covered slopes. The 
middle third of the butte consists of exposed bedrock with little vegetation. The lower third of 
the butte consists of gentle, soil-covered slopes. Generally, the steeper slopes of the butte are 
underlain by basalt bedrock and lower, flatter slopes on the flanks of the butte are underlain by 
alluvium that consists of silty clay to clayey silt with variable amounts of thin, interbedded 
sands and silty to sandy gravels that are commonly known as Willamette Silt (Tuppan 
Consultants, 2017). 
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The two principal water-bearing units consist of unconsolidated alluvium and weathered to 
unweathered bedrock volcanics. Groundwater is known to exist in both units at the site, 
however, alluvial deposits are either absent or unsaturated over much of the landfill property. 
In areas of the landfill where both units are present, the units are hydraulically connected. 
Groundwater elevations have been shown to fluctuate seasonally within the existing 
groundwater monitoring network. In 2017 the average site-wide seasonal groundwater 
elevation fluctuation was approximately 3.2 feet (Tuppan Consultants, 2017). 


The direction of groundwater flow is controlled by the topography of Coffin Butte and Poison 
Oak Hill and the intervening lowland areas. Groundwater quality in the Burn Dump area is 
currently monitored using two monitoring wells. Well MW-20 is completed in the alluvial 
aquifer and well MW-21 is completed in bedrock. Both monitoring wells are located to the west 
of, and immediately downgradient from, the Burn Dump area. The estimated horizontal 
velocity of groundwater downgradient of the Burn Dump area is approximately 20 ft/yr for the 
alluvium, and 240 ft/yr for the bedrock aquifer. The estimates for horizontal groundwater 
velocity assume a hydraulic conductivity for the alluvium of 0.22 ft/day, and 2.7 ft/day in the 
bedrock, and an effective porosity of 25 percent for both units. The average hydraulic gradient 
in the vicinity of the Burn Dump area is estimated to be 0.061 ft/ft. During the 2017 monitoring 
events, groundwater elevation in the vicinity of the Burn Dump was reported to range from 
255.92 to 251.45 ft amsl in the alluvium (well MW-20), and from 253.87 to 249.66 ft amsl in the 
bedrock aquifer (well MW-21) (Tuppan Consultants, 2017).  


Historically, VOCs including chlorobenzene, 1,2-dichlorobenzene, and cis-1,2-dichloroethene 
have been detected in compliance well MW-21. However, VOCs were not detected at 
concentrations above maximum contaminant levels (MCLs), and no VOCs have been detected 
in compliance wells MW-20 and MW-21 since 2006 (Tuppan Consultants, 2017). 


2.4 Subsurface Investigations and Characterizations 


A preliminary waste characterization study was performed within the former burn dump area 
during 2016. Because the former burn dump resides within the footprint of the CBL’s future Cell 
6 (Thiel Engineering, 2013), the primary objectives of this study were to characterize the waste 
constituents and extents for use in future landfill planning. The field investigation commenced 
in May 2016 and consisted of geophysical seismic surveys of four transects through the burn 
dump area as wells as excavation and logging of 15 exploratory test pits. In addition, samples of 
waste were collected for analytical testing. The results from this investigation were included in 
the “Waste Characterization Study: Coffin Butte Landfill ‘Burn Dump’ Exploration” dated July 
2016 and prepared by Geo-Logic Associates (GLA, 2016). The results from this study indicated 
the presence of 0 to 5 feet of clean cover soils with an average thickness of 2.3 feet overlying 
waste with the appearance of household trash up to 15 feet below the ground surface. No burn 
ash or hazardous materials were encountered in the test pits. Analytical laboratory testing on 
two waste samples indicated that the waste classifies as non-hazardous. Geophysical (seismic) 
surveying was used to assess the vertical extents of the waste and to develop a three-
dimensional surface of the base of waste. The resulting volume of waste was calculated to be 
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about 535,000 cy with another estimated 145,000 cy of contaminated native material beneath 
the waste and an estimated 70,000 cy of usable cover soil overlying the waste.  
 
In 2017, GLA performed a second phase waste characterization study that consisted of nine (9) 
boreholes through the former burn dump waste, extending into the underlying native 
materials. Continuous core samples of the waste were collected and logged, and analytical 
laboratory testing on twelve (12) samples indicated that the waste classifies as non-hazardous 
and may therefore be relocated to the adjacent active municipal solid waste (MSW) landfill. 
Based on the bottom of waste (BOW) encountered in the boreholes, the estimated subgrade 
surface was refined relative to the subgrade surface estimated in 2016, as were the estimated 
volumes of waste in-place, contaminated native material, and existing cover soil that will be 
required for removal. The updated volume estimations were approximately 574,000 cy of 
waste with another estimated 60,000 cy of contaminated native material beneath the waste 
and an estimated 90,000 cy of usable cover soil overlying the waste. 
 


3.0 CLEAN CLOSURE SCHEDULE 


VLI is proposing to complete the clean closure activities in three phases over the course of 3 
years, as follows: 
 


 Phase I (2019) – Starting at the east end of the burn dump area, Phase I would consist 
of excavation and relocation of the waste in the area to the east of the access road that 
bisects the burn dump area (see Drawing G02). Based on the volume estimates 
reported in GLA (2017), the volume of material to be relocated during Phase I is 
estimated to be approximately 94,000 cubic yards (cy) of waste, 4,400 cy of impacted 
soil beneath existing waste, and 14,900 cy of cover material.  


 Phase II (2020) – Phase II would consist of continued excavation and relocation of the 
eastern half of the burn dump area. Based on GLA (2017), the volume of material to be 
relocated during Phase II is estimated to be approximately 257,600 cy of waste, 10,600 
cy of impacted soil beneath existing waste, and 49,300 cy of cover material. 


 Phase III (2021) – Phase III would consist of excavation and relocation of waste located 
in the western half of the burn dump area. Based on GLA (2017), the volume of material 
to be relocated during Phase III is estimated to be approximately 255,100 cy of waste, 
44,500 cy of impacted soil, and 78,800 cy of cover material. 


 
The volumes listed above are estimates only based on the subsurface investigations by GLA 
(2016) and GLA (2017). Actual phase-by-phase quantities are subject to change based on the 
conditions found during construction in conjunction with the clean closure criteria outlined in 
this Work Plan and annual construction budgets.    
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4.0 EXCAVATION AND MATERIAL MANAGEMENT 


This section focuses on the activities associated with waste and soil excavation from the historic 
Burn Dump area. The general purpose of the proposed clean closure is to relocate all waste 
contained within the unlined, historic burn dump area by excavating the area and transferring 
waste to the existing lined active cells of the CBL. 
 
The objective of the proposed historic Burn Dump clean closure is to remove all waste 
materials, contaminated components of the cover system, and geologic materials (soils, rock, 
groundwater) impacted by the waste beneath or surrounding the historic Burn Dump, and to 
relocate the associated materials to an appropriate lined landfill unit so that they no longer 
pose a threat to water quality, human health, or the environment, to create the appropriate 
surface grades for the existing quarry to continue expanding to the west, and for excavation of 
the CBL’s future Cell 6. 
 


4.1 Excavation Plan 


4.1.1 Site Preparation 


Prior to commencing excavation, the Contractor will prepare the site by: 


 Protecting existing structures that are not to be decommissioned (i.e. groundwater 
monitoring wells, stormwater conveyance structures, electrical lines, LFG wells and 
laterals, etc. associated with other phases) 


 Providing site security 


 Establishing temporary construction facilities, staging areas, and temporary haul routes 


 Surveying and delineating the limits of excavation  


4.1.2 Excavation Sequence and Process Plan 


A brief summary of the excavation procedures is provided in this section. The excavation and 
relocation of waste is expected to proceed in three sequential phases spanning 3 years. 
 
The excavation of wastes within the Burn Dump area will generally begin at the eastern end of 
the Burn Dump limits and will proceed in a westward direction. During excavation activities, the 
contractor’s operation is expected to impact the quarry access road near the southern end of 
the Phase I excavation. As such, traffic control will be required to prevent conflicts between 
contractor traffic and quarry traffic. 
 
The excavation will be conducted in vertical tiers that are approximately 15 to 18 ft deep. The 
width of the excavation will vary from approximately 100 to 250 ft wide during Phase I 
excavation, depending which tier is being excavated. During Phase II and Phase III excavation, 
the width of excavation is expected to increase to approximately 450 to 550 ft. It is expected 
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that three to four simultaneous excavation faces (i.e. three to four tiers) may be occurring at 
certain times during the project. 
 
As excavation of Burn Dump wastes reaches the vertical and lateral limits of the proposed 
excavation, field testing will be performed to verify that all waste and impacted soils are 
removed. The Contractor will be required to provide stormwater and erosion control systems 
according to the plans and specifications, and in accordance with the site’s Operations Plan 
(GLA, 2013) and the site’s NPDES Storm Water Discharge Permit.  
 
Drawings C01 to C03 of this Work Plan show the proposed waste relocation excavation for each 
excavation phase, and present the excavation concept. Drawing C05 provides cross sections of 
the waste relocation excavation, and shows the estimated depth of waste.  
 


4.2 Materials Management Plan 


This section focuses on the activities associated with waste and soil excavation from the Burn 
Dump area. Waste relocation of a landfill will be considered complete only when all waste 
materials, contaminated components of the cover system, and impacted geologic materials 
(soils, rock) beneath or surrounding the Unit, and caused by a release from the Unit, are either 
removed or discharged to an appropriate Unit. 
 
Waste excavation activities at the historic Burn Dump will include excavation of existing cover 
soils, refuse (including interim cover), and as appropriate, underlying soils impacted by Burn 
Dump waste. Additional soils may also be excavated at the base of the waste relocation 
excavation to grade it for stormwater management purposes. Based on updated estimates of 
the BOW surface, the proposed excavation may include up to about 610,000 cy of waste, an 
estimated 143,000 cy of cover soil (includes double-handling of cover soils for seasonal closures 
between phases), and 60,000 cy of impacted soil from below the waste. Waste and impacted 
soils will be hauled, placed, and compacted within the lined limits of the active MSW landfill, 
and cover soils will be stockpiled within the lined limits of the active MSW landfill for 
operational use as daily cover. 
 


4.3 Transport and Disposal of Excavated Waste Materials 


Burn Dump materials will be excavated and directly loaded on to large capacity off-highway 
dump trucks. Once loaded on the dump trucks, the wastes will be transported to the active 
landfill for final placement and compaction. To help prevent the release of odor and/or dust 
into the environment during transport of waste materials, the Contractor is to ensure that the 
loaded waste is either appropriately covered or sufficiently moist. It is anticipated that standing 
water may be present in the waste, and if so, the Contractor is to take proper precautions not 
to drip or spread standing water along the haul route or otherwise outside of the active 
landfill’s lined limits.  
 







Clean Closure Work Plan 
Coffin Butte Landfill – Burn Dump 


 
 


 
 


Project No. AU18.1148.00  7 
October 2018 


Drawing G02 of this Work Plan presents the proposed waste haul and return routes. Waste 
manifests will not be generated as the excavated materials will not be leaving the Coffin Butte 
facility. However, truck counts will be maintained on a daily basis to help track the quantity of 
material excavated and removed from the Burn Dump area. 
 


4.4 Waste Placement and Compaction 


All re-located wastes shall be placed and compacted in accordance with the site’s Operations 
Plan (GLA, 2013). Waste shall be spread in 18-24 inch lifts and compacted with 4-6 wheel passes 
of a CAT 836 landfill compactor, or equivalent. Compactive effort of the waste is paramount to 
the active landfill’s usable airspace and is subject to monitoring by the Owner, Engineer, or 
construction quality assurance (CQA) consultant.  
 


4.5 Hazardous Wastes 


No hazardous wastes were found during the waste characterization studies (GLA, 2016, 2017). 
However, there is always the potential to encounter hazardous or non-conforming wastes or 
other unanticipated materials during MSW excavation activities, and the detection and 
prevention of hazardous wastes from the Burn Dump area should be performed in accordance 
with the site’s Operations Plan (GLA, 2013).  
 
Trained personnel provided by the Contractor in conjunction with the CQA representative will 
observe the excavation process to identify non-conforming waste materials. These personnel 
will also observe the exposed subgrade soils to identify areas affected by a release from the 
Landfill, if any.   
 
Such items include barrels, batteries, pesticide packaging, paints, and solvent cans. Hazardous 
wastes are defined in the Code of Federal Regulations (CFR) Title 40 Part 261 Subpart C, ORS 
466.005, and OAR 340 Division 101.  Hazardous wastes have the following characteristics: 
 


 Are ignitable, corrosive, reactive, or toxic. 


 Have the potential to cause or significantly contribute to an increase in mortality or 
an increase in serious irreversible or incapacitating reversible illness. 


 Have the potential to pose a substantial present or potential hazard to human 
health or the environment, due to factors including, but not limited to, 
carcinogenicity, acute toxicity, chronic toxicity, bioaccumulative properties, or 
persistence in the environment, when improperly treated, stored, transported, or 
disposed of, or otherwise managed. 


Non-conforming wastes include all other waste material that are not accepted at the identified 
CBL disposal facility, as described in the site’s Operations Plan (GLA, 2013).  
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If hazardous wastes are identified during the course of the work, the Contractor will cease work 
in the affected area, remove personnel from the affected area, and contact the site Safety 
Manager. A licensed hazardous material response contractor will be contacted to contain, 
characterize, load, transport, and dispose of any hazardous waste encountered. 
 
Non-conforming waste will be stored on-site in a designated area following all applicable 
regulatory laws.  Disposal and transportation of non-conforming wastes may require specially 
permitted transporters and facilities. A hauler and disposal facility specially permitted for 
hauling and receiving non-conforming wastes will be engaged to properly transport and dispose 
the waste. 
 
All activities involving hazardous and non-conforming wastes will be performed in accordance 
with the Site-specific Health and Safety Plan and all applicable laws and regulations. 
 


4.6 Daily and Interim Cover 


Daily and interim cover will be required for both the Burn Dump excavation area and the waste 
relocation area, in accordance with the site’s Operations Plan (GLA, 2013). Due to a soil 
deficiency at the site, the CBL has approved alternative daily cover (ADC) materials. The list of 
ADC materials is included in the site’s Operations Plan. The preferred ADC for the Burn Dump 
closure activities consists of synthetic tarps.  
 
Interim cover consisting of 1 foot of soil will be placed over areas of waste that are at final 
grade or that will not receive additional waste for 3 months. This includes exterior waste slopes 
in the waste relocation area and areas of the Burn Dump excavation that will have seasonally 
exposed waste between phases, as denoted in Drawings C01 and C02 of this Work Plan. The 
cover soil that is excavated from the Burn Dump area should be stockpiled at the approximate 
locations shown in Drawings G02, C01, and C02, and subsequently used as interim cover 
material.   
 


4.7 Decontamination of Excavation Equipment 


In the event hazardous wastes are encountered during the waste relocation excavation work, 
decontamination procedures shall be followed for equipment handling of such materials. The 
Contractor will either decontaminate excavation equipment between hazardous waste 
excavation and cover soil/non-hazardous waste moving activities, or use different pieces of 
equipment for such activities. If decontamination is used, at a minimum, it will consist of 
brushing waste or soil off equipment prior to handling clean soils. If decontamination by rinsing 
is used, the Contractor will collect all rinse water and dispose of in accordance with the site’s 
Operations Plan (GLA, 2013). No decontamination rinse water will be released on site. 
Decontamination procedures shall be in compliance with the site’s NPDES Storm Water 
Discharge Permit.  
 







Clean Closure Work Plan 
Coffin Butte Landfill – Burn Dump 


 
 


 
 


Project No. AU18.1148.00  9 
October 2018 


5.0 CONFIRMATION OF WASTE EXCAVATION 


5.1 General 


Specific activities will be performed to confirm removal of waste materials and residuals. These 
activities will include: 
 


 Observation and documentation of waste and residuals removal 


 Documentation verifying the final disposition of all waste and residual materials 


 Soil sampling 


 Reporting of waste excavation activities and confirmation sampling 
 
Procedures regarding observation and documentation of waste and residuals removal are 
presented in Section 4. Confirmation sampling procedures, reporting of waste excavation 
activities and sampling results, and non-compliance actions are discussed in the following 
sections. 
 


5.2 Clean Closure Monitoring Procedures 


As waste from each phase of excavation is removed and the excavation reaches the bottom of 
waste and visual signs indicate that all waste and impacted soils have been removed, soils and 
rock at the base of the excavation will be sampled and analyzed to confirm the removal of all 
waste and impacted materials that could pose a threat to water quality, human health, or the 
environment. Confirmation samples will be analyzed at a frequency of one (1) sample per acre 
for comparison to the established cleanup goals and confirmation that all wastes and impacted 
materials have been removed from the excavation area. The list of constituents for 
confirmation sampling is shown in Section 5.4.2 below.  
 


5.3 Determination of Proposed Cleanup Levels 


As described previously, the existing refuse will be removed by excavating down to the bottom 
of waste and impacted soil. The deepest waste and impacted soil excavation elevation is 
estimated to be approximately 358 ft amsl during Phase I excavation, 326 ft amsl during Phase 
II excavation, and 276 ft amsl during Phase III excavation. The waste removal excavation will 
remove all known and observable wastes and impacted soil. The area will ultimately be 
overexcavated to the proposed future Cell 6 base grades and covered with an approved liner 
system as part of the future Cell 6 construction. Removal of the existing wastes and impacted 
soil within the historic Burn Dump area should significantly reduce the potential for future 
impacts to groundwater quality in the vicinity of the historic Burn Dump at the CBL. However, 
because soils from below the excavated Burn Dump will remain exposed for a period of time 
prior to the lining of future Cell 6 modules, an objective of this Work Plan is to develop criteria 
that may be used to reduce the potential for water quality impacts associated with the exposed 
soils resulting from this project. 
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With this in mind, soil cleanup goals were developed based on background levels as described 
in the following sections for the CAM17 metals, and for other chemical groups (VOCs, SVOCs 
including polycyclic aromatic hydrocarbons (PAHs), organochloride pesticides, PCBs and 
nitrates), cleanup goals are based on analytical laboratory reporting limits. 
 


5.3.1 Basis of Criteria 


General clean-up criteria protective of water quality were developed based on soil samples 
collected from the site that are believed to have not been impacted by landfill operations, the 
State of Oregon Regional 95% Upper Prediction Limit Background Concentration levels for the 
South Willamette Valley (DEQ, 2013), and the US EPA Regional Screening Levels for industrial 
soil (USEPA, 2018). 
 
5.3.2 Approach to Developing Criteria 
Residual soil clean-up threshold concentrations for the CBL Burn Dump clean closure project 
were developed based on a tiered approach that included the following: 


 Metals Concentrations:  


Some potential residual waste constituents, particularly metals, occur naturally in soil. The 
cleanup concentrations developed for the Burn Dump project included the following 
assumptions: (i) the concentrations of naturally-occurring constituents that occur in soil 
(e.g. arsenic) are assumed to represent background for the landfill; (ii) background 
concentrations may be estimated based on published or otherwise available information; 
and (iii) if background concentrations are greater than the prescribed and/or calculated 
cleanup concentrations, but are lower than the applicable hazardous waste levels, the 
background concentrations will govern acceptance.  


Samples of basalt at various states of weathering in the vicinity of the CBL were collected 
from the active Knife River quarry that operates on an area of the CBL property that has 
not been used for landfill operations. A total of seven samples were collected for 
background metals concentration testing. The collected samples consisted of weathered, 
moderately weathered, and unweathered basalt rock. The samples were submitted to 
Apex Laboratories in Tigard, Oregon for analysis of 17 metals (antimony, arsenic, barium, 
beryllium, cadmium, cobalt, chromium, copper, lead, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc). 
 


Results from the background analytical testing of native basalt specimens was analyzed 
for the concentration corresponding to the 95th percentile for the metals listed previously. 
These values were then compared to the State of Oregon Regional 95% Upper Prediction 
Limit (UPL) Background Concentration levels for the South Willamette Valley (DEQ, 2013). 
Residual contaminant thresholds were assumed to be the greater of the local 95th 
percentile concentration or the UPL95 developed by the State of Oregon. 
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5.3.3 Recommended Threshold Criteria 


Clean-up thresholds judged protective of groundwater quality are summarized in the tables 
discussed below: 


 Federal and state hazardous waste thresholds are summarized in Table 5-1 for the project 
contaminants of concern (COCs). If a sample constituent has a total concentration that is 
20 times the toxicity characteristic leaching procedure (TCLP) concentration, the waste 
extraction test (WET) or TCLP extraction test should be performed. If either of the 
thresholds is exceeded, the soil is hazardous.1 


 CAM metals-contaminated soil thresholds for site COCs are summarized in Table 5-2A.  As 
shown in this table, threshold values for arsenic, cadmium, chromium, cobalt, and 
thallium were increased to reflect background concentrations. The analytical results for 
background metals concentrations are summarized in Table 5-2B, and the complete 
analytical report for the background basalt rock samples are included in Appendix A. 


Thresholds for soils contaminated with constituents that do not have applicable hazardous 
waste criteria but do have water quality objectives (WQOs) are summarized in Table 5-3. 
Threshold concentrations for constituents that do not have WQOs are summarized in Table 5-4. 
The acceptance thresholds for unlined cell disposal are equal to the USEPA preliminary 
remediation goals (PRG) for residential sites. 
 


5.4 Confirmation Sampling and Analysis 


Confirmation sampling and analysis shall be conducted within the Burn Dump clean closure 
area after each phase of waste relocation to document that waste and impacted soils have 
been removed and residual concentrations of COCs do not exceed the clean-up goals proposed 
in Section 5.3.3. The following subsections discuss the minimum confirmation sampling 
requirements. 
 


5.4.1 Sample Collection 


Confirmation sampling of the Burn Dump subgrade materials will be accomplished at a rate of 
one (1) sample per acre at locations selected by the Engineer or CQA personnel. Because the 
landfill covers an area of approximately 19 acres, the total number of confirmation samples 
would be 19. Selection of the sample locations shall be completed using a grid system 
established for the waste relocation area. Sample locations within each grid quadrant shall be 
selected at random by the Engineer or CQA personnel. The contractor shall survey and mark the 
sample location(s). 
 


                                                      
1 Depending on observations or testing, additional hazardous waste testing may be required to 


evaluate other hazardous waste properties such as toxicity, reactivity, ignitability, and corrosivity. 
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Confirmation of waste removal will be considered complete if no confirmation samples have 
concentrations exceeding the proposed clean-up levels discussed in Section 5.3.3. If samples 
have concentrations that exceed the proposed clean-up levels, further excavation will be 
conducted in an area delineated by methods discussed below until all samples are at or below 
the clean-up goals presented in Table 5-2A, Table 5-3, and Table 5-4.  
 
If any confirmation sample result exceeds the clean-up goals, the extent of the affected area to 
be further excavated shall be delineated as follows: 


1. Samples shall be collected from four adjacent nodes of the pre-defined grid system, as 
located by the surveyor (unless previously sampled or residing outside the waste 
excavation area) and shall be analyzed only for the target parameter(s) that 
correspond to the exceeded clean-up goal.  


2. If any of the four step-out samples contain the subject parameter(s) above the clean-
up goal, then additional step-out samples shall be collected and analyzed.  


3. This process shall be repeated until the area containing the subject parameter(s) above 
the clean-up goal has been delineated. The affected area shall be defined to extend to 
half-way between a sample location that yielded a parameter concentration above a 
clean-up goal, and a sample location that yielded a parameter concentration below or 
equal to a clean-up goal.  


4. Once the affected area is delineated through step-out sampling and analysis, the 
affected area shall be over-excavated by at least 1 foot. The previously affected area 
shall be re-sampled at the same locations where the previous confirmation samples 
were obtained, as located by the surveyor. If the results of the “re-confirmation” 
samples collected after the over-excavation are at or below clean-up goals, then the 
remediation for the affected area shall be considered complete. If results of the “re-
confirmation” samples exceed a clean-up goal, the area shall undergo a subsequent 
excavation. When all affected areas have passed confirmation sampling the waste 
removal will be considered complete. 


Between each sample collection with re-useable sampling equipment, rigorous 
decontamination procedures shall be employed to prevent cross contamination of samples.  
 
Each sample shall be packaged in a clean, laboratory supplied glass jar with a screw-on cover. 
The sample containers shall be labeled with the sample identification, sample date and time, 
and the sampler’s initials and placed in an iced cooler for transport under chain-of-custody to a 
certified analytical laboratory. The sample identification shall consist of the coordinates and/or 
grid number where the sample was collected. 
 
As samples are collected, sample information shall be recorded in a field logbook and on a 
chain-of-custody form. The chain-of-custody form shall include the sample identification as 
described previously, the date and time of sampling, quantity and type of containers, and list of 
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analyses to be performed. These documents shall be completed onsite and shall accompany the 
samples through transportation and laboratory analysis. 
 
Once the waste in a specific area has been relocated, the necessary precautions shall be taken 
to protect that area from recontamination during activity in adjacent areas. 
 


5.4.2 Sample Analysis 


All confirmation samples will be analyzed by a certified analytical testing laboratory by the 
following methods for the COCs listed in Tables 5-2A, 5-3, and 5-4: 
 


 CAM 17 metals (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and 
zinc) by EPA Methods 6010B/7471A 


 VOCs including gasoline range organics by EPA Method 8260B/5035 


 SVOCs including PAHs by EPA Method 8270C 


 Organochlorine pesticides by USEPA Method 8081A 


 PCBs by EPA Method 8082 
 


5.4.3 Coordination of Sampling and Results 


The Contractor shall assure that the sampling personnel have safe access to the work for the 
purposes of monitoring, observation, and duplicate sample collection at all times. The 
Contractor shall coordinate with and cooperate with all sampling personnel during all sample 
collection, testing, and certification required by this Work Plan. No additional allowance shall 
be made for delays or work stoppage associated with coordination, sampling, testing or other 
activities.  
 
The Engineer or CQA consultant will be required to supply the Contractor with analytical results 
as soon as they are available for review.  
 


5.5 Reporting 


After clean-closure activities have been completed, the Engineer or CQA consultant will prepare 
a report that documents the waste relocation activities and verifying that waste removal in the 
affected areas has been completed in accordance with this Work Plan, construction drawings, 
and specifications. The report will be prepared by the Engineer or CQA consultant on behalf of 
VLI and include the information described below: 


 Explanation of any variances to the approved Work Plan and design 
drawings/specifications 


 Field notes and observations 


 Quantities of material excavated, disposed, and backfilled 
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 Quantities, types, and final disposition of any hazardous and non-conforming waste 
encountered 


 Confirmation sampling analytical results and interpretation 


 Transportation manifests and landfill receipts, if any 


 As-built drawings showing the final grade 
 
The report will be certified by an Oregon licensed professional civil engineer or certified 
engineering geologist.  
 


6.0 POST-CLOSURE MAINTENANCE AND LAND USE 


The proposed future land use of the Burn Dump waste relocation area will be initially a 
continuation of the existing rock quarry, and subsequently as a lined MSW disposal cell. 
Because the ultimate land use is currently planned as a lined disposal cell, the excavation 
resulting from the waste relocation activities discussed in this Work Plan will not be backfilled 
after waste removal and relocation has been completed. The excavation will be left in place 
until the existing quarry expands into that space.  
  
In the interim period between waste relocation activities and the rock quarry expansion, the 
waste relocation excavation will be left in an open and passive condition. It is important to note 
that the excavation will not be part of the Coffin Butte Landfill stormwater management 
system. Rather, it will be a hydrologically disconnected basin that will accumulate stormwater 
that is generated only by precipitation falling within the excavation. Measures will be 
incorporated into the waste relocation construction activities to control run on into the 
excavation from the Coffin Butte Landfill stormwater system. 
 
Upon completion of excavation activities, the resulting excavation surface will be prepared by: 


 During the intervening time between phased excavations, intermediate cover will be 
placed in accordance with the site’s Operations Plan (GLA, 2013) over remaining Burn 
Dump areas that have been exposed without reaching the final excavation grades (see 
reference Drawings C01 and C02) 


 Constructing berms at the crest of the of the waste relocation excavation slopes to 
prevent run on into the excavation 


 Implementing stormwater best management practices (BMPs) on the active excavation 
surface, on the intermediate cover, on the crest berms, and on the final Phase III 
excavation surface. BMPs may include: 


o Hydroseeding 


o Installing fiber waddles on contour 


o Using soil binders 
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o Using jute or coir matting 


 Sloping the base of the excavation away from the sides of the excavation where remaining 
wastes will be left in place between project phases with an intermediate cover 


 Implementing the Erosion Control Plan shown on Drawing C04 of this Work Plan 


Periodic maintenance of the excavation will consist of regular visual observation of the 
intermediate cover, the excavation side slopes, the berms at the crest of the excavation, and 
the base of the excavation.  
 
The intermediate cover and excavation slopes will be visually observed to evaluate whether the 
installed BMPs are working as intended and have not sustained damage. If damage to a BMP is 
noted or it is found that a BMP is inadequate, the BMP’s condition will be improved, the BMP 
will be replaced, or additional BMPs will be installed to help improve the condition. If erosion of 
the intermediate cover or excavation side slops is observed, the eroded area will be repaired 
and additional or improved BMPs will be installed to help prevent future erosion in the area. If 
areas of vegetation are observed to have died, reseeding will occur by an appropriate method. 
 
The berms at the crest of the waste relocation excavation will be periodically visually observed 
for signs of erosion and/or overtopping. If overtopping, or evidence of overtopping, is observed, 
either the flow causing the overtopping will be diverted or the height of the berm will be 
increased using compacted soil, or both. If erosion is observed, the berm will be repaired using 
clean compacted backfill and BMPs will be installed to help prevent further and future erosion 
in the area. 
 


7.0 CONTRACTOR SUBMITTALS 


Contractor submittals will be required to be submitted prior to the start of work as required by 
the specifications portion of the contract documents for the project. The specifications will 
require that these submittals be submitted and approved by VLI prior to the start of work at the 
site.  
 


7.1 Health and Safety Plan 


The health and safety of site construction personnel, landfill and quarry personnel, and all other 
personnel on site is paramount. 


Each contractor and subcontractor onsite will be responsible for the health and safety of their 
own employees, and for protecting VLI staff and others from hazards during construction. A 
Health and Safety Plan (HASP) will be developed by each contractor and subcontractor that 
identifies, at a minimum, the following topics: 


 Project personnel and responsibilities 


 Description of activities to be performed 
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 Hazard communication (e.g. initial briefing, daily tailgate meeting) 


 Personal protective equipment 


 Air monitoring 


 Site control measures 


 Training requirements 


 Medical surveillance requirements 


 Unexploded Ordnance (UXO) procedures 


 Contingency procedures (e.g. injury, illness, spill) 


 Documentation 
 
The air monitoring portion of the plan will address the protection of site construction workers, 
VLI employees, and others during clean closure activities. At a minimum, the air monitoring 
plan will provide the following information: constituents of potential concern, action levels, air 
monitoring locations and frequency, and equipment. Methane has not been detected during 
recent monitoring in the Burn Dump area. To be protective, the Contractor will be required to 
monitor for landfill gases (methane lower explosive limit (LEL), oxygen, carbon dioxide, and 
hydrogen sulfide) and fugitive dust at the downwind edge of the excavation periodically 
throughout each day that excavation activities are conducted. If action levels are exceeded, 
then the Contractor will be required to increase institutional or engineering controls for the 
suppression of dust and/or landfill gasses. An example HASP for the work is included in 
Appendix B. 
 


7.2 Excavation Management Plan 


The Contractor shall be required to submit a detailed Excavation Management Plan (EMP) 
before excavation activities begin. This plan will present the design of shoring, bracing, sloping, 
benching, or other provisions to be made for worker protection from the hazard of caving 
ground during the excavation of any trench or excavations 4 ft or more in depth, if required. If 
the EMP varies from shoring system industry standards, the excavation safety plan shall be 
required to bear the signature of a civil engineer registered in the State of Oregon. The EMP will 
also address securing the excavation areas from unauthorized entry by the public, waste 
haulers, or others not specifically associated with the excavation activities.  
 


7.3 Traffic Control Plan 


Construction activities will use active haul roads at the CBL to transport waste for relocation to 
active cells at the site for disposal. Therefore, appropriate measures shall be implemented to 
manage potential traffic concerns. The Contractor will be required to submit a detailed Traffic 
Control Plan that, at a minimum, provides: 
 


 Types of construction vehicles that will be on-site 
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 Construction traffic pathways on-site and the haul routes from each phase of excavation 
to the designated disposal area(s) 


 Estimated number, frequency, and distances of vehicle trips 


 Traffic signage, controls, and mitigation measures to be implemented 


 Measures that will be taken to minimize potential impacts to the CBL’s active disposal 
operations and the quarry operations 


Drawing G02 presents the general traffic routing considerations that should be incorporated 
into the Contractor’s Traffic Control Plan.  
 


7.4 Environmental Monitoring and Dust Control Plan 


The Contractor shall prepare an Environmental Monitoring and Dust Control Plan describing all 
fugitive dust control and air monitoring measures to be implemented before, during, and after 
all work activity. The requirements for environmental monitoring and dust control should be 
consistent with applicable Oregon Administrative Rule (OAR) regulations and the site’s Title V 
Operating Permit (No. 02-9502-TV-01), which requires that “the permittee must not allow or 
permit any materials to be handled, transported or stored; or a building, its appurtenances, or a 
road to be used, constructed, altered, repaired, or demolished; or any equipment to be 
operated, without taking reasonable precautions to prevent particulate matter from becoming 
airborn.” Visible emissions requirements for the facility include not exceeding an opacity of 20 
percent (EPA Method 9) for a period or periods aggregating more than 3 minutes in any one 
hour, and not allowing emission of particulate matter in excess of 0.1 grain per standard cubic 
foot.  
 
The BMPs for dust mitigation discussed in the report should include, at a minimum: 


 Site and haul road watering 


 Use of dust palliatives or other soil stabilizers 


 Use of wind barriers 


 Use of tarps or load wetting 


The purpose of air monitoring shall be to verify that the working environment remains safe for 
workers and the public, and to verify that nuisance conditions do not develop.  
 


7.5 Leachate and Stormwater Management Plan 


The Contractor shall submit a Construction Stormwater Management Plan (CSMP) prior to the 
start of waste relocation activities that complies with the project documents and the site’s 
NPDES Storm Water Discharge Permit. The proposed construction activities will be subject to 
the requirements of the existing permit for the CBL, and thus a Construction Stormwater 
Pollution, Prevention, and Control Plan (SWPPP) is not required. The CSMP will be required to 
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include provisions for preventing the creation of leachate by stormwater contact with wastes. 
BMPs necessary to prevent, or minimize, the generation of leachate shall be thoroughly 
explained in the CSMP, including a detailed description for handling any leachate that may be 
generated during construction activities.  
 


8.0 LIMITATIONS  


The data, analyses, results, and recommendations presented in this report pertain only to the 
Coffin Butte Landfill site in Corvallis, Oregon and assume that the subsurface conditions do not 
deviate substantially from those reported. If any variations or conditions are encountered that 
are materially inconsistent with those used in this report, or if the proposed development 
differs from that anticipated herein, GLA should be notified so that supplemental evaluations 
can be provided.  
 
This report has not been prepared for use by parties or projects other than those named above.  
It may not contain sufficient information for other parties or other purposes. This document 
conforms to generally accepted geoenvironmental practice and makes no other warranties, 
either expressed or implied, as to the professional advice or data included. 
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ANALYTE
TCLP


(mg/L)


Aldrin NS


Antimony and/or Antimony Compounds NS


Arsenic and/or Arsenic Compounds 5.0


Barium and/or Barium Compounds (Excluding Barite and Barium Sulfate) 100


Benzene 0.50


Beryllium and/or Beryllium Compounds NS


Cadmium and/or Cadmium Compounds 1.0


Carbon Tetrachloride 0.50


Chlordane 0.030


Chlorobenzene 100


Chloroform 6.0


Chromium and/or Chromium III Compounds (See Note 5) 5.0


Chromium (VI) Compounds NS


Cobalt and/or Cobalt Compounds NS


Copper and/or Copper Compounds NS


Cresol (Total) 200


Cresol, m- 200


Cresol, o- 200


Cresol, p- 200


DDT, DDE, DDD NS


Dichloroethane, 1,2- 0.50


Dichlorobenzene, 1,4- 7.5


Dichloroethylene, 1,1- 0.70


Dichlorophenoxy Acetic Acid, 2,4- (2,4-D) 10


Dieldrin NS


Dinitrotoluene, 2,4- 0.13


Endrin 0.020


Fluoride Salts NS


Heptachlor and Heptachlor Epoxide 0.008


Hexachlorobenzene 0.13


Hexachlorobutadiene 0.50


Hexachloroethane 3.0


Kepone NS


Lead and/or Lead Compounds (See Note 6) 5.0


Lead Compounds (Organic) NS


Lindane 0.40


Mercury and/or Mercury Compounds 0.20


Methoxychlor 10


Methyl Ethyl Ketone (2-Butanone) 200


Mirex NS


Molybdenum and/or Molybdenum Compounds (Exluding Molybdenum Disulfide) NS


Nickel and/or Nickel Compounds NS


Nitrobenzene 2.0


Pentachlorophenol 100


Polychlorinated Biphenyls (PCBs) NS


Pyridine 5.0


Table 5-1
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ANALYTE
TCLP


(mg/L)


Table 5-1


SUMMARY OF TCLP HAZARDOUS WASTE CRITERIA


CBL Waste Relocation Project


Benton County, Oregon


Selenium and/or Selenium Compounds 1.0


Silver 5.0


Dioxin (2,3,7,8-TCDD) NS


Tetrachloroethylene 0.70


Thallium and/or Thallium Compounds NS


Toxaphene 0.50


Silvex (2,4,5-TP) 1.0


Trichloroethylene 0.50


Trichlorophenol, 2,4,5- 400


Trichlorophenol, 2,4,6- 2.0


Trichlorophenoxypropionic acid, -2,4,5 NS


Vanadium and/or Vanadium Compounds NS


Vinyl Chloride 0.20


Zinc and/or Zinc Compounds NS


NOTES:


1.     TCLP - Toxicity Characteristic Leachate Procedure.  Wastes with extract concentrations determined 


using the TCLP that exceed these values are hazardous.


2.     Note that this table does not address all aspects of whether a waste is hazardous.  In some cases, it 


may be necessary to perform specific testing to assess whether the waste exhibits any of the hazardous 


waste characteristics of ignitability, corrosivity, reactivity, or toxicity.  Typical test procedures are 


described in Section 4.


NS -  Not Specified.  
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL 
RSL


(mg/kg)
①


RESIDENTIAL 
RBC


(mg/kg)
②


INDUSTRIAL 
RSL


(mg/kg)
③


OCCUPATIONAL 
RBC


(mg/kg)
④


BACKGROUND
(mg/kg)


⑤


Antimony 7440-36-0 31 Lesser of ①② 6.0 6.0 31 NS 470 NS 0.39
Arsenic 7440-38-2 18 Background ⑤ 10.00 10.00 0.68 0.43 3.0 1.9 18
Barium 7440-39-3 15,000 Lesser of ①② 2,000 2,000 15,000 15,000 220,000 220,000 734
Beryllium 7440-41-7 160 Lesser of ①② 4.0 4.0 160 160 2,300 2,300 2.8
Cadmium 7440-43-9 71 Lesser of ①② 5.0 5.0 71.00 78.00 980.00 1100.00 1.6
Chromium (Total) 7440-47-3 103 Background ⑤ 100 100 NS NS NS NS 103
Cobalt 7440-48-4 42 Background ⑤ NS NS 23 NS 350 NS 42
Copper 7440-50-8 3,100 Lesser of ①② 1,300 1,300 3,100 3,100 47,000 47,000 254
Lead 7439-92-1 400 Lesser of ①② 15 15 400 400 800 800 28
Mercury 7439-97-6 11 Lesser of ①② 2.0 2.0 11 23 46 350 0.07
Molybdenum 7439-98-7 390 Lesser of ①② NS NS 390 NS 5,800 NS NA
Nickel 7440-02-0 1,500 Lesser of ①② NS NS 1,500 1,500 22,000 22,000 53
Selenium 7782-49-2 390 Lesser of ①② 50 50 390 NS 5,800 NS 0.68
Silver 7440-22-4 390 Lesser of ①② NS NS 390 390 5,800 5,800 0.33
Thallium 7440-28-0 5.7 Background ⑤ 2.0 2.0 0.78 NS 12 NS 5.7
Vanadium 7440-62-2 390 Lesser of ①② NS NS 390 NS 5,800 NS 371
Zinc 7440-66-6 23,000 Lesser of ①② NS NS 23,000 NS 350,000 NS 200


Table 5-2A
SUMMARY OF CAM METALS THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER


CBL Waste Relocation Project
Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF VALUECAS Number







MEAN ST DEV GEO-MEAN
GEO 


DEV
MIN


LOWER 


QUARTILE
MEDIAN


UPPER 


QUARTILE
MAX


90TH 


PERCENTI


LE


95TH 


PERCENT


ILE


UPL90 UPL95 UTL90


1 Statewide mg/kg 0.225 0.29 0.0204 1.9


1 Coast Range mg/kg 0.208 0.199 0.046 1.2 0.464 0.536 0.473 0.551 0.533


1 South Willamette Valley mg/kg 0.212 0.098 0.108 0.123 0.337 0.372 0.345 0.385 0.384


2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND


1 Statewide mg/kg 5.0 5.6 0.228 73


1 Coast Range mg/kg 5.6 3.4 0.573 16 10 12 10 12 11


1 South Willamette Valley mg/kg 9.5 8.1 1.9 59 17 18 17 18 17


2 Coffin Butte Basalt mg/kg 1.7 0.25604 1.6 1.2 1.3 1.3 1.7 1.3 1.9 1.9 1.9


1 Statewide mg/kg 509 234 11 1,855


1 Coast Range mg/kg 459 270 11 990 804 835 806 843 811


1 South Willamette Valley mg/kg 413 201 72 768 682 709 684 734 689


2 Coffin Butte Basalt mg/kg 94 54 82 1.8 37 37 88 37 199 149 174


1 Statewide mg/kg 1.3 0.721 0.031 6.0


1 Coast Range mg/kg 1.5 0.74 0.361 4.0 2.5 2.8 2.5 2.8 2.6


1 South Willamette Valley mg/kg 1.5 0.668 0.284 3.0 2.3 2.6 2.3 2.6 2.5


2 Coffin Butte Basalt mg/kg 0.5674 0.12247 0.5573814 1.2 0.446 0.446 0.558 0.446 0.84 0.6678 0.7539


1 Statewide mg/kg 0.297 0.319 0.0263 4.7


1 Coast Range mg/kg 0.264 0.169 0.026 0.701 0.48 0.541 0.482 0.544 0.508


1 South Willamette Valley mg/kg 0.478 0.659 0.065 4.7 1.3 1.6 1.3 1.6 1.5


2 Coffin Butte Basalt mg/kg 0.8974 0.16867 0.8824915 1.2 0.662 0.662 0.939 0.662 1.1 1.1 1.1


1 Statewide mg/kg 77 111 0.878 1,520


1 Coast Range mg/kg 84 82 5.5 473 160 222 172 241 202


1 South Willamette Valley mg/kg 49 37 8.3 256 82 95 82 103 91


2 Coffin Butte Basalt mg/kg 32 16 28 1.8 9.6 9.6 33 9.6 56 51 54


Cobalt 2 Coffin Butte Basalt mg/kg 35 4.7 35 1.1 30 30 34 30 44 41 42 42 Coffin Butte Basalt 95th Percentile


1 Statewide mg/kg 38 30 2.0 308


1 Coast Range mg/kg 37 40 2.0 202 89 103 89 104 95


1 South Willamette Valley mg/kg 40 39 5.0 194 74 125 79 141 105


2 Coffin Butte Basalt mg/kg 191 47 185 1.3 134 134 197 134 268 240 254


1 Statewide mg/kg 13 11 1.0 135


1 Coast Range mg/kg 14 12 1.3 105 29 33 29 34 31


1 South Willamette Valley mg/kg 14 8.4 1.9 61 25 28 25 28 27


2 Coffin Butte Basalt mg/kg 1.5 0.65079 1.3 1.5 0.818 0.818 1.2 0.818 2.5 2.5 2.5


1 Statewide mg/kg 1,015 558 23 5,914


1 Coast Range mg/kg 915 648 23 5,115 1,547 2,046 1,574 2,138 1,750


1 South Willamette Valley mg/kg 1,619 900 310 5,914 2,434 2,845 2,439 2,936 2,540


2 Coffin Butte Basalt mg/kg 666 278 619 1.5 339 339 622 339 1,180 1,017 1,098


1 Statewide mg/kg 0.062 0.394 0.007 12


1 Coast Range mg/kg 0.045 0.04 0.015 0.31 0.096 0.111 0.097 0.112 0.103


1 South Willamette Valley mg/kg 0.037 0.02 0.015 0.13 0.064 0.071 0.064 0.072 0.069


2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND


1 Statewide mg/kg 45 106 1.0 2,850


1 Coast Range mg/kg 43 46 4.0 249 97 142 97 157 102


1 South Willamette Valley mg/kg 25 15 5.0 82 45 49 47 50 49


2 Coffin Butte Basalt mg/kg 40 11 39 1.3 28 28 40 28 55 51 53


1 Statewide mg/kg 0.239 0.348 0.0613 5.0


1 Coast Range mg/kg 0.457 0.616 0.153 5.0 1.2 1.5 1.3 1.5 1.3


1 South Willamette Valley mg/kg 0.277 0.236 0.089 0.882 0.579 0.665 0.586 0.675 0.641


2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND


South Willamette Valley UPL95734


2,936 South Willamette Valley UPL95


Nickel 53 Coffin Butte Basalt 95th Percentile


Selenium 0.675 South Willamette Valley UPL95


Manganese


Mercury 0.07 South Willamette Valley UPL95


Copper 254 Coffin Butte Basalt 95th Percentile


Lead 28 South Willamette Valley UPL95


Cadmium 1.59 South Willamette Valley UPL95


Chromium 103 South Willamette Valley UPL95


Barium


Beryllium 2.8 South Willamette Valley UPL95


Antimony 0.385 South Willamette Valley UPL95


Arsenic 18 South Willamette Valley UPL95


Table 5-2B


SUMMARY OF NATURALLY-OCCURRING BACKGROUND CONCENTRATIONS IN SOIL


(Partially Based on Published Data)


CBL Waste Relocation Project


Benton County, Oregon


CONSTITUENT REFERENCE LOCATION UNITS


REPORTED BACKGROUND CONCENTRATIONS RECOMMENDED 


THRESHOLD 


VALUE


COMMENT
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MEAN ST DEV GEO-MEAN
GEO 


DEV
MIN


LOWER 


QUARTILE
MEDIAN


UPPER 


QUARTILE
MAX


90TH 


PERCENTI


LE


95TH 


PERCENT


ILE


UPL90 UPL95 UTL90


Table 5-2B


SUMMARY OF NATURALLY-OCCURRING BACKGROUND CONCENTRATIONS IN SOIL


(Partially Based on Published Data)


CBL Waste Relocation Project


Benton County, Oregon


CONSTITUENT REFERENCE LOCATION UNITS


REPORTED BACKGROUND CONCENTRATIONS RECOMMENDED 


THRESHOLD 


VALUE


COMMENT


1 Statewide mg/kg 0.114 0.293 0.02 4.0


1 Coast Range mg/kg 0.151 0.154 0.093 0.866 0.348 0.404 0.35 0.407 0.373


1 South Willamette Valley mg/kg 0.126 0.122 0.101 0.71 0.282 0.326 0.286 0.333 0.316


2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND


1 Statewide mg/kg 1.3 1.9 0.0705 5.6


1 Coast Range mg/kg 1.9 2.1 0.114 5.2 4.5 5.3 4.6 5.4 5.3


1 South Willamette Valley mg/kg 2.1 2.0 0.108 4.2 4.7 5.4 4.8 5.7 5.7


2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND


1 Statewide mg/kg 150 82 4.0 486


1 Coast Range mg/kg 123 72 6.0 330 239 255 239 255 251


1 South Willamette Valley mg/kg 188 91 39 439 324 366 371 371 369


2 Coffin Butte Basalt mg/kg 125 32 121 1.3 75 75 124 75 179 159 169


1 Statewide mg/kg 93 41 12 730


1 Coast Range mg/kg 88 47 12 413 128 134 128 138 130


1 South Willamette Valley mg/kg 106 45 26 238 167 188 200 200 196


2 Coffin Butte Basalt mg/kg 63 11 62 1.2 42 42 64 42 79 76 77


REFERENCES:


1.  Oregon Department of Environmental Quality (ODEQ), 2013, "Development of Oregon Background Metals Concentrations in Soil: Technical Report;" Land Quality Division Cleanup Program, Portland, Oregon, Dated March 2013.


2.  GLA, 2018, Local Field Sampling of Coffin Butte Basalt. Field samples collected August 7, 2018.


Zinc 200 South Willamette Valley UPL95


371 South Willamette Valley UPL95Vanadium


Thallium


Silver


5.676 South Willamette Valley UPL95


0.33 South Willamette Valley UPL95
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL 
RSL


(mg/kg)
①


RESIDENTIAL 
RBC


(mg/kg)
②


INDUSTRIAL 
RSL


(mg/kg)
③


OCCUPATIONAL 
RBC


(mg/kg)
④


Benzene 71-43-2 1.2 Lesser of ①② 5.0 5.0 1.2 8.2 5.1 37


Bromodichloromethane 75-27-4
0.29 Lesser of ①② 80 NS 0.29 3.4 1.3 15


Bromoform 75-25-2
19 Lesser of ①② 80 NS 19 57 86 260


Carbon Tetrachloride 56-23-5
0.65 Lesser of ①② 5.0 5.0 0.65 7.5 2.9 34


Chlorobenzene 108-90-7
280 Lesser of ①② 100 NS 280 530 1,300 8,700


Chloroform 67-66-3
0.32 Lesser of ①② 80 NS 0.32 5.8 1.4 26


Dibromo-3-chloropropane, 1,2- 96-12-8
5.3E-03 Lesser of ①② 0.20 0.20 5.3E-03 NS 0.064 NS


Dibromochloromethane 124-48-1
8.3 Lesser of ①② 80 NS 8.3 NS 39 NS


Dibromoethane, 1,2- 106-93-4
0.036 Lesser of ①② 0.050 NS 0.036 NS 0.16 NS


Dichlorobenzene, 1,2- 95-50-1
1,800 Lesser of ①② 600 600 1,800 2,200 9,300 36,000


Dichlorobenzene, 1,4- 106-46-7
2.6 Lesser of ①② 75 75 2.6 14 11 64


Dichloroethane, 1,2- 107-06-2
0.46 Lesser of ①② 5.0 5.0 0.46 NS 2.0 NS


Dichloroethylene, 1,1- 75-35-4
230 Lesser of ①② 7.0 7.0 230 1,800 1,000 29,000


Dichloroethylene, 1,2-cis- 156-59-2
160 Lesser of ①② 70 70 160 160 2,300 2,300


Dichloroethylene, 1,2-trans- 156-60-5
1,600 Lesser of ①② 100 100 1,600 1,600 23,000 23,000


Table 5-3
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF WATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF 
VALUES


CAS Number
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL 
RSL


(mg/kg)
①


RESIDENTIAL 
RBC


(mg/kg)
②


INDUSTRIAL 
RSL


(mg/kg)
③


OCCUPATIONAL 
RBC


(mg/kg)
④


Table 5-3
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF WATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF 
VALUES


CAS Number


Dichloropropane, 1,2- 78-87-5
2.5 Lesser of ①② 5.0 5.0 2.5 NS 11 NS


Endrin 72-20-8
19 Lesser of ①② 2.0 2.0 19 19 250 250


Ethylbenzene 100-41-4
5.8 Lesser of ①② 700 700 5.8 34 25 150


Heptachlor 76-44-8
0.11 Lesser of ①② 0.40 0.40 0.13 0.11 0.63 0.45


Heptachlor Epoxide 1024-57-3
0.055 Lesser of ①② 0.20 0.20 0.070 0.055 0.33 0.24


Hexachlorobenzene 118-74-1
0.21 Lesser of ①② 1.0 1.0 0.21 0.21 0.96 0.93


Hexachlorocyclohexane, Gamma- (Lindane) 58-89-9
0.49 Lesser of ①② 0.20 0.20 0.57 0.49 2.5 2.1


Hexachlorocyclopentadiene 77-47-4
1.8 Lesser of ①② 50 50 1.8 NS 7.5 NS


Methoxychlor 72-43-5
320 Lesser of ①② 40 40 320 NS 4,100 NS


Methylene Chloride 75-09-2
57 Lesser of ①② 5.0 NS 57 NS 1,000 NS


Pentachlorophenol 87-86-5
1.0 Lesser of ①② 1.0 1.0 1.0 1.0 4.0 4.0


Polychlorinated Biphenyls (PCBs) 1336-36-3
0.23 Lesser of ①② 0.50 0.50 0.23 0.23 0.94 0.59


Styrene 100-42-5
6,000 Lesser of ①② 100 100 6,000 7,900 35,000 130,000


Tetrachloroethylene 127-18-4
24 Lesser of ①② 5.0 5.0 24 220 100 1,000


Toluene 108-88-3
4,900 Lesser of ①② 1,000 1,000 4,900 5,800 47,000 88,000
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL 
RSL


(mg/kg)
①


RESIDENTIAL 
RBC


(mg/kg)
②


INDUSTRIAL 
RSL


(mg/kg)
③


OCCUPATIONAL 
RBC


(mg/kg)
④


Table 5-3
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF WATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF 
VALUES


CAS Number


Toxaphene 8001-35-2
0.49 Lesser of ①② 3.0 3.0 0.49 0.49 2.1 2.1


Trichlorobenzene, 1,2,4- 120-82-1
24 Lesser of ①② 70 70 24 NS 110 NS


Trichloroethane, 1,1,1- 71-55-6
8,100 Lesser of ①② 200 200 8,100 53,000 36,000 870,000


Trichloroethane, 1,1,2- 79-00-5
1.1 Lesser of ①② 5.0 5.0 1.1 3.2 5.0 26


Trichloroethylene 79-01-6
0.94 Lesser of ①② 5.0 5.0 0.94 6.7 6.0 51


Vinyl Chloride 75-01-4
0.059 Lesser of ①② 2.0 2.0 0.059 0.36 1.7 4.4


Xylenes 1330-20-7 580 Lesser of ①② 10,000 10,000 580 1,400 2,500 25,000


NOTES:


1.  REFERENCES:
a.  EPA RSLs - EPA RSLs - U.S. EPA Regional Screening Levels, May 2018, Summary Table (TR=1E-06 and THQ=1.0), https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables/.
b.  RBCs - Oregon Department of Environmental Quality, 2018, Risk-Based Concentrations for Individual Chemicals; Environmental Cleanup Program.
c.  MCLs - Oregon Administrative Rules (OAR 333-061-0030).


2.  ABBREVIATIONS:
RBC - Risk Based Concentration, RSL - Regional Screening Level,  NS - Not Specified, NA - Not Applicable, DAF - Dulution Attenuation Factor, MCL - Maximum Contaminant Level, NIC - Not Included. 
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL RSL
(mg/kg)


①


RESIDENTIAL RBC
(mg/kg)


②


INDUSTRIAL RSL
(mg/kg)


③


OCCUPATIONAL 
RBC


(mg/kg)
④


Acetone 67-64-1 61,000 Lesser of ①② NS NS 61,000 NS 670,000 NS
Acetophenone 98-86-2 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Aldrin 309-00-2 0.03 Lesser of ①② NS NS 0.04 0.03 0.18 0.13
Aniline 62-53-3 95 Lesser of ①② NS NS 95 NS 400 NS
Benzidine 92-87-5 5.2E-04 Lesser of ①② NS NS 5.3E-04 5.2E-04 0.01 0.01
Benzoic Acid 65-85-0 250,000 Lesser of ①② NS NS 250,000 NS 3,300,000 NS
Benzyl Alcohol 100-51-6 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Bis(2-chloroethoxy)methane 111-91-1 190 Lesser of ①② NS NS 190 NS 2,500 NS
Bis(2-chloroethyl)ether 111-44-4 0.23 Lesser of ①② NS NS 0.23 NS 1.0 NS
Bromobenzene 108-86-1 290 Lesser of ①② NS NS 290 NS 1,800 NS
Bromochloromethane 74-97-5 150 Lesser of ①② NS NS 150 NS 630 NS
Bromomethane 74-83-9 6.8 Lesser of ①② NS NS 6.8 46 30 750
Butyl Benzyl Phthlate 85-68-7 290 Lesser of ①② NS NS 290 NS 1,200 NS
Butylbenzene, n- 104-51-8 3,900 Lesser of ①② NS NS 3,900 NS 58,000 NS
Butylbenzene, sec- 135-98-8 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Butylbenzene, tert- 98-06-6 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Carbon Disulfide 75-15-0 770 Lesser of ①② NS NS 770 NS 3,500 NS
Chloromethane 74-87-3 110 Lesser of ①② NS NS 110 1,400 460 25,000
Chlorophenol, 2- 95-57-8 390 Lesser of ①② NS NS 390 NS 5,800 NS
Chlorotoluene, o- 95-49-8 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Chlorotoluene, p- 106-43-4 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Cumene (Isopropylbenzene) 98-82-8 1,900 Lesser of ①② NS NS 1,900 3,500 9,900 57,000
DDD 72-54-8 1.9 Lesser of ①② NS NS 1.9 2.2 9.6 12
DDE, p,p'- 72-55-9 1.8 Lesser of ①② NS NS 2.0 1.8 9.3 8.2
DDT 50-29-3 1.9 Lesser of ①② NS NS 1.9 1.9 8.5 8.5
Demeton 8065-48-3 2.5 Lesser of ①② NS NS 2.5 NS 33 NS
Diazinon 333-41-5 44 Lesser of ①② NS NS 44 NS 570 NS
Dibromomethane (Methylene Bromide) 74-95-3 24 Lesser of ①② NS NS 24 NS 99 NS
Dibutyl Phthalate 84-74-2 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Dicamba 1918-00-9 1,900 Lesser of ①② NS NS 1,900 NS 25,000 NS
Dichlorodifluoromethane 75-71-8 87 Lesser of ①② NS NS 87 NS 370 NS
Dichloroethane, 1,1- 75-34-3 3.6 Lesser of ①② NS NS 3.6 58 16 260
Dichlorophenol, 2,4- 120-83-2 190 Lesser of ①② NS NS 190 NS 2,500 NS
Dichloropropane, 1,3- 142-28-9 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Dichloropropene, 1,3- 542-75-6 1.8 Lesser of ①② NS NS 1.8 NS 8.2 NS
Dichlorvos 62-73-7 1.9 Lesser of ①② NS NS 1.9 NS 7.9 NS
Dieldrin 60-57-1 0.03 Lesser of ①② NS NS 0.03 0.03 0.14 0.14


Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF VALUESCAS Number
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MCLEPA


(ug/L)


MCLOR


(ug/L)


RESIDENTIAL RSL
(mg/kg)


①


RESIDENTIAL RBC
(mg/kg)


②


INDUSTRIAL RSL
(mg/kg)


③


OCCUPATIONAL 
RBC


(mg/kg)
④


Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF VALUESCAS Number


Diethyl Phthalate 84-66-2 51,000 Lesser of ①② NS NS 51,000 NS 660,000 NS
Dimethoate 60-51-5 140 Lesser of ①② NS NS 140 NS 1,800 NS
Dimethylbenzidine, 3,3'- 119-93-7 0.05 Lesser of ①② NS NS 0.05 NS 0.21 NS
Dimethylphenol, 2,4- 105-67-9 1,300 Lesser of ①② NS NS 1,300 NS 16,000 NS
Dinitro-o-cresol, 4,6- 534-52-1 5.1 Lesser of ①② NS NS 5.1 NS 66 NS
Dinitrophenol, 2,4- 51-28-5 130 Lesser of ①② NS NS 130 NS 1,600 NS
Diphenylamine 122-39-4 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Disulfoton 298-04-4 2.5 Lesser of ①② NS NS 2.5 NS 33 NS
Ethyl Chloride (Chloroethane) 75-00-3 14,000 Lesser of ①② NS NS 14,000 160,000 57,000 NS
Hexachlorobutadiene 87-68-3 1.2 Lesser of ①② NS NS 1.2 NS 5.3 NS
Hexachlorocyclohexane, Alpha- 319-84-6 0.09 Lesser of ①② NS NS 0.09 0.09 0.36 0.36
Hexachlorocyclohexane, Beta- 319-85-7 0.30 Lesser of ①② NS NS 0.30 NS 1.3 NS
Hexachloroethane 67-72-1 1.8 Lesser of ①② NS NS 1.8 7.4 8.0 32
Hexanone, 2- 591-78-6 200 Lesser of ①② NS NS 200 NS 1,300 NS
Isophorone 78-59-1 570 Lesser of ①② NS NS 570 NS 2,400 NS
Malathion 121-75-5 1,300 Lesser of ①② NS NS 1,300 NS 16,000 NS
Merphos 150-50-5 2.3 Lesser of ①② NS NS 2.3 NS 35 NS
Methyl Ethyl Ketone (2-Butanone) 78-93-3 27,000 Lesser of ①② NS NS 27,000 NS 190,000 NS
Methyl Isobutyl Ketone (4-methyl-2-pentanone) 108-10-1 33,000 Lesser of ①② NS NS 33,000 NS 140,000 NS
Methyl Parathion 298-00-0 16 Lesser of ①② NS NS 16 NS 210 NS
Methyl tert-Butyl Ether (MTBE) 1634-04-4 47 Lesser of ①② NS NS 47 250 210 1,100
Naled 300-76-5 160 Lesser of ①② NS NS 160 NS 2,300 NS
Parathion 56-38-2 380 Lesser of ①② NS NS 380 NS 4,900 NS
Phenol 108-95-2 19,000 Lesser of ①② NS NS 19,000 NS 250,000 NS
Phorate 298-02-2 13 Lesser of ①② NS NS 13 NS 160 NS
Polychlorinated Biphenyls (PCBs)


Aroclor 1016 12674-11-2 4.1 Lesser of ①② NS NS 4.1 NS 27 NS
Aroclor 1221 11104-28-2 0.20 Lesser of ①② NS NS 0.20 NS 0.83 NS
Aroclor 1232 11141-16-5 0.17 Lesser of ①② NS NS 0.17 NS 0.72 NS
Aroclor 1242 53469-21-9 0.23 Lesser of ①② NS NS 0.23 NS 0.95 NS
Aroclor 1248 12672-29-6 0.23 Lesser of ①② NS NS 0.23 NS 0.95 NS
Aroclor 1254 11097-69-1 0.24 Lesser of ①② NS NS 0.24 NS 0.97 NS
Aroclor 1260 11096-82-5 0.24 Lesser of ①② NS NS 0.24 NS 0.99 NS


Polynuclear Aromatic Hydrocarbons (PAHs)
Acenaphthene 83-32-9 3,600 Lesser of ①② NS NS 3,600 4,700 45,000 70,000
Chloronaphthalene, Beta- 91-58-7 4,800 Lesser of ①② NS NS 4,800 NS 60,000 NS
Methylnaphthalene, 1- 90-12-0 18 Lesser of ①② NS NS 18 NS 73 NS
Methylnaphthalene, 2- 91-57-6 240 Lesser of ①② NS NS 240 NS 3,000 NS
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Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,


AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project


Benton County, Oregon


ANALYTE
THRESHOLD 


CONCENTRATION
(mg/kg)


BASIS OF VALUESCAS Number


Naphthalene 91-20-3 3.8 Lesser of ①② NS NS 3.8 5.3 17 23
Propyl benzene 103-65-1 3,800 Lesser of ①② NS NS 3,800 NS 24,000 NS
Ronnel 299-84-3 3,900 Lesser of ①② NS NS 3,900 NS 58,000 NS
Tetrachloroethane, 1,1,1,2- 630-20-6 2.0 Lesser of ①② NS NS 2.0 NS 8.8 NS
Tetrachloroethane, 1,1,2,2- 79-34-5 0.60 Lesser of ①② NS NS 0.60 NS 2.7 NS
Tetraethyl Dithiopyrophosphate 3689-24-5 32 Lesser of ①② NS NS 32 NS 410 NS
Trichlorobenzene, 1,2,3- 87-61-6 63 Lesser of ①② NS NS 63 NS 930 NS
Trichlorofluoromethane 75-69-4 7,600 Lesser of ①② NS NS 23,000 7,600 350,000 130,000
Trichlorophenol, 2,4,5- 95-95-4 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Trichlorophenol, 2,4,6- 88-06-2 49 Lesser of ①② NS NS 49 49 210 210
Trichloropropane, 1,1,2- 598-77-6 390 Lesser of ①② NS NS 390 NS 5,800 NS
Trichloropropane, 1,2,3- 96-18-4 5.1E-03 Lesser of ①② NS NS 5.1E-03 NS 0.11 NS
Trimethylbenzene, 1,2,3- 526-73-8 340 Lesser of ①② NS NS 340 NS 2,000 NS
Trimethylbenzene, 1,2,4- 95-63-6 300 Lesser of ①② NS NS 300 430 1,800 6,900
Trimethylbenzene, 1,3,5- 108-67-8 270 Lesser of ①② NS NS 270 430 1,500 6,900
Vinyl Acetate 108-05-4 910 Lesser of ①② NS NS 910 NS 3,800 NS
Xylene, P- 106-42-3 560 Lesser of ①② NS NS 560 NS 2,400 NS
Xylene, m- 108-38-3 550 Lesser of ①② NS NS 550 NS 2,400 NS
Xylene, o- 95-47-6 650 Lesser of ①② NS NS 650 NS 2,800 NS


NOTES:


1.  REFERENCES:
a.  EPA RSLs - EPA RSLs - U.S. EPA Regional Screening Levels, May 2018, Summary Table (TR=1E-06 and THQ=1.0), https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables/.
b.  RBCs - Oregon Department of Environmental Quality, 2018, Risk-Based Concentrations for Individual Chemicals; Environmental Cleanup Program.
c.  MCLs - Oregon Administrative Rules (OAR 333-061-0030).


2.  ABBREVIATIONS:
RBC - Risk Based Concentration, RSL - Regional Screening Level,  NS - Not Specified, NA - Not Applicable, DAF - Dulution Attenuation Factor, MCL - Maximum Contaminant Level, NIC - Not Included. 
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Apex Laboratories, LLC


12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Geo-Logic Associates (Lakewood, CO)


RE:    A8H0221   -    Corvallis Basalt Testing   -    Coffin Butte/AU18.1148.00


Lakewood, CO 80401


13949 West Colfax Avenue, Suite 220


Gabriel Iltis


Thank you for using Apex Laboratories.  We greatly appreciate your business and strive to provide the 


highest quality services to the environmental industry.  


Enclosed are the results of analyses for work order A8H0221, which was received by the laboratory on 


8/8/2018 at  3:30:00PM.


If you have any questions concerning this report or the services we offer , please feel free to contact me by 


email at: ldomenighini@apex-labs.com, or by phone at 503-718-2323.


Please note: All samples will be disposed of within 30 days of final reporting, unless prior arrangements 


have been made.


Friday, August 24, 2018


_____________________________________________________________________________________________________________________


This Final Report is the official version of the data results for this sample submission , unless superseded 


by a subsequent, labeled amended report. 


All other deliverables derived from this data, including Electronic Data Deliverables (EDDs), CLP-like 


forms, client requested summary sheets, and all other products are considered secondary to this report.
_____________________________________________________________________________________________________________________


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


ANALYTICAL REPORT FOR SAMPLES


SAMPLE INFORMATION


Client Sample ID Laboratory ID Matrix Date Sampled Date Received


A8H0221-01 08/07/18 12:30 08/08/18 15:30GLA-BG-1 (As Received) Solid


A8H0221-02 08/07/18 12:30 08/08/18 15:30GLA-BG-1 (After Processing) Solid


A8H0221-03 08/07/18 12:40 08/08/18 15:30GLA-BG-2 (As Received) Solid


A8H0221-04 08/07/18 12:40 08/08/18 15:30GLA-BG-2 (After Processing) Solid


A8H0221-05 08/07/18 12:55 08/08/18 15:30GLA-BG-3 (As Received) Solid


A8H0221-06 08/07/18 12:55 08/08/18 15:30GLA-BG-3 (After Processing) Solid


A8H0221-07 08/07/18 13:05 08/08/18 15:30GLA-BG-4 (As Received) Solid


A8H0221-08 08/07/18 13:05 08/08/18 15:30GLA-BG-4 (After Processing) Solid


A8H0221-09 08/07/18 13:15 08/08/18 15:30GLA-BG-5 (As Received) Solid


A8H0221-10 08/07/18 13:15 08/08/18 15:30GLA-BG-5 (After Processing) Solid


A8H0221-11 08/07/18 13:30 08/08/18 15:30GLA-BG-6 (As Received) Solid


A8H0221-12 08/07/18 13:30 08/08/18 15:30GLA-BG-6 (After Processing) Solid


A8H0221-13 08/07/18 13:35 08/08/18 15:30GLA-BG-7 (As Received) Solid


A8H0221-14 08/07/18 13:35 08/08/18 15:30GLA-BG-7 (After Processing) Solid


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


ANALYTICAL SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Sample


ResultAnalyte


Reporting 


Limit Method Ref. Notes DilutionUnits


Detection 


Limit


Date 


Analyzed


GLA-BG-1 (After Processing)  (A8H0221-02) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.11


Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.11


EPA 6020Amg/kg 08/20/1810--- 1.11Barium 37.2


EPA 6020Amg/kg 08/20/1810--- 0.221Beryllium 0.489


EPA 6020Amg/kg 08/20/1810--- 0.221Cadmium 1.05


EPA 6020Amg/kg 08/20/1810--- 1.11Chromium 20.7


EPA 6020Amg/kg 08/20/1810--- 0.221Cobalt 34.6


EPA 6020Amg/kg 08/20/1810--- 1.11Copper 191


EPA 6020Amg/kg 08/20/1810--- 0.221Lead 1.05


EPA 6020Amg/kg 08/20/1810--- 1.11Manganese 659


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0885


EPA 6020Amg/kg 08/20/1810--- 1.11Nickel 27.8


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.11


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.221


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.221


EPA 6020Amg/kg 08/20/1810--- 1.11Vanadium 99.6


EPA 6020Amg/kg 08/20/1810--- 4.42Zinc 59.2


GLA-BG-2 (After Processing)  (A8H0221-04) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.08


EPA 6020Amg/kg 08/20/1810--- 1.08Arsenic 1.75


EPA 6020Amg/kg 08/20/1810--- 1.08Barium 199


EPA 6020Amg/kg 08/20/1810--- 0.216Beryllium 0.540


EPA 6020Amg/kg 08/20/1810--- 0.216Cadmium 0.806


EPA 6020Amg/kg 08/20/1810--- 1.08Chromium 40.0


EPA 6020Amg/kg 08/20/1810--- 0.216Cobalt 33.5


EPA 6020Amg/kg 08/20/1810--- 1.08Copper 134


EPA 6020Amg/kg 08/20/1810--- 0.216Lead 2.51


EPA 6020Amg/kg 08/20/1810--- 1.08Manganese 947


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0862


EPA 6020Amg/kg 08/20/1810--- 1.08Nickel 49.7


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.08


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.216


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.216


EPA 6020Amg/kg 08/20/1810--- 1.08Vanadium 134


EPA 6020Amg/kg 08/20/1810--- 4.31Zinc 74.3


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


ANALYTICAL SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Sample


ResultAnalyte


Reporting 


Limit Method Ref. Notes DilutionUnits


Detection 


Limit


Date 


Analyzed


GLA-BG-3 (After Processing)  (A8H0221-06) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.01


Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.01


EPA 6020Amg/kg 08/20/1810--- 1.01Barium 47.9


EPA 6020Amg/kg 08/20/1810--- 0.202Beryllium 0.577


EPA 6020Amg/kg 08/20/1810--- 0.202Cadmium 1.04


EPA 6020Amg/kg 08/20/1810--- 1.01Chromium 9.63


EPA 6020Amg/kg 08/20/1810--- 0.202Cobalt 35.1


EPA 6020Amg/kg 08/20/1810--- 1.01Copper 268


EPA 6020Amg/kg 08/20/1810--- 0.202Lead 1.23


EPA 6020Amg/kg 08/20/1810--- 1.01Manganese 339


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0808


EPA 6020Amg/kg 08/20/1810--- 1.01Nickel 29.3


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.01


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.202


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.202


EPA 6020Amg/kg 08/20/1810--- 1.01Vanadium 75.1


EPA 6020Amg/kg 08/20/1810--- 4.04Zinc 42.3


GLA-BG-4 (After Processing)  (A8H0221-08) Matrix:  Solid


Batch: 8080783


Q-42Antimony 08/20/18mg/kgND 10 EPA 6020A--- 0.977


EPA 6020Amg/kg 08/20/1810--- 0.977Arsenic 1.65


EPA 6020Amg/kg 08/20/1810--- 0.977Barium 111 Q-42


EPA 6020Amg/kg 08/20/1810--- 0.195Beryllium 0.446


EPA 6020Amg/kg 08/20/1810--- 0.195Cadmium 0.662


EPA 6020Amg/kg 08/20/1810--- 0.977Chromium 48.8


EPA 6020Amg/kg 08/20/1810--- 0.195Cobalt 29.5


EPA 6020Amg/kg 08/20/1810--- 0.977Copper 139 Q-42


EPA 6020Amg/kg 08/20/1810--- 0.195Lead 1.09


EPA 6020Amg/kg 08/20/1810--- 0.977Manganese 601 Q-42


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0781


EPA 6020Amg/kg 08/20/1810--- 0.977Nickel 48.5


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 0.977


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.195


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.195


EPA 6020Amg/kg 08/20/1810--- 0.977Vanadium 131 Q-42


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


ANALYTICAL SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Sample


ResultAnalyte


Reporting 


Limit Method Ref. Notes DilutionUnits


Detection 


Limit


Date 


Analyzed


GLA-BG-4 (After Processing)  (A8H0221-08) Matrix:  Solid


EPA 6020Amg/kg 08/20/1810--- 3.91Zinc 55.9


GLA-BG-5 (After Processing)  (A8H0221-10) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.10


EPA 6020Amg/kg 08/20/1810--- 1.10Arsenic 1.32


EPA 6020Amg/kg 08/20/1810--- 0.220Beryllium 0.594


EPA 6020Amg/kg 08/20/1810--- 0.220Cadmium 0.939


EPA 6020Amg/kg 08/20/1810--- 1.10Chromium 33.2


EPA 6020Amg/kg 08/20/1810--- 0.220Cobalt 30.7


EPA 6020Amg/kg 08/20/1810--- 1.10Copper 202


EPA 6020Amg/kg 08/20/1810--- 0.220Lead 1.31


EPA 6020Amg/kg 08/20/1810--- 1.10Manganese 568


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0881


EPA 6020Amg/kg 08/20/1810--- 1.10Nickel 46.7


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.10


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.220


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.220


EPA 6020Amg/kg 08/20/1810--- 1.10Vanadium 112


EPA 6020Amg/kg 08/20/1810--- 4.41Zinc 63.5


GLA-BG-5 (After Processing)  (A8H0221-10RE1) Matrix:  Solid


Batch: 8080783


EPA 6020Amg/kg 08/21/1810--- 1.10Barium 111


GLA-BG-6 (After Processing)  (A8H0221-12) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.08


Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.08


EPA 6020Amg/kg 08/20/1810--- 0.216Beryllium 0.840


EPA 6020Amg/kg 08/20/1810--- 0.216Cadmium 1.08


EPA 6020Amg/kg 08/20/1810--- 1.08Chromium 33.7


EPA 6020Amg/kg 08/20/1810--- 0.216Cobalt 43.6


EPA 6020Amg/kg 08/20/1810--- 1.08Copper 228


EPA 6020Amg/kg 08/20/1810--- 0.216Lead 2.45


EPA 6020Amg/kg 08/20/1810--- 1.08Manganese 1180


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0864


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


ANALYTICAL SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Sample


ResultAnalyte


Reporting 


Limit Method Ref. Notes DilutionUnits


Detection 


Limit


Date 


Analyzed


GLA-BG-6 (After Processing)  (A8H0221-12) Matrix:  Solid


EPA 6020Amg/kg 08/20/1810--- 1.08Nickel 31.7


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.08


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.216


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.216


EPA 6020Amg/kg 08/20/1810--- 1.08Vanadium 179


EPA 6020Amg/kg 08/20/1810--- 4.32Zinc 78.7


GLA-BG-6 (After Processing)  (A8H0221-12RE1) Matrix:  Solid


Batch: 8080783


EPA 6020Amg/kg 08/21/1810--- 1.08Barium 57.9


GLA-BG-7 (After Processing)  (A8H0221-14) Matrix:  Solid


Batch: 8080783


Antimony 08/20/18mg/kgND 10 EPA 6020A--- 0.967


Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 0.967


EPA 6020Amg/kg 08/20/1810--- 0.193Beryllium 0.576


EPA 6020Amg/kg 08/20/1810--- 0.193Cadmium 0.939


EPA 6020Amg/kg 08/20/1810--- 0.967Chromium 16.5


EPA 6020Amg/kg 08/20/1810--- 0.193Cobalt 39.8


EPA 6020Amg/kg 08/20/1810--- 0.967Copper 214


EPA 6020Amg/kg 08/20/1810--- 0.193Lead 0.818


EPA 6020Amg/kg 08/20/1810--- 0.967Manganese 391


Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0774


EPA 6020Amg/kg 08/20/1810--- 0.967Nickel 32.9


Selenium 08/20/18mg/kgND 10 EPA 6020A--- 0.967


Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.193


Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.193


EPA 6020Amg/kg 08/20/1810--- 0.967Vanadium 117


EPA 6020Amg/kg 08/20/1810--- 3.87Zinc 67.7


GLA-BG-7 (After Processing)  (A8H0221-14RE1) Matrix:  Solid


Batch: 8080783


EPA 6020Amg/kg 08/21/1810--- 0.967Barium 64.4


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


QUALITY CONTROL (QC) SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Result Limit
Reporting


Units Amount
Spike


Result
Source


% REC
% REC
Limits RPD


RPD
Limit Notes  Analyte


Detection 
DilutionLimit


Batch 8080783 - EPA 3051A Solid


Blank (8080783-BLK1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 19:53


EPA 6020A


Antimony mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Arsenic mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Barium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Beryllium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Cadmium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Chromium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Cobalt mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Copper mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Lead mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Manganese mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Mercury mg/kgND 0.0769  ---  ---  ---  --- 10  ---  ---  --- 


Nickel mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Selenium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Silver mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Thallium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 


Vanadium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 


Zinc mg/kgND 3.85  ---  ---  ---  --- 10  ---  ---  --- 


LCS (8080783-BS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:06


EPA 6020A


Antimony mg/kg23.6 1.00 80-120%  ---  ---  --- 10 25.0  --- 94


Arsenic mg/kg48.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 97


Barium mg/kg52.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 105


Beryllium mg/kg23.1 0.200 80-120%  ---  ---  --- 10 25.0  --- 92


Cadmium mg/kg47.9 0.200 80-120%  ---  ---  --- 10 50.0  --- 96


Chromium mg/kg47.7 1.00 80-120%  ---  ---  --- 10 50.0  --- 95


Cobalt mg/kg51.0 0.200 80-120%  ---  ---  --- 10 50.0  --- 102


Copper mg/kg47.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 95


Lead mg/kg49.1 0.200 80-120%  ---  ---  --- 10 50.0  --- 98


Manganese mg/kg55.3 1.00 80-120%  ---  ---  --- 10 50.0  --- 111


Mercury mg/kg0.962 0.0800 80-120%  ---  ---  --- 10 1.00  --- 96


Nickel mg/kg48.0 1.00 80-120%  ---  ---  --- 10 50.0  --- 96


Selenium mg/kg24.1 1.00 80-120%  ---  ---  --- 10 25.0  --- 96


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


QUALITY CONTROL (QC) SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Result Limit
Reporting


Units Amount
Spike


Result
Source


% REC
% REC
Limits RPD


RPD
Limit Notes  Analyte


Detection 
DilutionLimit


Batch 8080783 - EPA 3051A Solid


LCS (8080783-BS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:06


Silver mg/kg24.7 0.200 80-120%  ---  ---  --- 10 25.0  --- 99


Thallium mg/kg23.8 0.200 80-120%  ---  ---  --- 10 25.0  --- 95


Vanadium mg/kg46.5 1.00 80-120%  ---  ---  --- 10 50.0  --- 93


Zinc mg/kg48.8 4.00 80-120%  ---  ---  --- 10 50.0  --- 98


Duplicate (8080783-DUP1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:38


QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)


EPA 6020A


Antimony mg/kgND 1.09  --- ---  --- 40%10  --- ND  --- 


Arsenic mg/kg1.93 1.09  --- 16 --- 40%10  --- 1.65  --- 


Beryllium mg/kg0.477 0.218  --- 7 --- 40%10  --- 0.446  --- 


Cadmium mg/kg0.663 0.218  --- 0.2 --- 40%10  --- 0.662  --- 


Chromium mg/kg56.1 1.09  --- 14 --- 40%10  --- 48.8  --- 


Cobalt mg/kg32.3 0.218  --- 9 --- 40%10  --- 29.5  --- 


Copper mg/kg149 1.09  --- 7 --- 40%10  --- 139  --- 


Lead mg/kg1.16 0.218  --- 7 --- 40%10  --- 1.09  --- 


Manganese mg/kg643 1.09  --- 7 --- 40%10  --- 601  --- 


Mercury mg/kgND 0.0873  --- ---  --- 40%10  --- ND  --- 


Nickel mg/kg54.6 1.09  --- 12 --- 40%10  --- 48.5  --- 


Selenium mg/kgND 1.09  --- ---  --- 40%10  --- ND  --- 


Silver mg/kgND 0.218  --- ---  --- 40%10  --- ND  --- 


Thallium mg/kgND 0.218  --- ---  --- 40%10  --- ND  --- 


Vanadium mg/kg150 1.09  --- 14 --- 40%10  --- 131  --- 


Zinc mg/kg64.1 4.37  --- 14 --- 40%10  --- 55.9  --- 


Duplicate (8080783-DUP2) Prepared: 08/15/18 12:57   Analyzed: 08/21/18 19:31


QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)


EPA 6020A


Barium mg/kg127 1.09  --- 14 --- 40%10  --- 111  --- Q-16


Matrix Spike (8080783-MS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:43


QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)


EPA 6020A


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place


Tigard, OR  97223


 503-718-2323 


  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


QUALITY CONTROL (QC) SAMPLE RESULTS


Total Metals by EPA 6020 (ICPMS)


Result Limit
Reporting


Units Amount
Spike


Result
Source


% REC
% REC
Limits RPD


RPD
Limit Notes  Analyte


Detection 
DilutionLimit


Batch 8080783 - EPA 3051A Solid


Matrix Spike (8080783-MS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:43


QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)


Antimony mg/kg16.7 1.04 75-125%  ---  ---  --- 10 26.1 ND 64 A-02, Q-01


Arsenic mg/kg53.1 1.04 75-125%  ---  ---  --- 10 52.2 1.65 99


Beryllium mg/kg26.4 0.209 75-125%  ---  ---  --- 10 26.1 0.446 99


Cadmium mg/kg52.4 0.209 75-125%  ---  ---  --- 10 52.2 0.662 99


Chromium mg/kg111 1.04 75-125%  ---  ---  --- 10 52.2 48.8 120


Cobalt mg/kg88.6 0.209 75-125%  ---  ---  --- 10 52.2 29.5 113


Copper mg/kg215 1.04 75-125%  ---  ---  --- 10 52.2 139 144 Q-04


Lead mg/kg50.8 0.209 75-125%  ---  ---  --- 10 52.2 1.09 95


Manganese mg/kg726 1.04 75-125%  ---  ---  --- 10 52.2 601 239 Q-03


Mercury mg/kg1.03 0.0835 75-125%  ---  ---  --- 10 1.04 ND 98


Nickel mg/kg109 1.04 75-125%  ---  ---  --- 10 52.2 48.5 117


Selenium mg/kg24.0 1.04 75-125%  ---  ---  --- 10 26.1 ND 92


Silver mg/kg26.5 0.209 75-125%  ---  ---  --- 10 26.1 ND 102


Thallium mg/kg24.3 0.209 75-125%  ---  ---  --- 10 26.1 ND 93


Vanadium mg/kg205 1.04 75-125%  ---  ---  --- 10 52.2 131 143 Q-04


Zinc mg/kg118 4.18 75-125%  ---  ---  --- 10 52.2 55.9 120


Matrix Spike (8080783-MS2) Prepared: 08/15/18 12:57   Analyzed: 08/21/18 19:38


QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)


EPA 6020A


Barium mg/kg186 1.04 75-125%  ---  ---  --- 10 52.2 111 144 Q-16


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


SAMPLE PREPARATION INFORMATION


Total Metals by EPA 6020 (ICPMS)


Prep: EPA 3051A


SampledMatrix Method Prepared Factor


RL PrepDefault


Initial/FinalInitial/Final


Sample


Lab Number 


Batch:  8080783


A8H0221-02 Solid 08/07/18 12:30EPA 6020A 08/15/18 12:57 1.110.452g/50mL 0.5g/50mL


A8H0221-04 Solid 08/07/18 12:40EPA 6020A 08/15/18 12:57 1.080.464g/50mL 0.5g/50mL


A8H0221-06 Solid 08/07/18 12:55EPA 6020A 08/15/18 12:57 1.010.495g/50mL 0.5g/50mL


A8H0221-08 Solid 08/07/18 13:05EPA 6020A 08/15/18 12:57 0.980.512g/50mL 0.5g/50mL


A8H0221-10 Solid 08/07/18 13:15EPA 6020A 08/15/18 12:57 1.100.454g/50mL 0.5g/50mL


A8H0221-10RE1 Solid 08/07/18 13:15EPA 6020A 08/15/18 12:57 1.100.454g/50mL 0.5g/50mL


A8H0221-12 Solid 08/07/18 13:30EPA 6020A 08/15/18 12:57 1.080.463g/50mL 0.5g/50mL


A8H0221-12RE1 Solid 08/07/18 13:30EPA 6020A 08/15/18 12:57 1.080.463g/50mL 0.5g/50mL


A8H0221-14 Solid 08/07/18 13:35EPA 6020A 08/15/18 12:57 0.970.517g/50mL 0.5g/50mL


A8H0221-14RE1 Solid 08/07/18 13:35EPA 6020A 08/15/18 12:57 0.970.517g/50mL 0.5g/50mL


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


QUALIFIER DEFINITIONS 


Client Sample and Quality Control (QC) Sample Qualifier Definitions:


Apex Laboratories


A-02 Serial dilution was performed and was within limits. Data is acceptable.


Q-01 Spike recovery and/or RPD is outside acceptance limits.


Q-03 Spike recovery and/or RPD is outside control limits due to the high concentration of analyte present in the sample.


Q-04 Spike recovery and/or RPD is outside control limits due to a non-homogeneous sample matrix.


Q-16 Reanalysis of an original Batch QC sample.


Q-42 Matrix Spike and/or Duplicate analysis was performed on this sample. % Recovery or RPD for this analyte is outside laboratory control limits. 


(Refer to the QC Section of Analytical Report.)


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039


Apex Laboratories, LLC


Lakewood, CO  80401 Gabriel Iltis


13949 West Colfax Avenue, Suite 220


Geo-Logic Associates (Lakewood, CO)


Report ID:


Project Manager:


Project Number:


Corvallis Basalt TestingProject: 


Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


REPORTING NOTES AND CONVENTIONS:


Abbreviations:


DET Analyte DETECTED at or above the detection or reporting limit. 


ND Analyte NOT DETECTED at or above the detection or reporting limit. 


NR Result Not Reported


RPD Relative Percent Difference


 


Detection Limits:  Limit of Detection (LOD) 


Limits of Detection (LODs) are normally set at a level of one half the validated Limit of Quantitation (LOQ). 


If no value is listed ('-----'), then the data has not been evaluated below the Reporting Limit.


Reporting Limits:  Limit of Quantitation (LOQ)  


Validated Limits of Quantitation (LOQs) are reported as the Reporting Limits for all analyses where the LOQ, MRL, PQL or CRL are 


requested. The LOQ represents a level at or above the low point of the calibration curve, that has been validated according to Apex 


Laboratories' comprehensive LOQ policies and procedures.


Reporting Conventions:


Basis: Results for soil samples are generally reported on a 100% dry weight basis. 


The Result Basis is listed following the units as " dry", " wet", or " " (blank) designation.


" dry" Sample results and Reporting Limits are reported on a dry weight basis. (i.e. "ug/kg dry")


See Percent Solids section for details of dry weight analysis. 


" wet" Sample results and Reporting Limits for this analysis are normally dry weight corrected, but have not been modified in this case.


"     " Results without 'wet' or 'dry' designation are not normally dry weight corrected. These results are considered 'As Received'.


QC Source:


              In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a Lab Control Sample Duplicate (LCS Dup) 


may be analyzed to demonstrate accuracy and precision of the extraction batch.


              Non-Client Batch QC Samples (Duplicates and Matrix Spike/Duplicates) are not included in this report. Please request a Full QC report if this 


data is required.


Miscellaneous Notes:


" --- " QC results are not applicable. For example, % Recoveries for Blanks and Duplicates, % RPD for Blanks, Blank Spikes and Matrix Spikes, etc.


" *** " Used to indicate a possible discrepancy with the Sample and Sample Duplicate results when the %RPD is not available.  In this case, 


               either the Sample or the Sample Duplicate has a reportable result for this analyte, while the other is Non Detect (ND).


Blanks:


Standard practice is to evaluate the results from Blank QC Samples down to a level equal to ½ the Reporting Limit (RL).


-For Blank hits falling between ½ the RL and the RL (J flagged hits), the associated sample and QC data will receive a ‘B-02’ qualifier.


-For Blank hits above the RL, the associated sample and QC data will receive a ‘B’ qualifier, per Apex Laboratories' Blank Policy. 


 For further details, please request a copy of this document.


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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Coffin Butte/AU18.1148.00


A8H0221 - 08 24 18 1450


REPORTING NOTES AND CONVENTIONS (Cont.):


Blanks (Cont.):


Sample results flagged with a 'B' or 'B-02' qualifier are potentially biased high if the blank results are less than ten times the level found in


               the blank for inorganic analyses, or less than five times the level found in the blank for organic analyses. 


‘B’ and ‘B-02’ qualifications are only applied to sample results detected above the Reporting Level.


Preparation Notes:


  Mixed Matrix Samples:


Water Samples:


Water samples containing significant amounts of sediment are decanted or separated prior to extraction, and only the water portion analyzed, 


unless otherwise directed by the client.


Soil and Sediment Samples:


Soil and Sediment samples containing significant amounts of water are decanted prior to extraction, and only the solid portion analyzed, unless 


otherwise directed by the client.


Sampling and Preservation Notes:


Certain regulatory programs, such as National Pollutant Discharge Elimination System (NPDES), require that activities such as sample filtration 


(for dissolved metals, orthophosphate, hexavalent chromium, etc.) and testing of short hold analytes (pH, Dissolved Oxygen, etc.) be performed in 


the field (on-site) within a short time window. In addition, sample matrix spikes are required for some analyses, and sufficient volume must be 


provided, and billable site specific QC requested, if this is required. All regulatory permits should be reviewed to ensure that these requirements are 


being met. 


Data users should be aware of which regulations pertain to the samples they submit for testing. If related sample collection activities are not 


approved for a particular regulatory program, results should be considered estimates. Apex Laboratories will qualify these analytes according to the 


most stringent requirements, however results for samples that are for non-regulatory purposes may be acceptable.


Samples that have been filtered and preserved at Apex Laboratories per client request are listed in the preparation section of the report with the date 


and time of filtration listed.


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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LABORATORY ACCREDITATION INFORMATION 


TNI Certification ID: OR100062  (Primary Accreditation)   -   EPA ID:  OR01039


All methods and analytes reported from work performed at Apex Laboratories are included on Apex Laboratories ' ORELAP 


Scope of Certification, with the exception of any analyte(s) listed below:  


Apex Laboratories


TNI_IDTNI_IDAnalysis AnalyteMatrix Accreditation


All reported analytes are included in Apex Laboratories' current ORELAP scope.


Subcontracted data falls outside of Apex Laboratories' Scope of Accreditation. 


Please see the Subcontract Laboratory report for full details, or contact your Project Manager for more information.


Secondary Accreditations


Apex Laboratories also maintains reciprocal accreditation with non-TNI states (Washington DOE), as well as 


other state specific accreditations not listed here.


Subcontract Laboratory Accreditations


Field Testing Parameters


Results for Field Tested data are provded by the client or sampler, and fall outside of Apex Laboratories' Scope of 


Accreditation. 


Lisa Domenighini, Client Services Manager


Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.
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1.0 INTRODUCTION 


This health and safety plan pertains to the field investigation to be carried out at the Coffin 


Butte Landfill (CBL) in Benton County, Oregon, approximately 10 miles north of the city of 


Corvallis. The CBL is owned and operated by Valley Landfills, Inc. (VLI). The work to be 


completed is part of the characterization study of the old military/burn dump that is known to 


exist in the westernmost portion of the site’s landfill zoning boundary. The scope of field work 


for this project includes: three days of logging exploratory boreholes into the waste as well as 


sample collection, transport and shipment. Detailed descriptions of the methodology of these 


work tasks are found in the Scope of Work outlined in the project proposal document (GLA, 


April 24, 2017). 


 


Engineering services will be provided by Geo-Logic Associates (GLA) under the supervision of 


Mr. Aaron Ogorzalek, P.E. Mr. Aaron Ogorzalek (GLA) will serve as the Project Manager, and 


John Hower, PG, CEG will serve as the Project Safety Officer (PSO). Drilling services will be 


provided by Holocene Drilling, Inc., based in Puyallup, Washington. For every work task, the 


PSO will appoint a Task Safety Officer (TSO), who will be present at the site throughout the 


duration of field operations associated with individual tasks. 


 


This plan is based on existing information regarding the site and upon past experience at other 


solid waste disposal sites. This document describes the specific safety procedures to be utilized 


for all GLA personnel involved in the investigation. This plan also represents the minimum 


standards for Health & Safety compliance for project workers but does not substitute for each 


project subcontractor having his/her own project safety plan. Whenever the subcontractor's 


Health & Safety Plan is in conflict with this plan, the more stringent (conservative) requirement 


will be followed. 


 


This plan presents a general approach to avoid or mitigate anticipated hazards at the site. Site 


conditions may vary throughout the duration of the project, however, and as actual site 


conditions change, parts of the plan may be upgraded or downgraded as conditions warrant.  


All changes in the health and safety measures specified must be approved by the PSO. Such 


changes will be conveyed in a timely and clear manner to all affected employees. 


 


All workers, visitors and regulatory personnel are expected to be familiar with, and comply with 


all aspects of this plan. Any individuals who fail to comply with the protection levels or other 


provisions of the plan will be excluded from all active work areas (exclusion zones), as deemed 


appropriate by the TSO. Any visitors and regulatory personnel wishing to have access to the 


active work areas must, prior to entry, provide written documentation of compliance with the 


training and medical monitoring requirements of the plan. 


 


All protective equipment necessary for on-site workers will be provided by their respective 


companies. Landfill employees and employees of regulatory agencies visiting the site are 







Health and Safety Plan – Burn Dump Exploration, Phase 2 


Coffin Butte Landfill 


 


 


 


 


Project No. AU17.1136.00 2 


June 2017 


expected to provide their own protective equipment, which equals or exceeds the protection 


required by this plan. 


 


The information presented in this plan will be reviewed with employees during the site specific 


training and a copy of this plan will be maintained at the work site and will be available at all 


times. 


 


2.0 SITE DESCRIPTION 


The CBL is an active solid waste landfill which is owned and operated by Valley Landfills, Inc. 


under Oregon Department of Environmental Quality (ODEQ) Solid Waste Permit No. 306. The 


site is located at 28972 Coffin Butte Road, Corvallis, Oregon. The permitted landfill site 


encompasses approximately 184 acres, of which approximately 42 acres have received final 


closure. The landfill is divided into 6 major cells, and subcells are designed based on waste 


filling demands and fill planning. The active landfill currently places waste in Cell 5A, and 


construction of Cell 5B is underway for the 2017 construction season.   


 


The former military landfill/burn dump encompasses an approximate 17-acre area that resides 


at the far western portion of future Cell 6 (see Figure 1). Landfill operations began in the 1940’s 


by the Army as part of disposal operations for Camp Adair. A former rock quarry on the 


southwestern portion of the site was used for the initial disposal area, and an open burn dump 


was reportedly operated by the Army in the 1940’s (URS, 1995). Wastes were received in this 


area until 1975 when VLI purchased the Coffin Butte site. The military landfill/burn dump was 


officially capped and closed in 1977 with an all soil cover (ODEQ, 1995). There is limited 


information on the types of materials deposited in the former military landfill/burn dump. It is 


assumed that typical military base-generated waste (i.e., domestic refuse, waste ordnance, 


metals, and waste oils) were deposited (URS, 1995).  


 


In 2016, GLA performed a preliminary characterization study of the burn dump area, which 


consisted of test pitting, waste sampling, laboratory testing, and geophysical seismic surveying. 


The 2016 study concluded that the upper 10 to 15 ft of the existing waste in the burn dump 


area consists of municipal solid waste, that the waste thickness is up to 50 feet thick (based on 


the geophysical seismic survey results), and that additional work needs to be conducted to 


define the limits and classify the remaining waste materials between those that were reached 


in the surface test pits and the underlying subgrade. 


 


3.0 PERSONNEL RESPONSIBILITIES 


The key personnel for the monitoring of the various tasks and monitoring activities will include 


the Project Manager, site supervisor, PSO, and TSO's. The various project assignments are 


discussed below: 


 


Site Supervisor:   Mr. Ian Macnab (Valley Landfills, Inc.) 
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    Tel. (541) 745-5792, Ext. 17 / Cell: (541) 230-4022 


 


The VLI Site Supervisor is responsible for assuring that the health and safety plan is 


implemented in conformance with known site conditions and with VLI policies and procedures. 


 


GLA Project Manager: Aaron Ogorzalek (Geo-Logic Associates) 


  Tel. (541) 678-5733 / Cell: (262) 751-9042 


 


The GLA project manager is responsible for overall implementation of the field investigation 


and the health and safety plan. The GLA Project Manger reports directly to the Site Supervisor. 


 


GLA Project 


Safety Officer:   John Hower (Geo-Logic Associates) 


    Tel. (909) 626-2282 / Cell: (858) 864-2584 


 


The PSO is responsible for direct implementation of the health and safety plan. All changes to 


the health and safety plan must be approved and implemented by the PSO. For every work task 


the PSO will appoint a Task Safety Officer (TSO). 


 


GLA Task Safety Officer: Gabriel Iltis (Geo-Logic Associates) 


    Tel. (303) 232-3310 / Cell: (541) 231-9580 


 


The TSO is responsible for implementation of the safety plan in the field. The TSO will be 


present at the site throughout the duration of field operations associated to that task. 


 


4.0 HAZARD ASSESSMENT 


GLA will be responsible for staking, logging, and sampling of exploratory borings.  Work will 


occur at the Coffin Butte old military landfill/burn dump, which is a historical waste disposal 


site. Based on past experience with similar burn dumps and historical waste disposal site, the 


presence of heavy metals and heavy organic compounds is anticipated. Waste dumps 


associated with military facilities may also contain radioactive debris and unexploded ordnance 


(UXO).  As with any solid waste disposal site, organic gases may be present. A summary of the 


known and anticipated hazards is provided in the following table. 


 
Activity Physical Hazard Chemical/Biological Hazard 


Borehole Drilling, 


Logging, and 


Sampling 


• Inclement/cold weather 


• Hot weather 


• Slips/trips/uneven terrain  


• Dust exposure 


• Broken glass/sharp objects 


• Heavy Equipment 


• Entrapment 


• UXO 


• Heavy metals 


• Organic vapors/gases 


• Radioactive debris 


• PCBs and dioxins 


• Wildlife 


• Medical Wastes 
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4.1 Cold Stress 


Site investigation work is expected to occur in June 2017. Spring and summer months in the site 


vicinity bring the potential for daily changes in weather, with temperatures commonly ranging 


from 40 to 90 degrees Fahrenheit.  As a result, GLA employees are expected to be exposed to 


cold working conditions that may lead to cold stress, particularly in the morning hours of work 


days. 


 


Four factors contribute to cold stress: cold temperatures, high or cold wind, dampness, and 


cold water.  A cold environment forces the body to work harder to maintain its temperature.  


Cold air, water, and snow all draw heat from the body.  Wind chill is the combination of air 


temperature and wind speed.  For example, when the air temperature is 40°F, and the wind 


speed is 35 mph, your exposed skin receives conditions equivalent to the air temperature being 


11° F. 


 


Anyone working in a cold environment may be at risk for cold stress.  However, older people 


may be at more risk than younger adults, since older people are not able to generate heat as 


quickly.  Certain medications may prevent the body from generating heat normally.  These 


include anti-depressants, sedatives, tranquilizers and some heart medications.  


 


When in a cold environment, most of your body's energy is used to keep your internal 


temperature warm.  Over time, your body will begin to shift blood flow from your extremities 


(hands, feet, arms, and legs) and outer skin to the core (chest and abdomen). This allows 


exposed skin and the extremities to cool rapidly and increases the risk of frostbite and 


hypothermia. Combine this with cold water, and trench foot may also be a problem. 


 


4.1.1 Types of Cold Stresses 


Hypothermia - Hypothermia means "low heat" and is a potentially serious health condition. 


This occurs when body heat is lost from being in a cold environment faster than it can be 


replaced. When the body temperature drops below the normal 98.6° F to around 95° F, the 


onset of symptoms normally begins. The person begins to shiver and stomp feet in order to 


generate heat. As the body temperature continues to fall, slurred speech, lack of coordination 


and memory loss develop and the person will stop shivering. Once the body temperature falls 


to around 85° F, the person may become unconscious, and at 78°, the person could die. 


Signs and symptoms: 


 Mild hypothermia (98 - 90° F): Shivering, lack of coordination, stumbling, fumbling hands, 


slurred speech, memory loss, pale, cold skin. 


  


 Moderate hypothermia (90 - 86° F): Shivering stops, unable to walk or stand, confused and 


irrational. 







Health and Safety Plan – Burn Dump Exploration, Phase 2 


Coffin Butte Landfill 


 


 


 


 


Project No. AU17.1136.00 5 


June 2017 


  


 Severe hypothermia (86 - 78° F): Severe muscle stiffness, very sleepy or unconscious, ice 


cold skin, death. 


  


What to do:  


(Proper treatment depends on the severity of the hypothermia.) 


 


Mild hypothermia: Move to warm area, stay active, remove wet clothes and replace with 


dry clothes or blankets, cover head, drink warm (not hot) sugary drink.  


  


Moderate hypothermia: All of the above, plus: 


Call 911 for an ambulance, cover all extremities completely, place very warm objects, such 


as hot packs or water bottles on the victim's head, neck, chest and groin.  


  


Severe hypothermia: Call 911 for an ambulance, treat the victim very gently, 


do not attempt to re-warm - the victim should receive treatment in a hospital. 


 


Frostbite - Frostbite occurs when the skin actually freezes and loses water. In severe cases, 


amputation of the frostbitten area may be required. While frostbite usually occurs when the 


temperatures are 30° F or lower, wind chill factors can allow frostbite to occur in above freezing 


temperatures. Frostbite typically affects the extremities, particularly the feet and hands.  


 


Signs and symptoms 


Cold, tingling, stinging or aching feeling in the frostbitten area, followed by numbness. 


Skin color turns red, then purple, then white or very pale skin, cold to the touch. 


Blisters in severe cases.  


  


What to do: 


Call 911, do not rub the area, wrap in soft cloth. 


If help is delayed, immerse in warm, not hot, water. 


 


Trench Foot - Trench foot or immersion foot is caused by having feet immersed in cold water 


for long periods of time.  It is similar to frostbite, but considered less severe. 


 


Signs and symptoms:  


Tingling, itching or burning sensation, blisters.  


 


What to do:  


Soak feet in warm water, then wrap with dry cloth bandages. Drink a warm, sugary drink.  
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4.1.2 Mitigating Cold Stress 


Planning for work in cold weather is the most important defense.  Wearing appropriate clothing 


and being aware of how your body is reacting to the cold are important to preventing cold 


stress.  Avoiding alcohol, certain medications and smoking can also help to minimize the risk. 


 


Clothing - Wearing the right clothing is the most important way to avoid cold stress.  The type 


of fabric also makes a difference.  Cotton loses its insulation value when it becomes wet. Wool, 


on the other hand, retains its insulation even when wet.  The following are recommendations 


for working in cold environments: 


 


Wear at least three layers of clothing:  


• An outer layer to break the wind and allow some ventilation (like Gortex® or nylon).  


• A middle layer of down or wool to absorb sweat and provide insulation even when wet.  


• An inner layer of cotton or synthetic weave to allow ventilation. 


 


In addition: 


• Wear a hat. Up to 40% of body heat can be lost when the head is left exposed.  


• Wear insulated boots or other footwear.  


• Keep a change of dry clothing available in case work clothes become wet.  


• Do not wear tight clothing.  Loose clothing allows better ventilation.  


 


Work Practices -  


  


 Drinking: Drink plenty of liquids, avoiding caffeine and alcohol.  It is easy to become 


dehydrated in cold weather.  


 Work Schedule: If possible, heavy work should be scheduled during the warmer parts of the 


day.  Take breaks out of the cold.  


 Buddy System: Try to work in pairs to keep an eye on each other and watch for signs of cold 


stress 


 


Engineering Controls -Some engineering controls are available to reduce the risk of cold stress: 


Radiant heaters may be used to warm workers 


Shield work areas from drafts or wind 


Use insulating material on equipment handles when temperatures drop below 30° F.  


 


Training - Employees and supervisors need to be trained to be able to detect early signs of cold 


stress. Work partners and supervisors should watch for signs of cold stress and allow workers to 


interrupt their work if they are extremely uncomfortable. Supervisors should also ensure that 


work schedules allow appropriate rest periods and ensure liquids are available. They should use 


appropriate engineering controls, personal protective equipment and work practices to reduce 


the risk of cold stress. 
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4.2  Heat Illness / Heat Stress 


Heat illness and/or heat stress may result from the use of personal protective equipment, over-


exertion, high ambient temperatures, or a combination of all three.  All workers will be advised 


of the symptoms of heat illness and heat stress, and will adhere to a strict buddy system, such 


that workers can observe each other for these symptoms.  


4.2.1 Heat Illness Signs and Symptoms 


The symptoms of heat stress include: 


 


• Fatigue,  


• Irritability,  


• Anxiety,  


• Decreased concentration and dexterity,  


• Impaired movement,  


• Shallow breathing,  


• Pulse rate above 110 beats for minute,  


• Oral temperature above 99ºF.   


 


Heat related effects include: 


 


• Rashes,  


• Cramps,  


• Exhaustion (accompanied by shallow breathing; pale, cool, moist skin; profuse 


sweating; dizziness; and lassitude),  


• Stroke (accompanied by red, hot, dry skin; no perspiration; nausea; dizziness and 


confusion; strong, rapid pulse; and coma). 


 


4.2.2 Heat Illness Prevention 


GLA, as a company, has adopted the California OSHA Heat Illness Prevention Standard in 8CCR 


Section 3395. These procedures have been created to assist the employer in crafting their 


heat illness prevention procedures, and to reduce the risk of work related heat illnesses 


among their employees.  Although part of California OSHA law, GLA has adopted these 


procedures for all projects, even those outside of California. These procedures provide the 


minimal steps applicable to most outdoor work settings and are essential to reducing the 


incidence of heat related illnesses.  In working environments with a higher risk for heat illness 


(e.g., during a heat wave, or other severe working or environmental conditions), GLA will 


exercise greater caution and additional protective measures beyond what is listed in this 


document, as needed to protect their employees. 


 


The elements reflected within this section of the Health and Safety Plan are those contained 
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in 8CCR Section 3395 and consist of the following: 


 


• Provision of Water 


• Access to Shade and Rest 


• Written Procedures 


• Training 


 


4.2.2.1 Provision of Water 


Water is a key preventive measure to minimize the risk of heat related illnesses.  Employees 


shall have access to potable drinking water provided by GLA.  Where the supply of water is not 


plumbed or otherwise continuously supplied, water shall be provided in sufficient quantity at 


the beginning of the work shift to provide one quart per employee per hour for drinking for the 


entire shift. Employers may begin the shift with smaller quantities of water if they have 


effective procedures for replenishment during the shift as needed to allow employees to drink 


one quart or more per hour. GLA encourages its employees to drink water frequently 


throughout the day.   


 


The following water supply procedures shall be adhered to by all GLA employees participating 


in this project: 


 


• Field employees will check their daily water supply at the daily tailgate safety meeting.  


If an employee’s water supply is less than 2 quarts at the start of the day, water will be 


exchanged among field employees or will be purchased from local vendors before 


commencing field work, so that each employee has a minimum of 2 quarts of water at 


the start of the day. 


• At the tailgate safety meeting, the field employees will determine their work areas and 


identify the nearest water vendor to that area.  If no water vendor is nearby, the 


employee shall purchase or otherwise obtain a full day supply of water before 


commencing field work. 


• The PSO will routinely remind field employees of the importance of maintaining their 


drinking water supply. 


• GLA will provide field employees with funding to purchase bottled water as needed 


throughout the project. 


• The PSO will routinely remind field employees to keep water in their field vehicles at all 


times during the project. 


• The PSO will periodically remind field employees to check their water supply, and to 


replenish it whenever an individual’s supply is less than two quarts. 


 


To encourage frequent drinking of potable water, the following steps will be taken: 
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• The PSO will periodically contact the field employees to discuss water consumption. 


• The PSO will periodically contact the field employees to remind them to take breaks. 


• Water consumption will be discussed at tailgate safety meetings. 


• GLA will provide sufficient funding or will rapidly reimburse its employees for water 


purchases. 


 


4.2.2.2 Access To Shade 


Access to rest and shade or other cooling measures are important preventive steps to minimize 


the risk of heat related illnesses. 


8CCR Section 3395(d) indicates that employees suffering from heat illness or believing a 


preventative recovery period is needed, shall be provided access to an area with shade that is 


either open to the air or provided with ventilation or cooling for a period of no less than five 


minutes. Such access to shade shall be permitted at all times.  Except for employers in the 


agriculture industry, cooling measures other than shade (e.g., use of misting machines) may be 


provided in lieu of shade if the employer can demonstrate that these measures are at least as 


effective as shade in allowing employees to cool. 


 


To ensure access to shade at all time, the following steps will be taken:  


• During field operations, employees are encouraged to use their personal vehicles to 


provide shade and air conditioning to maintain a personal comfort level. 


• If necessary, employees can utilize the VLI office building on Coffin Butte Road for sun 


shelter and air conditioning. 


• In periods of extreme heat and sun exposure, employees are encouraged to limit their 


field time and exertion. 


 


4.2.2.3 Rest Periods 


To ensure that employees have access to a preventative recovery period, the following steps 


will be taken: 


 


• The PSO will be aware of daily weather conditions within the project work area, and will 


advise site workers of standard work-break procedures, and whether or not additional 


breaks are warranted. 


• Tailgate safety meetings will discuss weather and work conditions. 


• Employees will be instructed to take a minimum 15-minute break for every two hours of 


work.  Employees are encouraged to park their vehicles near live shade trees or use the 


vehicle ventilation system to achieve a comfortable temperature. 
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• While driving between work locations, employees will be encouraged to use their vehicle 


air conditioning or ventilation systems to create a comfortable recovery temperature. 


 


4.2.2.4 Written Procedures 


Written procedures help reduce the risk of heat related illnesses, and ensure that emergency 


assistance is provided without delay.  8CCR Section 3395(e)(3) states that GLA’s procedures 


required by subsections (e)(1)(B), (G), (H), and (I) shall be in writing and shall be made 


available to employees and to representatives of Cal/OSHA upon request.  These include: 


 


(B) Procedures for complying with the requirements of this standard, 


(G) Procedures for responding to symptoms of possible heat illness, including how 


emergency medical services will be provided should they become necessary, 


(H) Procedures for contacting emergency medical services, and if necessary, for transporting 


employees to a point where they can be reached by an emergency medical service 


provider; 


(I) Procedures for ensuring that, in the event of emergency, clear and precise directions to 


the work site can and will be provided as needed to emergency responders. 


 


To reduce the risk of heat-related illness (HI) and respond to possible symptoms of HI, the 


following steps will be taken: 


 


• All employees will be trained prior to working outdoors. 


• Working hours will be modified to work during the cooler hours of the day, when 


possible. 


• When a modified or shorter work-shift is not possible, more water and rest breaks will be 


provided. 


• The PSO will routinely check in with all employees, and each field employee 


will stay alert to the presence of heat related symptoms. 


• Each field employee will carry cell phones or other means of communication, to 


ensure that emergency services can be called, and check that these are functional at 


the worksite prior to each shift. 


• Every morning, workers will be reminded about address and directions to the 


worksite and emergency procedures. 


 


To ensure that emergency medical services are provided without delay, the following steps 


will be taken: 
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• Field employees shall maintain visual, radio, or cell phone contact at all times, and shall 


periodically check on each other throughout each working day. 


• The PSO shall be aware of the properties that the field employees are working on at all 


times. 


• All field employees need to be aware of their location with respect to the nearest main 


streets. 


• All field employees shall carry cellular telephone phones, and will be instructed to call 


911 when symptoms of HI are present. 


• After calling 911, the field employee shall contact his or her PSO to inform him of the 


emergency. 


• The PSO shall follow up with local emergency services and other field employees to relay 


work information. 


 


4.2.2.5 Training 


Training is critical to help reduce the risk of heat related illnesses and to assist with obtaining 


emergency assistance without delay.  As outlined in 8CCR Section 3395(e)(1), training in the 


following topics shall be provided to all supervisory and non-supervisory employees: 


(A) The environmental and personal risk factors for heat illness; 


(B) The employer’s procedures for complying with the requirements of this standard; 


(C) The importance of frequent consumption of small quantities of water, up to 4 cups per 


hour, when the work environment is hot and employees are likely to be sweating more 


than usual in the performance of their duties; 


(D) The importance of acclimatization; 


(E) The different types of heat illness and the common signs and symptoms of heat illness; 


(F) The importance to employees of immediately reporting to the employer, directly or 


through the employee’s supervisor, symptoms or signs of heat illness in themselves, or in 


co-workers; 


(G) The employer’s procedures for responding to symptoms of possible heat illness, including 


how emergency medical services will be provided should they become necessary; 


(H) The employer’s procedures for contacting emergency medical services, and if necessary, 


for transporting employees to a point where they can be reached by an emergency 


medical service provider; 


(I) The employer’s procedures for ensuring that, in the event of an emergency, clear and 


precise directions to the work site can and will be provided as needed to emergency 


responders. 
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Note:  8CCR Section 3203(a)(3) requires that communication for employees shall be in a form 


readily understandable by all affected employees. 


Supervisor training: Prior to assignment to supervision of employees working in the heat, 


training on the following topics shall be provided: 


(A) The information required to be provided in A through I, above. 


(B) The procedures the supervisor is to follow to implement the applicable provisions in this 


section. 


(C) The procedures the supervisor is to follow when an employee exhibits symptoms 


consistent with possible heat illness, including emergency response procedures. 


 


To ensure employees are trained, the following steps will be taken: 


 


• All employees will receive heat illness prevention training prior to working outdoors, 


especially all newly-hired employees or employees who are new to the project. 


• On hot days, and during a heat wave, the PSO will hold short tailgate meetings to review 


this important information with all workers. 


• All newly hired workers will be assigned a buddy or experienced coworker to ensure 


that they understood the training and follow the company procedures. 


• The PSO will be trained prior to being assigned to supervise outdoor workers. 


• Primary and secondary employers will ensure that all employee’s (including temporary) 


working outdoors are trained in heat illness prevention. 


 


To ensure the PSO is provided training, the following steps will be taken:  


 


• The PSO will be required to review and sign this plan to acknowledge that they 


understand its contents. 


• PSOs will receive  first-aid training by the American Red Cross or other accredited 


organization. 


The PSO will brief the field employees on the contents of this document and the HI plans and 


outline the procedure to follow to minimize the risk of HI. 


 


4.3 Physical Hazards 


In addition to hazards resulting from inclement weather and cold stress, other physical hazards 


exist at the site. The Coffin Butte old military landfill/burn dump includes areas with very steep 


terrain that is covered with moderate to dense vegetation that can hide depressions and 


uneven terrain.  Slips, trips, and falls are the most common physical hazards, and can be caused 
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by steep slopes, uneven or slippery terrain.  Additionally, portions of the site may have waste 


exposed at the ground surface, and as a result, sharp objects such as glass and metal debris 


may be present in the work area. Since the area is known to be an old military dump site, 


military munitions/unexploded ordnance (UXO) are a potential physical hazard (see Section 7.5 


and Appendix B for safety guidelines and procedures).    


 


The following summarizes anticipated physical hazards and the control measures established to 


minimize employee risks. 


 


Physical Hazard Exposure Potential Control Measures 
Slips/trips/uneven and 


steep terrain 


 


Borehole exploration & 


sampling  


• Look Ahead. 


• Wear proper footwear. 


• Do not run in the work area. 


 


Dust exposure 


  


 


Borehole exploration & 


sampling  


• Work upwind of Operations. 


• Pre-wet work area. 


• Dust suppression. 


• Wear coveralls, gloves, and APR when working 


in the exclusion zone or when other engineering 


and administrative controls are not effective. 


Heavy Equipment 


 


Borehole exploration & 


sampling  


• Maintain visual contact with operator. 


• Do not enter the “kill zone” of the equipment. 


• Maintain the same work position to the extent 


possible. 


• Wear safety vest to increase visibility. 


• Wear hard hat and steel-toed boots to minimize 


impact injuries.  


Noise 


 


Borehole exploration & 


sampling  


• Increase distance from noise source. 


• Take breaks away from noise source. 


• Wear noise-suppressing ear plugs. 


Unexploded Ordnance 


(UXO) 


Borehole exploration & 


sampling 


• Do not handle waste that has the appearance of 


UXO. 


• Drill slowly and watch for suspicious looking 


objects.  


• If observed, leave in place and notify site and 


appropriate authorities (Follow the 3Rs: 


RECOGNIZE, RETREAT, REPORT).  


 


Vehicular Traffic Borehole exploration & 


sampling 


• Watch for and yield to truck traffic related to 


nearby quarry operations. 


Sharp objects 


 


Borehole exploration & 


sampling 


• Look ahead. 


• Don appropriate gloves/PPE if objects must be 


handled. 


 


4.4 Biological Hazards 


Potentially dangerous animals, including rattlesnakes, spiders, ticks, bees, wasps, and 


scorpions, may inhabit the site. The risk of encountering these hazards may be especially high 
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when working in areas of heavy brush or, in the case of spiders, working in dark, quiet spaces.  


When working in heavy brush areas, workers shall wear heavy boots and pants to protect 


against snake bites. During and after each working day, each person should check him/herself 


for ticks. Ticks which have not embedded themselves should be promptly brushed off. Ticks 


which have embedded themselves into the skin should be removed by a medical doctor. Any 


person who is stung or bitten by a potentially dangerous animal should be immediately taken to 


the local hospital (see Appendix A). 


 


Medical wastes also pose a potential hazard to workers.  Syringes may be present at the work 


area, and pose a puncture/blood born pathogen hazard.  Although nitrile gloves will be worn by 


each worker during sampling to provide effective protection against contamination, these 


gloves do not provide much resistance to cuts, tears, or punctures.  Care should be taken when 


handling any material in the work area so as to prevent breakage of the skin and possible 


infection.  Any employee that sustains an injury that breaks the skin should seek immediate 


medical attention. 


 


4.5 Chemical Hazards 


Contact with chemical hazards at the work site is possible during all activities.  Wastes at the 


Coffin Butte old military landfill/burn dump have potential to contain concentrations of heavy 


metals and organic compounds that exceed hazardous waste levels.  Methane and other 


organic gases may also be present in and adjacent to the landfilled wastes. 


 


The following summarizes anticipated chemical hazards and the control measures established 


to minimize employee risks. 


 


Chemical Hazards Exposure Potential Control Measures 
Heavy metals 


Dioxins and PCBs 


 


 


Borehole exploration & 


sampling 


• Minimize debris disturbance. 


• Dust suppression. 


• Work upwind of waste drilling operations. 


• Don APR and appropriate PPE if engineering 


and administrative measures are not 


effective at suppressing dust. 


• If necessary to handle, don chemical 


resistant coveralls and gloves.  


• If splashed with organic chemical, notify PSO 


and seek medical attention immediately. 


Organic Gases 


 


Borehole exploration & 


sampling 


• Monitor the breathing zone around 


boreholes with CGI for methane, hydrogen 


sulfide, and carbon monoxide. 


• If the CGI detects between 4% and 15% of 


the LEL, the field staff will contact the PSO 


and continue with caution. 


• If the CGI detects between 16% and 20% of 


the LEL, work may continue with extreme 


caution, only under the direct supervision of 
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the PSO. 


• If the CGI detects more than 20% of the LEL, 


all work operations must cease and 


employees must withdraw in an upwind 


direction.  


Radioactive Wastes Borehole exploration & 


sampling 


• Minimize exposure time.  Increase distance 


between workers and radioactive materials.  


Add shielding to block radioactivity. 


• Measure background radioactivity daily. 


• Monitor borehole cuttings using Ludlum 


with sodium iodide probe. 


• If borehole cuttings show radioactivity 


greater than 10 times background, the 


materials should be backfilled in the 


borehole immediately and cover with 


sufficient clean soil until radioactivity levels 


are consistent with background levels. 


• Document location of radioactive debris and 


radiation levels. 


 


 


5.0 SITE AND WORK AREA PROCEDURES 


5.1 Site and Work Area Security 


Areas available for public access are not included in the site's work zones except when 


operations and activities, which may pose a potential hazard or risk, are being performed in or 


near these areas. In these instances, adequate barricading of the work area with traffic cones 


and flagging must be performed to warn the public of the associated hazards of these activities 


and to preclude their access. Areas requiring personal protective equipment should be clearly 


marked. 


 


All personnel should be aware of unauthorized persons in their work areas, including persons 


without proper personal protective equipment or training. Visitors should be required to sign in 


at the main office building. Should any unauthorized personnel gain access to the work area 


within the barricaded zones, all work operations will cease until that person is removed from 


the area. A team member should be available to prevent any unauthorized entry into the work 


area, and all personnel should report concerns to the PSO or TSO immediately. 


 


5.2 Work Zones 


The work being conducted at the Coffin Butte old military landfill/burn dump involves drilling 


and sampling of solid waste and potential burn ash. The field team will establish an exclusion 


zone around the work area and a support zone, which will extend at least 50 feet upwind of the 


exclusion zone and should be clean and free of contaminated materials.  The work zones will be 


defined for each borehole, or for each general area of field activity, as deemed appropriate by 


the TSO.  Only those who comply with this health and safety plan may enter the work zones. 
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5.3 Buddy System 


Each worker will have a co-worker with whom visual, radio, or cellular telephone contact will be 


maintained throughout the day. The co-worker may be an affiliate of another company, such as 


the drilling subcontractor. Field employees shall maintain visual contact to the extent possible.  


When work requires that field employees do not have visual contact, field employees shall 


develop a daily protocol for periodic check-ins by cellular telephone or physical meetings. The 


buddy system will ensure against an employee becoming affected by illness or injury without 


the awareness of this condition by a co-worker. It will also enable co-workers to observe the 


integrity of their personal protective equipment. 


 


6.0 SAFETY AND PERSONNEL PROTECTION  


6.1 Training 


All employees assigned to the field project shall have the approved training required by OSHA 


for working with potentially hazardous waste. The training requirements are described in the 


Hazardous Waste Operations and Emergency Response Standard (HAZWOPER). General 


training is required for employees that are potentially exposed to hazardous substances, health 


hazards, or safety hazards, or are engaged in hazardous waste operations that could expose 


them to hazardous substances, health hazards, or safety hazards.   


 


6.1.1 Personnel Training 


A minimum of 40 hours of off-site classroom training and one day of supervised work 


activities will be required for all workers who enter the work zone.  


 


The PSO and designated TSO's will be responsible for providing health and safety hazard 


awareness and personal protective equipment training specific to this site for all field 


personnel, prior to each day's commencement of work. This training shall include a brief 


overview of the health and safety plan and will specifically address the following: 


 


• Basic operational safety, emphasizing the hazards expected on site 


• Use of personal protective equipment 


• Work practices by which the employee can minimize risks from potential hazards. 


• Site controls, including areas of contamination to avoid, and access and egress from 


the site 


• Use of controls (dust suppression) and equipment on site 


• Medical surveillance, including the recognition of signs indicating overexposure to 


hazards, heat stress, and cold exposure 


• Personnel and equipment decontamination facilities and procedures 


• Prohibited site activities 


• Emergency response 
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6.1.2 Visitor training 


Work area visitors must remain outside of the work at all times. Site visitors will not be 


required to receive health and safety training; however, they will be escorted at all 


times by a VLI employee or a representative of GLA. 


 


6.2  Levels of Protection 


The levels of personal protection to be used by field personnel will conform to the levels 


defined by the EPA in the Standard Operating Safety Guides (November, 1992). Personal 


protective equipment shall be used by field personnel to reduce employee exposure hazards, 


and provide an additional measure of safety beyond that provided by engineering or other 


controls. Protective equipment selection is based on the results of preliminary site inspections, 


and historical data of contaminants known to exist at the site. The major hazard that personnel 


may be exposed to during the field work is inhalation of airborne contaminants in the form of 


dust emanating from contaminated soils generated by drilling work.  


 


Work shall be conducted in modified EPA Level D PPE. Respirator use is anticipated only if 


observable dust is generated by drilling activities, indicating that airborne particulate 


concentrations may exceed nuisance dust PELs.  When visible dust is generated, respirators will 


be donned, and all work will cease until adequate dust control has mitigated this occurrence. 


 


6.3 Personal Protective Equipment 


Personal protective equipment required for field personnel during the field investigation 


include: 


 


• Hard hat 


• High visibility vest 


• Leather steel-toe and steel-shank work boots 


• Safety glasses 


• Hearing protection 


• Gloves  


• Tyvek® suit or other disposable chemical protective coveralls 


• Air purifying respirator with HEPA cartridges 


 


6.4 Air Monitoring 


Air monitoring will be conducted by the TSO, and will consist of periodic monitoring of the 


breathing zone around boreholes using a Combustible Gas Indicator.  Additionally, the TSO will 


set up perimeter dust monitors to record fugitive dust crossing site boundaries.   
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6.5 Radiation Monitoring 


Background gamma radiation is typically measured between 20 and 50 microRoentgens per 


hour (mR/hr), though local construction materials and geological conditions may result in 


background radiation of 100 mR/hr or more.  It is important to establish the background 


radioactivity of a site prior to conducting radiation surveys for potential anomalies. 


 


Radiation monitoring will be conducted using a Ludlum meter with a sodium iodide probe 


capable of detecting gamma radiation. Monitoring will be performed throughout the day by the 


TSO.  At the start of each day the TSO will measure and document background radiation by 


placing the Ludlum instrument probe on native soils and observing the readings for 


approximately five minutes.  The TSO will document the background measurement in a field 


notebook.  The TSO will periodically scan the borehole cuttings and the surface of the borehole 


to detect radiation anomalies.  If an anomaly is identified with a radiation reading of greater 


than 10 times the background level, drilling will stop, the materials will be backfilled in the 


borehole and covered with clean soils.  Backfilling shall be conducted as quickly as possible to 


minimize exposure time.  Once backfilled, the TSO shall measure radiation over the filled 


borehole to ensure that radiation levels are consistent with background.  Additional soils shall 


be added on the borehole backfill until background radiation levels are reached. 


 


If radiation readings are greater than 500 times background or more than 2 milliRoentgens per 


hour (mR/hour), then operations must cease immediately, and GLA employees must leave the 


site immediately.  


 


6.6 Medical Monitoring 


Medical monitoring shall be provided to all site workers, and will include pre-project 


monitoring, annual monitoring, and post-employment monitoring to meet Federal, State and 


local code requirements.   


In addition, if an employee is injured or develops illness during the course of this project, or 


who is exposed to concentrations of chemical above the PEL, that employee will receive 


additional medical monitoring as soon as possible following the exposure or emergency or 


following development of signs or symptoms.  Additional medical monitoring may be required 


by the attending physician.  


All costs for employee medical monitoring will be born by GLA. 


 


6.7 Safe Work Practices and Personnel Protection Methods 


Work activities associated with drilling and sampling may involve some potential physical 


and/or chemical risks to field personnel. Personal protective equipment will be required to 


safely perform the various work activities. Field personnel will be required to wear the personal 


protective equipment described in Section 6.3 at all times during the field investigation. 
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The following sections address the potential risks to be aware of, and the safe work practices to 


be followed, which will minimize the potential for personnel to be exposed to hazardous 


situations. The potential hazards will be mitigated by implementing the following safe work 


practices: 


 


• Appropriate personal protective equipment will be worn at all times. 


• Underground utility lines or other buried hazards will be clearly marked and known 


prior to beginning work. 


• All heavy equipment will be in good working order, well-maintained, and equipped 


with back-up alarms. 


• Adequate dust control will be maintained at all times. 


6.7.1 Protection from Adverse Weather 


Sudden inclement weather can encroach on unprepared field personnel. Field personnel 


shall carry appropriate clothing for changeable weather. In severe weather conditions 


(e.g., high wind or electrical storms) work will cease and field personnel will leave the 


area (as secured as is possible) and find shelter until the weather abates and it is safe to 


continue working. 


6.7.2 Eye Protection 


Field personnel will use eye protection when in the exclusion and contamination 


reduction zones. This consists of wearing safety glasses with side shields designed to 


protect the eyes from physical impact, liquid splashes, or solids. A field first aid kit and a 


portable eye wash kit shall be available. The TSO shall post in an accessible support 


vehicle containing a portable telephone, emergency telephone numbers and a map 


showing the route to the nearest emergency facility. In the event of an eye injury, the 


victim shall be examined by a physician as soon as possible after the appropriate first aid 


is administered. 


6.7.3 Dermal Protection 


Dermal exposure to chemical and physical agents may occur via direct or indirect 


contact with solids, liquids or vapors. Field personnel will use gloves when handling site 


materials and/or equipment that pose risk of direct exposure to chemical or physical 


agents. Examples of indirect contact include skin exposures to contaminated dusts or 


the transfer of contamination from other surfaces, such as tools or outer clothing, to the 


skin. Decontamination of surfaces will be employed to reduce the possibility or amount 


of dermal contact with contaminated materials.   


 


6.7.4 Dust Control 


Dust control activities in situations where wind picks up surface soil, or drilling 


generates dust, will consist of the use of water sprinkling devices within the exclusion 
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zones and/or contamination reduction zones, should field personnel be present during 


these periods. In addition, drilling will be conducted so as to minimize the generation of 


dust, by drilling at a reasonable rate, or misting the cuttings as they rise to the surface.  


If all measures do not eliminate dust in the work area, work will cease until conditions 


become more favorable. 


6.7.5 Hearing Protection 


Some field activities or site activities may expose field personnel to excessive noise 


levels. These activities consist primarily of temporary operations, such as excavating or 


nearby construction work. Routine site activities do not expose personnel to sound 


levels above the OSHA limits (equal to or exceeding an 8-hour time-weighted average 


sound level of 85 decibels). 


 


Noise control measures will include source and path control, as well as receiver control.  


The main method of noise control will be the determination of exclusion zones outside 


of which noise levels are below allowable limits. Inside these zones, and during any 


other tasks which the TSO designates as having the potential for excessive noise levels, 


hearing protection will be required. Hearing protection will consist of ear muffs, mar 


inserts, or ear plugs, and will be provided by the consulting or contracted field 


personnel. 


6.7.6 Protection from Heat or Cold Stress 


Temperature extremes may cause health-related problems. Temperatures below 30ºF 


or a combination of rain and temperatures below 55ºF can promote hypothermia, 


requiring warm-up breaks to prevent fatigue and inattention. Temperatures above 70ºF 


require heat stress prevention because some protective clothing promotes heat stress.  


 


 Symptoms associated to heat stress include: 


 


Fatigue, irritability, anxiety, decreased concentration and dexterity, impaired 


movement, shallow breathing, pulse rate above 110 beats per minute and oral 


temperature above 99ºF. Heat related effects include rashes, cramps, exhaustion 


(accompanied by shallow breathing; pale, cool, moist skin; profuse sweating; 


dizziness; and lassitude), and stroke (accompanied by red, hot, dry skin; no 


perspiration; nausea; dizziness and confusion; strong, rapid pulse; and coma). 


 


Drinking water and electrolyte drinks such as Gatorade will be provided for site workers 


by their companies, to be consumed only after decontamination and outside of the 


exclusion zones. All workers will be encouraged to take breaks, as needed, to prevent 


heat stress. Mandatory work/rest regimens may be implemented by the TSO, as 


necessary, in light of site conditions. Pulse measurements and the individual employee's 


subjective need for rest will supplement this schedule. 
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 Symptoms associated to cold exposure include: 


 


• Frost nip or incipient frostbite: characterized by sudden blanching or whitening of 


the skin 


• Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, 


but tissue beneath is resilient 


• Deep frostbite: tissues are cold, pale, and solid; extremely serious injury 


 


Systemic hypothermia is caused by exposure to freezing or rapidly dropping 


temperature.  Its symptoms are usually exhibited in five stages: 1) shivering; 2) apathy, 


listlessness, sleepiness, and (sometimes) rapid cooling of the body to less than 95ºF; 3) 


unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 4) freezing of the 


extremities, and finally, 5) death. 


 


Mandatory work/rest regimens may be implemented by the TSO, as necessary, in light 


of site conditions. Pulse measurements and the individual employee's subjective need 


for warmth will supplement this schedule. 


 


6.7.7 Safe Work Practice for Manual Lifting 


Manual lifting and shoveling will be performed in conformance with the following 


manual lifting rules: 


 


• Determine the size of the object(s) to be lifted. 


• Request help if needed (use team work).  Do not lift objects over 50 pounds in 


weight without assistance. 


• Place feet close to the object to be lifted, 10-12 inches apart for good balance. 


• Bend knees to the degree that is comfortable, and secure a good hand hold. Using 


both legs and the back muscles, lift the load straight up in a smooth even motion.  


Push with the legs, keeping the load close to the body. 


• Lift the object(s) into carrying position, making no turning or twisting motions until 


the lift is completed. 


• Turn the body with changes of foot position after looking aver the path of travel 


making sure that it is clear. 


 


6.7.8 General Safe Work Practices 


The following procedures shall be followed at all times: 
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• Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the 


probability of hand to mouth transfer and ingestion of material is prohibited in any 


area where the possibility of contamination of any kind exists 


• Hands must be thoroughly washed upon leaving a contaminated or suspected 


contaminated area before eating or drinking 


• Thorough washing of the entire body should be accomplished whenever 


decontamination procedures for outer garments are in effect; the washing should 


occur as soon as possible after the final wearing of protective garments each day 


• Legible and precautionary labels shall be prominently affixed to containers of raw 


materials, intermediates, products, mixtures, scrap, waste, debris, and 


contaminated clothing   


• Contaminated protective equipment shall not be removed from the regulated area 


until it has been cleaned or properly packaged and labeled 


• Removal of materials from protective clothing or equipment by blowing, shaking, or 


any other means which may disperse materials into the air is prohibited 


• As appropriate, equipment on-site shall be bonded and grounded, spark-proof, and 


explosion resistant 


• Personnel on site should be cautioned to inform each other of subjective symptoms 


of chemical exposure such as headache, dizziness, nausea and irritation of the 


respiratory tract, eyes or skin 


• Work areas for support, contamination reduction, and exclusion will be established 


as appropriate for the specific field activities and as allowed by site conditions. 


• Any skin contact with contaminated or potentially contaminated surface and/or 


materials shall be avoided 


• Personal protective equipment shall be worn on site at all times, unless specifically 


approved by the TSO or PSO 


• Ambient temperature and humidity may be monitored at the discretion of the PSO 


or TSO, and necessary engineering and procedural controls to reduce temperature-


related stress will be implemented if needed 


6.8 Decontamination Procedures 


Equipment used for drilling in contaminated areas will be brushed off prior to moving to the 


next location, and after the final borehole is completed. Any contaminated material generated 


during the drilling will be deposited in drums that will left on-site for disposal by VLI after 


completion of the exploration.  


 


Personnel will remove and discard any contaminated PPE or sampling equipment (rubber 


gloves, sampling trowels, Tyvek suits, etc.) in a plastic trash bag prior to entering non-


contaminated areas.  Employees must wash their hands with water and soap prior to leaving 


the site and prior to ingesting food and water during lunch periods. 
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If radioactive materials are encountered during the course of the investigation, after PPE is 


removed, workers will be scanned with the Ludlum instrument to ensure that radioactive 


particles have not adhered to clothing. 


 


7.0 PROJECT EMERGENCY RESPONSE PLAN  


The PSO will address those emergency procedures that might be necessary during the course of 


activities undertaken in the field investigation, and the TSO will implement said procedures 


through daily discussions. Such procedures will address the following emergencies: 


 


• First aid and medical treatment 


• Fire 


• Emergency communications 


• Site evacuation procedures and routes 


 


7.1 Emergency Equipment Needs 


The following equipment must be available at each borehole location: 


 


• Portable emergency eyewash with potable water 


• ABC-rated fire extinguisher 


• One standard first aid kit and first aid instruction manual 


 


7.2 General First Aid Procedures 


Medical problems that may occur during the field investigation will need to be handled 


competently and quickly. All field personnel shall be aware of the instructions and information 


given below and must also know the location and contents of the first aid kit available to them. 


 


• Become familiar with the emergency telephone numbers and routes to the nearest 


emergency medical care facilities provided in Appendix A of this health and safety 


plan 


• Seek immediate first aid and/or CPR attention for personnel who are not breathing, 


who are bleeding severely, experiencing intense pain, are in shock or unconscious.  


Also seek immediate professional medical attention for these symptoms. Each 


member of the field personnel team must know how to call for an ambulance and 


supply directions to the site of illness or injury 


• If a person experiences ocular discomfort from chemicals, or dust in the eyes, flush 


them with water for 15 minutes. Any exception to these instructions for specific 


chemical exposures will be supplied in advance by the PSO 


• Do not attempt to remove an object which becomes stuck in the eye. Always seek 


immediate professional medical attention for eye injuries 
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• All burns (chemical or thermal) will be treated by running cold potable water over 


the affected area, followed by medical review 


• Report all injuries to the TSO and PSO 


 


7.3 Fire Response Procedures 


Fires at the work site can be started by natural occurrence, or by unsafe work practices.  A 10 


pound multipurpose ABC-rated fire extinguisher will be available at all times. The procedure for 


using a fire extinguisher is to pull the safety pin, point the extinguisher at the base of the flames 


and discharge the extinguisher by sweeping the flames from a distance of about six feet. The 


extinguisher operator should move in as the flames are being put out. 


 


• Never use water on an electrical fire or a solvent fire. All extinguishers should be of 


the dry chemical variety and labeled "Class A, B, C" 


• Keep engine fuels and all other flammable or explosive materials well away from any 


sources of ignitions, including sparks 


 


The TSO will notify the fire department immediately of the location of any fires which occur 


(even if extinguished) in order to minimize the fire risk to the surrounding neighborhoods. If a 


large fire should develop, all personnel will leave the area or site immediately and move to a 


secure position upwind of the fire, as designated by the TSO. 


 


7.4 Emergency Communications 


All emergencies will be immediately communicated to the PSO. At least one portable telephone 


will be available for emergency use at all times during this project. Important emergency 


telephone numbers are listed in Appendix A of this Site Health and Safety Plan.  


 


7.5  Munitions/Unexploded Ordnance (UXO) 


All suspect munitions or UXO encountered on the jobsite shall be treated as extremely 


dangerous. Identification guidelines are included in Appendix B. If encountered, follow the 3R’s: 


RECOGNIZE, RETREAT, REPORT and take the following actions: 


 


• RECOGNIZE: Do not touch, disturb or move the item (munitions can become very 


unstable over time). They can detonate with movement or sometimes due to ground 


vibration. Munitions come in all shapes, sizes, and color but exposure to weather 


and time can alter or remove these markings. 


• RETREAT: Mark the general location of the UXO hazard with tape, colored cloth, or 


colored ribbon. If available, attach the marker to a branch, structure or other 


existing object so that it is about 3ft (0.9m) off the ground and visible from all 


approaches. Place the marker no closer than the point where you first recognized 


the UXO hazard and do not drive stakes into the ground or otherwise disturb the 


surface. 
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• Leave by the same route you entered the area if possible. Clear site of all workers 


and secure from unauthorized entry. 


• Do not transmit on any radio frequencies. Do not talk on a cell phone near 


suspected UXO. Signals transmitted from items such as cell phones, short-wave 


radios, single side-band radios or other communications and navigation devices may 


detonate UXO. 


• Note the location where suspect munitions is found, the direction, any landmarks or 


other features that would aid others in locating the munitions. 


• REPORT: Once area has been evacuated, notification shall be made immediately. 


Provide as much information as possible, including location, approximate size, 


shape, color, and any other distinguishing features such as nomenclature or writing, 


fins, etc. 


o Anytime suspected UXO is encountered, immediately call the local emergency 


response authority (e.g., local police, or 911).  


 


7.6  Explosion Response Procedures 


An explosion requires the immediate termination of work activities and evacuation from the 


area or site. The cause of the explosion shall be determined, and prevented from reoccurring, 


before activities will be permitted to resume. The PSO will be informed immediately if an 


explosion occurs. 


 


7.7 Suspension of Operations 


Operations may be suspended for several reasons. The following criteria will be used to 


determine under which conditions operations must be ceased: 


 


• A fire at, or within 100 yards of the work site 


• An explosion on site 


• UXO materials are discovered in the work area 


• Radioactive materials are found with gamma radiation greater than 2mR/hr 


• High winds or an electrical storm in the vicinity 


• A major earthquake 


• A severe illness or injury to personnel at the work site 


• Reduction of project personnel for any reason to an unsafe number for drilling and 


sampling activities 


• Temporary inability to notify the PSO or TSO of unsafe working conditions 


 


All other criteria under which operations must cease, which are related to site-specific 


emergencies or conditions, will be discussed by the TSO in project safety meetings. 
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8.0 CLOSURE  


GLA cannot guarantee the health or safety of any person entering this site. Due to the 


potentially hazardous nature of this site, and the activities occurring thereon, it is not possible 


to discover, evaluate, and provide protection for all possible hazards which may be 


encountered. Strict adherence to the health and safety guidelines set forth herein will reduce, 


but not eliminate, the potential for injury at this site. The health and safety guidelines in this 


plan were prepared specifically for this site and project, and should not be used on any other 


site without prior research and evaluation by trained health and safety specialists. 
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9.0 APPROVALS 


The undersigned personnel certify that this health and safety plan will be utilized for the 


protection of the health and safety of workers during the field investigation of the Coffin Butte 


old military landfill/burn dump. 


 


 


 


 


 


_____________________________   ____6/12/2017      _ 


John Hower, PG, CEG     Date 


Project Safety Officer 


 


 


 


 


 


 


_____________________________   ____6/12/2017      _ 


Aaron Ogorzalek, PE     Date 


Project Manager 


 


 


The undersigned personnel have reviewed and approved this health and safety plan on behalf 


of VLI. 


 


 


 


_____________________________   ______________ 


Ian Macnab Date 


Environmental Manager 
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The undersigned field personnel have read and been briefed about the contents of this health 


and safety plan, and intend to comply with its provisions: 


 


 


 


Signature   Name     Date 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 


 


____________________ __________________________ __________________ 
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Appendix A 


Emergency Contact Numbers and Locations 
 


Hospital  


Good Samaritan Regional Medical Center 


Address: 3600 NW Samaritan Dr 


Corvallis, OR 97330 


Telephone: (541) 768-5111 – or – 911 


 
From the work area: 


Head east on Coffin Butte Rd (0.7 mi) 


Turn right onto OR-99W/Pacific Hwy W (7.3 mi) 


Turn right onto NW Elks Dr (275 ft) 


Turn right onto NW Samaritan Dr (0.5 mi) 
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Fire Departments  


Corvallis Fire Department 


Telephone: (541) 766-6900 


 


Adair RFPD Station 1401 


Telephone: (541) 745-7212 


 


 


Munitions/Unexploded Ordnance (UXO) 


Call 911, or 


US Army Technical Center for Explosives Safety 


Telephone: (918) 420-8919 
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Appendix B 


Department of Defense Explosives Safety Guide  


(Construction Industry) 
 







Construction   
  Industry


3Rs Explosives Safety Guide


R
R
R


ecognize
etreat
eport







1


Munitions are designed to injure, maim 
or kill people, or to destroy equipment or 
structures. Consider any encounter with 
a known or suspected munition as an 
extremely dangerous situation.


During construction work (e.g. clearing 
vegetation, grubbing, grading, or excavation), munitions may be encountered. 
This is particularly true for areas known to have once been used by the military 
for munitions-related activities (e.g., live-fire training and testing, and munitions 
demilitarization). 


Military munitions operating buildings (e.g., munitions production and 
demilitarization facilities) and any installed equipment may contain explosives 
residue in high enough concetrations to present an explosive hazard. Building 
features (e.g., floors, walls, drains, internal and external piping, and ventilation 
systems), in which explosives residues could accumulate and present an explosive 
hazard, are of particular concern.  Industrial equipment, particularly equipment 
with internal cavities, from facilities used in munitions production or demilitarization 
operations (e.g., cast loading, milling, or steam-out) that generated explosive 
residues (e.g., dust or vapors) is also of concern.


After both world wars and recently with force 
realignment and modernization efforts, the 
Department of Defense (DoD) closed a number 
of military installations and training areas, and 
returned other lands previously used for military-
related activities to public use. Because of the 
live-fire training and testing required to maintain 
this force, millions of acres in the United States 


are known or suspected to contain military munitions in the form of unexploded 
ordnance (UXO), or discarded military munitions (DMM). In some cases, munitions 
constituents (e.g., TNT)  may also exist in high enough concentrations to present 
an explosive (detonation) hazard. Although DoD routinely made an effort to remove 
any explosive hazards present before releasing land from its control, some may 
remain. These explosive hazards may be found on the surface or in the subsurface.


The UnITed STaTeS  
haS alwayS 
maInTaIned a hIghly 
TraIned and ready 
forCe To proTeCT ITS 
naTIonal InTereSTS. 
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wIll yoU Know whaT To do If yoU enCoUnTer a mUnITIon?


Areas at which DoD conducted munitions-related activities include, but are 
not limited to operational and former ranges, and areas used for munitions 
demilitarization. The types of explosive hazards present may differ between areas. 
As an example, a former impact area may contain UXO, while a former maneuver 
area may only contain DMM.


Munitions can also be found in areas 
where combat operations once occurred. 
Even cannon balls found on Civil War 
battlefields present a potential explosive 
hazard. However, for a variety of reasons 
(unauthorized disposals, discarded 
souvenirs) munitions may be encountered 
almost anywhere.


Prior to working in areas with a history of military use, even areas where DoD 
has completed an environmental response to remove any hazards detected, it is 
important to familiarize yourself with the site history and potential hazards. This can 
be provided through site-specific safety training. In some cases, safety officials may 
determine that on-site or on-call construction support by UXO-qualified personnel 
is necessary to help ensure the safety of construction workers, particularly during 
ground disturbing or intrusive activities.
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Remember that munitions:


• Come in many shapes and sizes.
 o They could look like a:


 - Pointed pipe
 - Soda can
 - Baseball
 - Car muffler


 o They may:
 - Look new or old
 - Be found alone or in clusters


• Should be considered extremely 
dangerous regardless of size or age 


• Munitions often become more 
dangerous with age, not safer


Munitions may be:


• Found almost anywhere


• Clearly visible on the surface


• Buried at depths of inches to many feet


• Partially or completely hidden by dirt  
or vegetation 


• Found under paved areas (roads, 
parking lots) or building slabs


• Underwater, in lakes, streams, or the ocean


• Exposed by natural phenomena (e.g., tides)


• Easy or difficult to recognize


While munitions are most likely to be encountered 
during construction in areas where DoD conducted 
munitions-related activities, they may be 
encountered anywhere. To protect yourself and 
your co-workers, know whether munitions-related 
activities ever occurred at your work site, and learn 
to follow the 3Rs: Recognize, Retreat, Report.


R
R
R


ecognize
etreat
eport


mUnITIonS are deSIgned To Be dangeroUS
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Recognizing that you may have encountered a munition is one of the most 
important steps in reducing the potential risk of injury or death.  Because munitions 
pose a potential explosive hazard, they should never be touched, moved or 
disturbed (handled).


wIll yoU do The rIghT ThIng when The TIme ComeS?


In 1993, a construction worker digging a trench unearthed what looked like large 
bullets. He recognized the potential danger, stopped digging and notified his 
supervisor. Local authorities were called. As a result of this worker’s actions, nearly 
150 high explosive tank shells were recovered from a former WWI training area.


Remember, whether complete or in 
pieces, any munition or suspect munition 
encountered  should be considered 
extremely dangerous. Do the right thing! 
immediately stop all operations in the 
area; do not touch, move or disturb it, and 
notify your supervisor or local authorities.


If you encounter or suspect you may have encountered a munition, do not touch, 
move or disturb it.  Instead, carefully retreat from the area by retracing your steps.


• Immediately stop all construction activities in the area, warning others of the 
potential danger.


• Do not approach the munition or a suspect munition. (Some fuzes are sensitive to 
changes in temperature, movement or pressure.)


• Move away from the area and keep others away from it! 


Unfortunately, munitions are often popular, but potentially deadly souvenirs. Taking 
a munition for a keepsake presents an immediate and real danger to you. Bringing 
one home endangers your family, your friends, and your community. Don’t be 
tempted.


R
R
R
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If you encounter or suspect you have encountered 
a munition, do not touch, move or disturb it. Instead, 
immediately stop construction activities and move 
away from the area and report what you saw.


Protect yourself, your co-workers, and the public 
by immediately reporting any munitions or suspect 
munitions encountered to your foreman, site 
supervisor, or by calling 911.


Provide as much information as possible about what you saw and where you saw 
it. This will help the police and explosive ordnance disposal personnel (usually 
referred to as EOD personnel) find, evaluate and address the situation.


If you believe you may have encountered a munition, report the following:


• The area where you encountered it.


• A general description of the munition, to include:
 o Its size
 o Its shape
 o Any readily visible markings--do not approach or handle the munition to see 


the markings


R
R
R
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don’t forget


follow the 3rs


• Munitions are dangerous and may not be easily recognizable!


• The history of your work site--know when you are working on a 
former military range or disposal area!


• Never touch, move or disturb a munition!


Recognize 


When you may have encountered a munition.


Retreat 


Do not touch, move or disturb it, but carefully leave the area.


Report 


Immediately notify the police if on land,  
or the U.S. Coast Guard if at sea. 


Emergency contacts: 


• On land: Call 911
• At sea: Use Channel 16 (156.800 MHz)


R
R
R


ecognize
etreat
eport


For additional information call  
U.S. Army Technical Center for Explosives Safety  


at (918) 420-8919 
or see 


the US Army’s UXO Safety Education website 


https://www.denix.osd.mil/uxosafety 


FEBRUARY 2010







return this document to me by COB on 10/25/22, so we can include them in the packet for the
10/27 BCTT meeting.
 
Happy to discuss.
 
Thanks, Sam
 
* All my debts will go to you!
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1.0 INTRODUCTION 

1.1 General 

Geo-Logic Associates (GLA) was retained by Republic Services (Republic) to develop clean 
closure plans and construction documents for the removal of the former burn dump, also 
known as the former Army landfill that is located in the westernmost portion of the site’s 
landfill zoning boundary at the Coffin Butte Landfill (CBL). This report presents a work plan for 
the excavation and relocation of the non-hazardous solid waste in the burn dump area to the 
active landfill at the CBL. This report consists of a discussion of the overall project, site history 
and characteristics, proposed clean closure work, excavation and management plans, 
confirmation sampling plan, health and safety issues, and schedule.  
 

1.2 Project Location 

The CBL is located in Benton County, Oregon, approximately 10 miles north of the city of 
Corvallis. The CBL is owned and operated by Valley Landfills, Inc. (VLI), a subsidiary of Republic. 
The CBL is an active municipal solid waste (MSW) landfill operating under Oregon Department 
of Environmental Quality (ODEQ) Solid Waste Permit No. 306. The site is located at 28972 
Coffin Butte Road, Corvallis, Oregon. The former burn dump encompasses approximately 17.9 
acres in the westernmost portion of the site’s landfill zoning boundary.  
 

1.3 Site and Project Descriptions 

The permitted landfill site encompasses approximately 184 acres, of which approximately 119 
acres have been developed to date and 42 acres have received final closure to date. The active 
landfill is divided into six major cells and subcells that are designed based on waste filling 
demands and fill planning. Cell 5B is the most recently constructed active cell.   
 
The former burn dump encompasses the western portion of future Cell 6, west of the existing 
quarry that is operated by Knife River (see Drawing G02). Based on the grades depicted in the 
most recent Site Development Plan (Thiel Engineering, 2013), the former burn dump area 
would need to be removed as part of the Cell 6 excavation. 
 
The burn dump has been identified to contain non-hazardous waste located below an un-
engineered soil cover. The area is heavily vegetated with grasses and shrubs. The surface 
topography slopes in a southwesterly direction from approximate elevation 280 feet to 420 feet 
above mean sea level (amsl). The burn dump is bordered on the southwest by the site’s landfill 
zoning boundary and a wetland and to northeast by the existing Knife River active rock quarry 
that resides within the footprint of the CBL’s future Cell 6.   
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2.0 EXISTING CONDITIONS 

2.1 Site History 

Landfill operations in the burn dump area began in the 1940s by the Army as part of disposal 
operations for Camp Adair. A former rock quarry excavated into the hillside on the 
southwestern portion of the site was reportedly used for the initial disposal area, and an open 
burn dump was reportedly operated by the Army in the 1940s in this area (URS, 1995). Wastes 
were received in this area until 1975 when VLI purchased the Coffin Butte site. The former 
Army landfill/burn dump was officially capped and closed in 1977 with an all soil cover (ODEQ, 
1995). There is limited information on the types or extents of materials deposited in the former 
Army landfill/burn dump. It has been assumed that typical military base-generated waste (i.e. 
domestic refuse, waste ordnance, metals, and waste oils) were deposited (URS, 1995). The 
approximate boundary of the closure area was reported by URS (1995). However, reliable pre-
landfill topography does not exist, and until recent characterization studies, the thickness and 
volume of the waste have remained largely unknown.  
 

2.2 Site Geology 

The Coffin Butte Landfill area is located on part of the broad alluvial plain that lies between the 
Cascade Mountains and the Coast Range within the central Willamette Valley of northwestern 
Oregon. The lowland areas consist of an alleviated valley plain, with elevations ranging from 
approximately 200 to 300 ft amsl. Irregular bottom lands exist along the streams, which are 5 to 
30 ft below the valley-plain terrace. The upland parts of the area consist of hills and ridges of 
the Coast Range with elevations ranging from 500 to 1500 ft amsl (URS, 1995; Frank, 1974). 
 
The Coffin Butte Landfill is located along the northern end of a prominent Lower Eocene 
volcanic feature. The basalt feature consists of dark greenish-gray aphanitic to porphyritic 
flows, breccia, tuff, and related intrusive rocks with pillow structures and zeolite and calcite 
amygdules. West of this basaltic feature on the westernmost portion of the site lies the Siletz 
River Volcanic Series, including subordinate waterlaid tuffaceous sedimentary rocks known as 
the Kings Valley siltstone (Peck, 1961). Alluvial deposits (clays, silty clays with gravel, or silty 
sands) overlie the volcanics and are present along the lower slope areas of Coffin Butte (URS, 
1995). 

2.3 Site Hydrogeology 

The Coffin Butte Landfill is sited along the southern flank of Coffin Butte. In areas of the site 
that are undeveloped, the upper third of the butte consists of steep grass covered slopes. The 
middle third of the butte consists of exposed bedrock with little vegetation. The lower third of 
the butte consists of gentle, soil-covered slopes. Generally, the steeper slopes of the butte are 
underlain by basalt bedrock and lower, flatter slopes on the flanks of the butte are underlain by 
alluvium that consists of silty clay to clayey silt with variable amounts of thin, interbedded 
sands and silty to sandy gravels that are commonly known as Willamette Silt (Tuppan 
Consultants, 2017). 
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The two principal water-bearing units consist of unconsolidated alluvium and weathered to 
unweathered bedrock volcanics. Groundwater is known to exist in both units at the site, 
however, alluvial deposits are either absent or unsaturated over much of the landfill property. 
In areas of the landfill where both units are present, the units are hydraulically connected. 
Groundwater elevations have been shown to fluctuate seasonally within the existing 
groundwater monitoring network. In 2017 the average site-wide seasonal groundwater 
elevation fluctuation was approximately 3.2 feet (Tuppan Consultants, 2017). 

The direction of groundwater flow is controlled by the topography of Coffin Butte and Poison 
Oak Hill and the intervening lowland areas. Groundwater quality in the Burn Dump area is 
currently monitored using two monitoring wells. Well MW-20 is completed in the alluvial 
aquifer and well MW-21 is completed in bedrock. Both monitoring wells are located to the west 
of, and immediately downgradient from, the Burn Dump area. The estimated horizontal 
velocity of groundwater downgradient of the Burn Dump area is approximately 20 ft/yr for the 
alluvium, and 240 ft/yr for the bedrock aquifer. The estimates for horizontal groundwater 
velocity assume a hydraulic conductivity for the alluvium of 0.22 ft/day, and 2.7 ft/day in the 
bedrock, and an effective porosity of 25 percent for both units. The average hydraulic gradient 
in the vicinity of the Burn Dump area is estimated to be 0.061 ft/ft. During the 2017 monitoring 
events, groundwater elevation in the vicinity of the Burn Dump was reported to range from 
255.92 to 251.45 ft amsl in the alluvium (well MW-20), and from 253.87 to 249.66 ft amsl in the 
bedrock aquifer (well MW-21) (Tuppan Consultants, 2017).  

Historically, VOCs including chlorobenzene, 1,2-dichlorobenzene, and cis-1,2-dichloroethene 
have been detected in compliance well MW-21. However, VOCs were not detected at 
concentrations above maximum contaminant levels (MCLs), and no VOCs have been detected 
in compliance wells MW-20 and MW-21 since 2006 (Tuppan Consultants, 2017). 

2.4 Subsurface Investigations and Characterizations 

A preliminary waste characterization study was performed within the former burn dump area 
during 2016. Because the former burn dump resides within the footprint of the CBL’s future Cell 
6 (Thiel Engineering, 2013), the primary objectives of this study were to characterize the waste 
constituents and extents for use in future landfill planning. The field investigation commenced 
in May 2016 and consisted of geophysical seismic surveys of four transects through the burn 
dump area as wells as excavation and logging of 15 exploratory test pits. In addition, samples of 
waste were collected for analytical testing. The results from this investigation were included in 
the “Waste Characterization Study: Coffin Butte Landfill ‘Burn Dump’ Exploration” dated July 
2016 and prepared by Geo-Logic Associates (GLA, 2016). The results from this study indicated 
the presence of 0 to 5 feet of clean cover soils with an average thickness of 2.3 feet overlying 
waste with the appearance of household trash up to 15 feet below the ground surface. No burn 
ash or hazardous materials were encountered in the test pits. Analytical laboratory testing on 
two waste samples indicated that the waste classifies as non-hazardous. Geophysical (seismic) 
surveying was used to assess the vertical extents of the waste and to develop a three-
dimensional surface of the base of waste. The resulting volume of waste was calculated to be 



Clean Closure Work Plan 
Coffin Butte Landfill – Burn Dump 

 
 

 
 

Project No. AU18.1148.00  4 
October 2018 

about 535,000 cy with another estimated 145,000 cy of contaminated native material beneath 
the waste and an estimated 70,000 cy of usable cover soil overlying the waste.  
 
In 2017, GLA performed a second phase waste characterization study that consisted of nine (9) 
boreholes through the former burn dump waste, extending into the underlying native 
materials. Continuous core samples of the waste were collected and logged, and analytical 
laboratory testing on twelve (12) samples indicated that the waste classifies as non-hazardous 
and may therefore be relocated to the adjacent active municipal solid waste (MSW) landfill. 
Based on the bottom of waste (BOW) encountered in the boreholes, the estimated subgrade 
surface was refined relative to the subgrade surface estimated in 2016, as were the estimated 
volumes of waste in-place, contaminated native material, and existing cover soil that will be 
required for removal. The updated volume estimations were approximately 574,000 cy of 
waste with another estimated 60,000 cy of contaminated native material beneath the waste 
and an estimated 90,000 cy of usable cover soil overlying the waste. 
 

3.0 CLEAN CLOSURE SCHEDULE 

VLI is proposing to complete the clean closure activities in three phases over the course of 3 
years, as follows: 
 

 Phase I (2019) – Starting at the east end of the burn dump area, Phase I would consist 
of excavation and relocation of the waste in the area to the east of the access road that 
bisects the burn dump area (see Drawing G02). Based on the volume estimates 
reported in GLA (2017), the volume of material to be relocated during Phase I is 
estimated to be approximately 94,000 cubic yards (cy) of waste, 4,400 cy of impacted 
soil beneath existing waste, and 14,900 cy of cover material.  

 Phase II (2020) – Phase II would consist of continued excavation and relocation of the 
eastern half of the burn dump area. Based on GLA (2017), the volume of material to be 
relocated during Phase II is estimated to be approximately 257,600 cy of waste, 10,600 
cy of impacted soil beneath existing waste, and 49,300 cy of cover material. 

 Phase III (2021) – Phase III would consist of excavation and relocation of waste located 
in the western half of the burn dump area. Based on GLA (2017), the volume of material 
to be relocated during Phase III is estimated to be approximately 255,100 cy of waste, 
44,500 cy of impacted soil, and 78,800 cy of cover material. 

 
The volumes listed above are estimates only based on the subsurface investigations by GLA 
(2016) and GLA (2017). Actual phase-by-phase quantities are subject to change based on the 
conditions found during construction in conjunction with the clean closure criteria outlined in 
this Work Plan and annual construction budgets.    
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4.0 EXCAVATION AND MATERIAL MANAGEMENT 

This section focuses on the activities associated with waste and soil excavation from the historic 
Burn Dump area. The general purpose of the proposed clean closure is to relocate all waste 
contained within the unlined, historic burn dump area by excavating the area and transferring 
waste to the existing lined active cells of the CBL. 
 
The objective of the proposed historic Burn Dump clean closure is to remove all waste 
materials, contaminated components of the cover system, and geologic materials (soils, rock, 
groundwater) impacted by the waste beneath or surrounding the historic Burn Dump, and to 
relocate the associated materials to an appropriate lined landfill unit so that they no longer 
pose a threat to water quality, human health, or the environment, to create the appropriate 
surface grades for the existing quarry to continue expanding to the west, and for excavation of 
the CBL’s future Cell 6. 
 

4.1 Excavation Plan 

4.1.1 Site Preparation 

Prior to commencing excavation, the Contractor will prepare the site by: 

 Protecting existing structures that are not to be decommissioned (i.e. groundwater 
monitoring wells, stormwater conveyance structures, electrical lines, LFG wells and 
laterals, etc. associated with other phases) 

 Providing site security 

 Establishing temporary construction facilities, staging areas, and temporary haul routes 

 Surveying and delineating the limits of excavation  

4.1.2 Excavation Sequence and Process Plan 

A brief summary of the excavation procedures is provided in this section. The excavation and 
relocation of waste is expected to proceed in three sequential phases spanning 3 years. 
 
The excavation of wastes within the Burn Dump area will generally begin at the eastern end of 
the Burn Dump limits and will proceed in a westward direction. During excavation activities, the 
contractor’s operation is expected to impact the quarry access road near the southern end of 
the Phase I excavation. As such, traffic control will be required to prevent conflicts between 
contractor traffic and quarry traffic. 
 
The excavation will be conducted in vertical tiers that are approximately 15 to 18 ft deep. The 
width of the excavation will vary from approximately 100 to 250 ft wide during Phase I 
excavation, depending which tier is being excavated. During Phase II and Phase III excavation, 
the width of excavation is expected to increase to approximately 450 to 550 ft. It is expected 
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that three to four simultaneous excavation faces (i.e. three to four tiers) may be occurring at 
certain times during the project. 
 
As excavation of Burn Dump wastes reaches the vertical and lateral limits of the proposed 
excavation, field testing will be performed to verify that all waste and impacted soils are 
removed. The Contractor will be required to provide stormwater and erosion control systems 
according to the plans and specifications, and in accordance with the site’s Operations Plan 
(GLA, 2013) and the site’s NPDES Storm Water Discharge Permit.  
 
Drawings C01 to C03 of this Work Plan show the proposed waste relocation excavation for each 
excavation phase, and present the excavation concept. Drawing C05 provides cross sections of 
the waste relocation excavation, and shows the estimated depth of waste.  
 

4.2 Materials Management Plan 

This section focuses on the activities associated with waste and soil excavation from the Burn 
Dump area. Waste relocation of a landfill will be considered complete only when all waste 
materials, contaminated components of the cover system, and impacted geologic materials 
(soils, rock) beneath or surrounding the Unit, and caused by a release from the Unit, are either 
removed or discharged to an appropriate Unit. 
 
Waste excavation activities at the historic Burn Dump will include excavation of existing cover 
soils, refuse (including interim cover), and as appropriate, underlying soils impacted by Burn 
Dump waste. Additional soils may also be excavated at the base of the waste relocation 
excavation to grade it for stormwater management purposes. Based on updated estimates of 
the BOW surface, the proposed excavation may include up to about 610,000 cy of waste, an 
estimated 143,000 cy of cover soil (includes double-handling of cover soils for seasonal closures 
between phases), and 60,000 cy of impacted soil from below the waste. Waste and impacted 
soils will be hauled, placed, and compacted within the lined limits of the active MSW landfill, 
and cover soils will be stockpiled within the lined limits of the active MSW landfill for 
operational use as daily cover. 
 

4.3 Transport and Disposal of Excavated Waste Materials 

Burn Dump materials will be excavated and directly loaded on to large capacity off-highway 
dump trucks. Once loaded on the dump trucks, the wastes will be transported to the active 
landfill for final placement and compaction. To help prevent the release of odor and/or dust 
into the environment during transport of waste materials, the Contractor is to ensure that the 
loaded waste is either appropriately covered or sufficiently moist. It is anticipated that standing 
water may be present in the waste, and if so, the Contractor is to take proper precautions not 
to drip or spread standing water along the haul route or otherwise outside of the active 
landfill’s lined limits.  
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Drawing G02 of this Work Plan presents the proposed waste haul and return routes. Waste 
manifests will not be generated as the excavated materials will not be leaving the Coffin Butte 
facility. However, truck counts will be maintained on a daily basis to help track the quantity of 
material excavated and removed from the Burn Dump area. 
 

4.4 Waste Placement and Compaction 

All re-located wastes shall be placed and compacted in accordance with the site’s Operations 
Plan (GLA, 2013). Waste shall be spread in 18-24 inch lifts and compacted with 4-6 wheel passes 
of a CAT 836 landfill compactor, or equivalent. Compactive effort of the waste is paramount to 
the active landfill’s usable airspace and is subject to monitoring by the Owner, Engineer, or 
construction quality assurance (CQA) consultant.  
 

4.5 Hazardous Wastes 

No hazardous wastes were found during the waste characterization studies (GLA, 2016, 2017). 
However, there is always the potential to encounter hazardous or non-conforming wastes or 
other unanticipated materials during MSW excavation activities, and the detection and 
prevention of hazardous wastes from the Burn Dump area should be performed in accordance 
with the site’s Operations Plan (GLA, 2013).  
 
Trained personnel provided by the Contractor in conjunction with the CQA representative will 
observe the excavation process to identify non-conforming waste materials. These personnel 
will also observe the exposed subgrade soils to identify areas affected by a release from the 
Landfill, if any.   
 
Such items include barrels, batteries, pesticide packaging, paints, and solvent cans. Hazardous 
wastes are defined in the Code of Federal Regulations (CFR) Title 40 Part 261 Subpart C, ORS 
466.005, and OAR 340 Division 101.  Hazardous wastes have the following characteristics: 
 

 Are ignitable, corrosive, reactive, or toxic. 

 Have the potential to cause or significantly contribute to an increase in mortality or 
an increase in serious irreversible or incapacitating reversible illness. 

 Have the potential to pose a substantial present or potential hazard to human 
health or the environment, due to factors including, but not limited to, 
carcinogenicity, acute toxicity, chronic toxicity, bioaccumulative properties, or 
persistence in the environment, when improperly treated, stored, transported, or 
disposed of, or otherwise managed. 

Non-conforming wastes include all other waste material that are not accepted at the identified 
CBL disposal facility, as described in the site’s Operations Plan (GLA, 2013).  
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If hazardous wastes are identified during the course of the work, the Contractor will cease work 
in the affected area, remove personnel from the affected area, and contact the site Safety 
Manager. A licensed hazardous material response contractor will be contacted to contain, 
characterize, load, transport, and dispose of any hazardous waste encountered. 
 
Non-conforming waste will be stored on-site in a designated area following all applicable 
regulatory laws.  Disposal and transportation of non-conforming wastes may require specially 
permitted transporters and facilities. A hauler and disposal facility specially permitted for 
hauling and receiving non-conforming wastes will be engaged to properly transport and dispose 
the waste. 
 
All activities involving hazardous and non-conforming wastes will be performed in accordance 
with the Site-specific Health and Safety Plan and all applicable laws and regulations. 
 

4.6 Daily and Interim Cover 

Daily and interim cover will be required for both the Burn Dump excavation area and the waste 
relocation area, in accordance with the site’s Operations Plan (GLA, 2013). Due to a soil 
deficiency at the site, the CBL has approved alternative daily cover (ADC) materials. The list of 
ADC materials is included in the site’s Operations Plan. The preferred ADC for the Burn Dump 
closure activities consists of synthetic tarps.  
 
Interim cover consisting of 1 foot of soil will be placed over areas of waste that are at final 
grade or that will not receive additional waste for 3 months. This includes exterior waste slopes 
in the waste relocation area and areas of the Burn Dump excavation that will have seasonally 
exposed waste between phases, as denoted in Drawings C01 and C02 of this Work Plan. The 
cover soil that is excavated from the Burn Dump area should be stockpiled at the approximate 
locations shown in Drawings G02, C01, and C02, and subsequently used as interim cover 
material.   
 

4.7 Decontamination of Excavation Equipment 

In the event hazardous wastes are encountered during the waste relocation excavation work, 
decontamination procedures shall be followed for equipment handling of such materials. The 
Contractor will either decontaminate excavation equipment between hazardous waste 
excavation and cover soil/non-hazardous waste moving activities, or use different pieces of 
equipment for such activities. If decontamination is used, at a minimum, it will consist of 
brushing waste or soil off equipment prior to handling clean soils. If decontamination by rinsing 
is used, the Contractor will collect all rinse water and dispose of in accordance with the site’s 
Operations Plan (GLA, 2013). No decontamination rinse water will be released on site. 
Decontamination procedures shall be in compliance with the site’s NPDES Storm Water 
Discharge Permit.  
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5.0 CONFIRMATION OF WASTE EXCAVATION 

5.1 General 

Specific activities will be performed to confirm removal of waste materials and residuals. These 
activities will include: 
 

 Observation and documentation of waste and residuals removal 

 Documentation verifying the final disposition of all waste and residual materials 

 Soil sampling 

 Reporting of waste excavation activities and confirmation sampling 
 
Procedures regarding observation and documentation of waste and residuals removal are 
presented in Section 4. Confirmation sampling procedures, reporting of waste excavation 
activities and sampling results, and non-compliance actions are discussed in the following 
sections. 
 

5.2 Clean Closure Monitoring Procedures 

As waste from each phase of excavation is removed and the excavation reaches the bottom of 
waste and visual signs indicate that all waste and impacted soils have been removed, soils and 
rock at the base of the excavation will be sampled and analyzed to confirm the removal of all 
waste and impacted materials that could pose a threat to water quality, human health, or the 
environment. Confirmation samples will be analyzed at a frequency of one (1) sample per acre 
for comparison to the established cleanup goals and confirmation that all wastes and impacted 
materials have been removed from the excavation area. The list of constituents for 
confirmation sampling is shown in Section 5.4.2 below.  
 

5.3 Determination of Proposed Cleanup Levels 

As described previously, the existing refuse will be removed by excavating down to the bottom 
of waste and impacted soil. The deepest waste and impacted soil excavation elevation is 
estimated to be approximately 358 ft amsl during Phase I excavation, 326 ft amsl during Phase 
II excavation, and 276 ft amsl during Phase III excavation. The waste removal excavation will 
remove all known and observable wastes and impacted soil. The area will ultimately be 
overexcavated to the proposed future Cell 6 base grades and covered with an approved liner 
system as part of the future Cell 6 construction. Removal of the existing wastes and impacted 
soil within the historic Burn Dump area should significantly reduce the potential for future 
impacts to groundwater quality in the vicinity of the historic Burn Dump at the CBL. However, 
because soils from below the excavated Burn Dump will remain exposed for a period of time 
prior to the lining of future Cell 6 modules, an objective of this Work Plan is to develop criteria 
that may be used to reduce the potential for water quality impacts associated with the exposed 
soils resulting from this project. 
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With this in mind, soil cleanup goals were developed based on background levels as described 
in the following sections for the CAM17 metals, and for other chemical groups (VOCs, SVOCs 
including polycyclic aromatic hydrocarbons (PAHs), organochloride pesticides, PCBs and 
nitrates), cleanup goals are based on analytical laboratory reporting limits. 
 

5.3.1 Basis of Criteria 

General clean-up criteria protective of water quality were developed based on soil samples 
collected from the site that are believed to have not been impacted by landfill operations, the 
State of Oregon Regional 95% Upper Prediction Limit Background Concentration levels for the 
South Willamette Valley (DEQ, 2013), and the US EPA Regional Screening Levels for industrial 
soil (USEPA, 2018). 
 
5.3.2 Approach to Developing Criteria 
Residual soil clean-up threshold concentrations for the CBL Burn Dump clean closure project 
were developed based on a tiered approach that included the following: 

 Metals Concentrations:  

Some potential residual waste constituents, particularly metals, occur naturally in soil. The 
cleanup concentrations developed for the Burn Dump project included the following 
assumptions: (i) the concentrations of naturally-occurring constituents that occur in soil 
(e.g. arsenic) are assumed to represent background for the landfill; (ii) background 
concentrations may be estimated based on published or otherwise available information; 
and (iii) if background concentrations are greater than the prescribed and/or calculated 
cleanup concentrations, but are lower than the applicable hazardous waste levels, the 
background concentrations will govern acceptance.  

Samples of basalt at various states of weathering in the vicinity of the CBL were collected 
from the active Knife River quarry that operates on an area of the CBL property that has 
not been used for landfill operations. A total of seven samples were collected for 
background metals concentration testing. The collected samples consisted of weathered, 
moderately weathered, and unweathered basalt rock. The samples were submitted to 
Apex Laboratories in Tigard, Oregon for analysis of 17 metals (antimony, arsenic, barium, 
beryllium, cadmium, cobalt, chromium, copper, lead, manganese, mercury, nickel, 
selenium, silver, thallium, vanadium, and zinc). 
 

Results from the background analytical testing of native basalt specimens was analyzed 
for the concentration corresponding to the 95th percentile for the metals listed previously. 
These values were then compared to the State of Oregon Regional 95% Upper Prediction 
Limit (UPL) Background Concentration levels for the South Willamette Valley (DEQ, 2013). 
Residual contaminant thresholds were assumed to be the greater of the local 95th 
percentile concentration or the UPL95 developed by the State of Oregon. 
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5.3.3 Recommended Threshold Criteria 

Clean-up thresholds judged protective of groundwater quality are summarized in the tables 
discussed below: 

 Federal and state hazardous waste thresholds are summarized in Table 5-1 for the project 
contaminants of concern (COCs). If a sample constituent has a total concentration that is 
20 times the toxicity characteristic leaching procedure (TCLP) concentration, the waste 
extraction test (WET) or TCLP extraction test should be performed. If either of the 
thresholds is exceeded, the soil is hazardous.1 

 CAM metals-contaminated soil thresholds for site COCs are summarized in Table 5-2A.  As 
shown in this table, threshold values for arsenic, cadmium, chromium, cobalt, and 
thallium were increased to reflect background concentrations. The analytical results for 
background metals concentrations are summarized in Table 5-2B, and the complete 
analytical report for the background basalt rock samples are included in Appendix A. 

Thresholds for soils contaminated with constituents that do not have applicable hazardous 
waste criteria but do have water quality objectives (WQOs) are summarized in Table 5-3. 
Threshold concentrations for constituents that do not have WQOs are summarized in Table 5-4. 
The acceptance thresholds for unlined cell disposal are equal to the USEPA preliminary 
remediation goals (PRG) for residential sites. 
 

5.4 Confirmation Sampling and Analysis 

Confirmation sampling and analysis shall be conducted within the Burn Dump clean closure 
area after each phase of waste relocation to document that waste and impacted soils have 
been removed and residual concentrations of COCs do not exceed the clean-up goals proposed 
in Section 5.3.3. The following subsections discuss the minimum confirmation sampling 
requirements. 
 

5.4.1 Sample Collection 

Confirmation sampling of the Burn Dump subgrade materials will be accomplished at a rate of 
one (1) sample per acre at locations selected by the Engineer or CQA personnel. Because the 
landfill covers an area of approximately 19 acres, the total number of confirmation samples 
would be 19. Selection of the sample locations shall be completed using a grid system 
established for the waste relocation area. Sample locations within each grid quadrant shall be 
selected at random by the Engineer or CQA personnel. The contractor shall survey and mark the 
sample location(s). 
 

                                                      
1 Depending on observations or testing, additional hazardous waste testing may be required to 

evaluate other hazardous waste properties such as toxicity, reactivity, ignitability, and corrosivity. 
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Confirmation of waste removal will be considered complete if no confirmation samples have 
concentrations exceeding the proposed clean-up levels discussed in Section 5.3.3. If samples 
have concentrations that exceed the proposed clean-up levels, further excavation will be 
conducted in an area delineated by methods discussed below until all samples are at or below 
the clean-up goals presented in Table 5-2A, Table 5-3, and Table 5-4.  
 
If any confirmation sample result exceeds the clean-up goals, the extent of the affected area to 
be further excavated shall be delineated as follows: 

1. Samples shall be collected from four adjacent nodes of the pre-defined grid system, as 
located by the surveyor (unless previously sampled or residing outside the waste 
excavation area) and shall be analyzed only for the target parameter(s) that 
correspond to the exceeded clean-up goal.  

2. If any of the four step-out samples contain the subject parameter(s) above the clean-
up goal, then additional step-out samples shall be collected and analyzed.  

3. This process shall be repeated until the area containing the subject parameter(s) above 
the clean-up goal has been delineated. The affected area shall be defined to extend to 
half-way between a sample location that yielded a parameter concentration above a 
clean-up goal, and a sample location that yielded a parameter concentration below or 
equal to a clean-up goal.  

4. Once the affected area is delineated through step-out sampling and analysis, the 
affected area shall be over-excavated by at least 1 foot. The previously affected area 
shall be re-sampled at the same locations where the previous confirmation samples 
were obtained, as located by the surveyor. If the results of the “re-confirmation” 
samples collected after the over-excavation are at or below clean-up goals, then the 
remediation for the affected area shall be considered complete. If results of the “re-
confirmation” samples exceed a clean-up goal, the area shall undergo a subsequent 
excavation. When all affected areas have passed confirmation sampling the waste 
removal will be considered complete. 

Between each sample collection with re-useable sampling equipment, rigorous 
decontamination procedures shall be employed to prevent cross contamination of samples.  
 
Each sample shall be packaged in a clean, laboratory supplied glass jar with a screw-on cover. 
The sample containers shall be labeled with the sample identification, sample date and time, 
and the sampler’s initials and placed in an iced cooler for transport under chain-of-custody to a 
certified analytical laboratory. The sample identification shall consist of the coordinates and/or 
grid number where the sample was collected. 
 
As samples are collected, sample information shall be recorded in a field logbook and on a 
chain-of-custody form. The chain-of-custody form shall include the sample identification as 
described previously, the date and time of sampling, quantity and type of containers, and list of 
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analyses to be performed. These documents shall be completed onsite and shall accompany the 
samples through transportation and laboratory analysis. 
 
Once the waste in a specific area has been relocated, the necessary precautions shall be taken 
to protect that area from recontamination during activity in adjacent areas. 
 

5.4.2 Sample Analysis 

All confirmation samples will be analyzed by a certified analytical testing laboratory by the 
following methods for the COCs listed in Tables 5-2A, 5-3, and 5-4: 
 

 CAM 17 metals (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and 
zinc) by EPA Methods 6010B/7471A 

 VOCs including gasoline range organics by EPA Method 8260B/5035 

 SVOCs including PAHs by EPA Method 8270C 

 Organochlorine pesticides by USEPA Method 8081A 

 PCBs by EPA Method 8082 
 

5.4.3 Coordination of Sampling and Results 

The Contractor shall assure that the sampling personnel have safe access to the work for the 
purposes of monitoring, observation, and duplicate sample collection at all times. The 
Contractor shall coordinate with and cooperate with all sampling personnel during all sample 
collection, testing, and certification required by this Work Plan. No additional allowance shall 
be made for delays or work stoppage associated with coordination, sampling, testing or other 
activities.  
 
The Engineer or CQA consultant will be required to supply the Contractor with analytical results 
as soon as they are available for review.  
 

5.5 Reporting 

After clean-closure activities have been completed, the Engineer or CQA consultant will prepare 
a report that documents the waste relocation activities and verifying that waste removal in the 
affected areas has been completed in accordance with this Work Plan, construction drawings, 
and specifications. The report will be prepared by the Engineer or CQA consultant on behalf of 
VLI and include the information described below: 

 Explanation of any variances to the approved Work Plan and design 
drawings/specifications 

 Field notes and observations 

 Quantities of material excavated, disposed, and backfilled 
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 Quantities, types, and final disposition of any hazardous and non-conforming waste 
encountered 

 Confirmation sampling analytical results and interpretation 

 Transportation manifests and landfill receipts, if any 

 As-built drawings showing the final grade 
 
The report will be certified by an Oregon licensed professional civil engineer or certified 
engineering geologist.  
 

6.0 POST-CLOSURE MAINTENANCE AND LAND USE 

The proposed future land use of the Burn Dump waste relocation area will be initially a 
continuation of the existing rock quarry, and subsequently as a lined MSW disposal cell. 
Because the ultimate land use is currently planned as a lined disposal cell, the excavation 
resulting from the waste relocation activities discussed in this Work Plan will not be backfilled 
after waste removal and relocation has been completed. The excavation will be left in place 
until the existing quarry expands into that space.  
  
In the interim period between waste relocation activities and the rock quarry expansion, the 
waste relocation excavation will be left in an open and passive condition. It is important to note 
that the excavation will not be part of the Coffin Butte Landfill stormwater management 
system. Rather, it will be a hydrologically disconnected basin that will accumulate stormwater 
that is generated only by precipitation falling within the excavation. Measures will be 
incorporated into the waste relocation construction activities to control run on into the 
excavation from the Coffin Butte Landfill stormwater system. 
 
Upon completion of excavation activities, the resulting excavation surface will be prepared by: 

 During the intervening time between phased excavations, intermediate cover will be 
placed in accordance with the site’s Operations Plan (GLA, 2013) over remaining Burn 
Dump areas that have been exposed without reaching the final excavation grades (see 
reference Drawings C01 and C02) 

 Constructing berms at the crest of the of the waste relocation excavation slopes to 
prevent run on into the excavation 

 Implementing stormwater best management practices (BMPs) on the active excavation 
surface, on the intermediate cover, on the crest berms, and on the final Phase III 
excavation surface. BMPs may include: 

o Hydroseeding 

o Installing fiber waddles on contour 

o Using soil binders 
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o Using jute or coir matting 

 Sloping the base of the excavation away from the sides of the excavation where remaining 
wastes will be left in place between project phases with an intermediate cover 

 Implementing the Erosion Control Plan shown on Drawing C04 of this Work Plan 

Periodic maintenance of the excavation will consist of regular visual observation of the 
intermediate cover, the excavation side slopes, the berms at the crest of the excavation, and 
the base of the excavation.  
 
The intermediate cover and excavation slopes will be visually observed to evaluate whether the 
installed BMPs are working as intended and have not sustained damage. If damage to a BMP is 
noted or it is found that a BMP is inadequate, the BMP’s condition will be improved, the BMP 
will be replaced, or additional BMPs will be installed to help improve the condition. If erosion of 
the intermediate cover or excavation side slops is observed, the eroded area will be repaired 
and additional or improved BMPs will be installed to help prevent future erosion in the area. If 
areas of vegetation are observed to have died, reseeding will occur by an appropriate method. 
 
The berms at the crest of the waste relocation excavation will be periodically visually observed 
for signs of erosion and/or overtopping. If overtopping, or evidence of overtopping, is observed, 
either the flow causing the overtopping will be diverted or the height of the berm will be 
increased using compacted soil, or both. If erosion is observed, the berm will be repaired using 
clean compacted backfill and BMPs will be installed to help prevent further and future erosion 
in the area. 
 

7.0 CONTRACTOR SUBMITTALS 

Contractor submittals will be required to be submitted prior to the start of work as required by 
the specifications portion of the contract documents for the project. The specifications will 
require that these submittals be submitted and approved by VLI prior to the start of work at the 
site.  
 

7.1 Health and Safety Plan 

The health and safety of site construction personnel, landfill and quarry personnel, and all other 
personnel on site is paramount. 

Each contractor and subcontractor onsite will be responsible for the health and safety of their 
own employees, and for protecting VLI staff and others from hazards during construction. A 
Health and Safety Plan (HASP) will be developed by each contractor and subcontractor that 
identifies, at a minimum, the following topics: 

 Project personnel and responsibilities 

 Description of activities to be performed 
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 Hazard communication (e.g. initial briefing, daily tailgate meeting) 

 Personal protective equipment 

 Air monitoring 

 Site control measures 

 Training requirements 

 Medical surveillance requirements 

 Unexploded Ordnance (UXO) procedures 

 Contingency procedures (e.g. injury, illness, spill) 

 Documentation 
 
The air monitoring portion of the plan will address the protection of site construction workers, 
VLI employees, and others during clean closure activities. At a minimum, the air monitoring 
plan will provide the following information: constituents of potential concern, action levels, air 
monitoring locations and frequency, and equipment. Methane has not been detected during 
recent monitoring in the Burn Dump area. To be protective, the Contractor will be required to 
monitor for landfill gases (methane lower explosive limit (LEL), oxygen, carbon dioxide, and 
hydrogen sulfide) and fugitive dust at the downwind edge of the excavation periodically 
throughout each day that excavation activities are conducted. If action levels are exceeded, 
then the Contractor will be required to increase institutional or engineering controls for the 
suppression of dust and/or landfill gasses. An example HASP for the work is included in 
Appendix B. 
 

7.2 Excavation Management Plan 

The Contractor shall be required to submit a detailed Excavation Management Plan (EMP) 
before excavation activities begin. This plan will present the design of shoring, bracing, sloping, 
benching, or other provisions to be made for worker protection from the hazard of caving 
ground during the excavation of any trench or excavations 4 ft or more in depth, if required. If 
the EMP varies from shoring system industry standards, the excavation safety plan shall be 
required to bear the signature of a civil engineer registered in the State of Oregon. The EMP will 
also address securing the excavation areas from unauthorized entry by the public, waste 
haulers, or others not specifically associated with the excavation activities.  
 

7.3 Traffic Control Plan 

Construction activities will use active haul roads at the CBL to transport waste for relocation to 
active cells at the site for disposal. Therefore, appropriate measures shall be implemented to 
manage potential traffic concerns. The Contractor will be required to submit a detailed Traffic 
Control Plan that, at a minimum, provides: 
 

 Types of construction vehicles that will be on-site 
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 Construction traffic pathways on-site and the haul routes from each phase of excavation 
to the designated disposal area(s) 

 Estimated number, frequency, and distances of vehicle trips 

 Traffic signage, controls, and mitigation measures to be implemented 

 Measures that will be taken to minimize potential impacts to the CBL’s active disposal 
operations and the quarry operations 

Drawing G02 presents the general traffic routing considerations that should be incorporated 
into the Contractor’s Traffic Control Plan.  
 

7.4 Environmental Monitoring and Dust Control Plan 

The Contractor shall prepare an Environmental Monitoring and Dust Control Plan describing all 
fugitive dust control and air monitoring measures to be implemented before, during, and after 
all work activity. The requirements for environmental monitoring and dust control should be 
consistent with applicable Oregon Administrative Rule (OAR) regulations and the site’s Title V 
Operating Permit (No. 02-9502-TV-01), which requires that “the permittee must not allow or 
permit any materials to be handled, transported or stored; or a building, its appurtenances, or a 
road to be used, constructed, altered, repaired, or demolished; or any equipment to be 
operated, without taking reasonable precautions to prevent particulate matter from becoming 
airborn.” Visible emissions requirements for the facility include not exceeding an opacity of 20 
percent (EPA Method 9) for a period or periods aggregating more than 3 minutes in any one 
hour, and not allowing emission of particulate matter in excess of 0.1 grain per standard cubic 
foot.  
 
The BMPs for dust mitigation discussed in the report should include, at a minimum: 

 Site and haul road watering 

 Use of dust palliatives or other soil stabilizers 

 Use of wind barriers 

 Use of tarps or load wetting 

The purpose of air monitoring shall be to verify that the working environment remains safe for 
workers and the public, and to verify that nuisance conditions do not develop.  
 

7.5 Leachate and Stormwater Management Plan 

The Contractor shall submit a Construction Stormwater Management Plan (CSMP) prior to the 
start of waste relocation activities that complies with the project documents and the site’s 
NPDES Storm Water Discharge Permit. The proposed construction activities will be subject to 
the requirements of the existing permit for the CBL, and thus a Construction Stormwater 
Pollution, Prevention, and Control Plan (SWPPP) is not required. The CSMP will be required to 



Clean Closure Work Plan 
Coffin Butte Landfill – Burn Dump 

 
 

 
 

Project No. AU18.1148.00  18 
October 2018 

include provisions for preventing the creation of leachate by stormwater contact with wastes. 
BMPs necessary to prevent, or minimize, the generation of leachate shall be thoroughly 
explained in the CSMP, including a detailed description for handling any leachate that may be 
generated during construction activities.  
 

8.0 LIMITATIONS  

The data, analyses, results, and recommendations presented in this report pertain only to the 
Coffin Butte Landfill site in Corvallis, Oregon and assume that the subsurface conditions do not 
deviate substantially from those reported. If any variations or conditions are encountered that 
are materially inconsistent with those used in this report, or if the proposed development 
differs from that anticipated herein, GLA should be notified so that supplemental evaluations 
can be provided.  
 
This report has not been prepared for use by parties or projects other than those named above.  
It may not contain sufficient information for other parties or other purposes. This document 
conforms to generally accepted geoenvironmental practice and makes no other warranties, 
either expressed or implied, as to the professional advice or data included. 
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ANALYTE
TCLP

(mg/L)

Aldrin NS

Antimony and/or Antimony Compounds NS

Arsenic and/or Arsenic Compounds 5.0

Barium and/or Barium Compounds (Excluding Barite and Barium Sulfate) 100

Benzene 0.50

Beryllium and/or Beryllium Compounds NS

Cadmium and/or Cadmium Compounds 1.0

Carbon Tetrachloride 0.50

Chlordane 0.030

Chlorobenzene 100

Chloroform 6.0

Chromium and/or Chromium III Compounds (See Note 5) 5.0

Chromium (VI) Compounds NS

Cobalt and/or Cobalt Compounds NS

Copper and/or Copper Compounds NS

Cresol (Total) 200

Cresol, m- 200

Cresol, o- 200

Cresol, p- 200

DDT, DDE, DDD NS

Dichloroethane, 1,2- 0.50

Dichlorobenzene, 1,4- 7.5

Dichloroethylene, 1,1- 0.70

Dichlorophenoxy Acetic Acid, 2,4- (2,4-D) 10

Dieldrin NS

Dinitrotoluene, 2,4- 0.13

Endrin 0.020

Fluoride Salts NS

Heptachlor and Heptachlor Epoxide 0.008

Hexachlorobenzene 0.13

Hexachlorobutadiene 0.50

Hexachloroethane 3.0

Kepone NS

Lead and/or Lead Compounds (See Note 6) 5.0

Lead Compounds (Organic) NS

Lindane 0.40

Mercury and/or Mercury Compounds 0.20

Methoxychlor 10

Methyl Ethyl Ketone (2-Butanone) 200

Mirex NS

Molybdenum and/or Molybdenum Compounds (Exluding Molybdenum Disulfide) NS

Nickel and/or Nickel Compounds NS

Nitrobenzene 2.0

Pentachlorophenol 100

Polychlorinated Biphenyls (PCBs) NS

Pyridine 5.0

Table 5-1

SUMMARY OF TCLP HAZARDOUS WASTE CRITERIA

CBL Waste Relocation Project

Benton County, Oregon
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ANALYTE
TCLP

(mg/L)

Table 5-1

SUMMARY OF TCLP HAZARDOUS WASTE CRITERIA

CBL Waste Relocation Project

Benton County, Oregon

Selenium and/or Selenium Compounds 1.0

Silver 5.0

Dioxin (2,3,7,8-TCDD) NS

Tetrachloroethylene 0.70

Thallium and/or Thallium Compounds NS

Toxaphene 0.50

Silvex (2,4,5-TP) 1.0

Trichloroethylene 0.50

Trichlorophenol, 2,4,5- 400

Trichlorophenol, 2,4,6- 2.0

Trichlorophenoxypropionic acid, -2,4,5 NS

Vanadium and/or Vanadium Compounds NS

Vinyl Chloride 0.20

Zinc and/or Zinc Compounds NS

NOTES:

1.     TCLP - Toxicity Characteristic Leachate Procedure.  Wastes with extract concentrations determined 

using the TCLP that exceed these values are hazardous.

2.     Note that this table does not address all aspects of whether a waste is hazardous.  In some cases, it 

may be necessary to perform specific testing to assess whether the waste exhibits any of the hazardous 

waste characteristics of ignitability, corrosivity, reactivity, or toxicity.  Typical test procedures are 

described in Section 4.

NS -  Not Specified.  
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MCLEPA

(ug/L)

MCLOR

(ug/L)

RESIDENTIAL 
RSL

(mg/kg)
①

RESIDENTIAL 
RBC

(mg/kg)
②

INDUSTRIAL 
RSL

(mg/kg)
③

OCCUPATIONAL 
RBC

(mg/kg)
④

BACKGROUND
(mg/kg)

⑤

Antimony 7440-36-0 31 Lesser of ①② 6.0 6.0 31 NS 470 NS 0.39
Arsenic 7440-38-2 18 Background ⑤ 10.00 10.00 0.68 0.43 3.0 1.9 18
Barium 7440-39-3 15,000 Lesser of ①② 2,000 2,000 15,000 15,000 220,000 220,000 734
Beryllium 7440-41-7 160 Lesser of ①② 4.0 4.0 160 160 2,300 2,300 2.8
Cadmium 7440-43-9 71 Lesser of ①② 5.0 5.0 71.00 78.00 980.00 1100.00 1.6
Chromium (Total) 7440-47-3 103 Background ⑤ 100 100 NS NS NS NS 103
Cobalt 7440-48-4 42 Background ⑤ NS NS 23 NS 350 NS 42
Copper 7440-50-8 3,100 Lesser of ①② 1,300 1,300 3,100 3,100 47,000 47,000 254
Lead 7439-92-1 400 Lesser of ①② 15 15 400 400 800 800 28
Mercury 7439-97-6 11 Lesser of ①② 2.0 2.0 11 23 46 350 0.07
Molybdenum 7439-98-7 390 Lesser of ①② NS NS 390 NS 5,800 NS NA
Nickel 7440-02-0 1,500 Lesser of ①② NS NS 1,500 1,500 22,000 22,000 53
Selenium 7782-49-2 390 Lesser of ①② 50 50 390 NS 5,800 NS 0.68
Silver 7440-22-4 390 Lesser of ①② NS NS 390 390 5,800 5,800 0.33
Thallium 7440-28-0 5.7 Background ⑤ 2.0 2.0 0.78 NS 12 NS 5.7
Vanadium 7440-62-2 390 Lesser of ①② NS NS 390 NS 5,800 NS 371
Zinc 7440-66-6 23,000 Lesser of ①② NS NS 23,000 NS 350,000 NS 200

Table 5-2A
SUMMARY OF CAM METALS THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER

CBL Waste Relocation Project
Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF VALUECAS Number



MEAN ST DEV GEO-MEAN
GEO 

DEV
MIN

LOWER 

QUARTILE
MEDIAN

UPPER 

QUARTILE
MAX

90TH 

PERCENTI

LE

95TH 

PERCENT

ILE

UPL90 UPL95 UTL90

1 Statewide mg/kg 0.225 0.29 0.0204 1.9

1 Coast Range mg/kg 0.208 0.199 0.046 1.2 0.464 0.536 0.473 0.551 0.533

1 South Willamette Valley mg/kg 0.212 0.098 0.108 0.123 0.337 0.372 0.345 0.385 0.384

2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND

1 Statewide mg/kg 5.0 5.6 0.228 73

1 Coast Range mg/kg 5.6 3.4 0.573 16 10 12 10 12 11

1 South Willamette Valley mg/kg 9.5 8.1 1.9 59 17 18 17 18 17

2 Coffin Butte Basalt mg/kg 1.7 0.25604 1.6 1.2 1.3 1.3 1.7 1.3 1.9 1.9 1.9

1 Statewide mg/kg 509 234 11 1,855

1 Coast Range mg/kg 459 270 11 990 804 835 806 843 811

1 South Willamette Valley mg/kg 413 201 72 768 682 709 684 734 689

2 Coffin Butte Basalt mg/kg 94 54 82 1.8 37 37 88 37 199 149 174

1 Statewide mg/kg 1.3 0.721 0.031 6.0

1 Coast Range mg/kg 1.5 0.74 0.361 4.0 2.5 2.8 2.5 2.8 2.6

1 South Willamette Valley mg/kg 1.5 0.668 0.284 3.0 2.3 2.6 2.3 2.6 2.5

2 Coffin Butte Basalt mg/kg 0.5674 0.12247 0.5573814 1.2 0.446 0.446 0.558 0.446 0.84 0.6678 0.7539

1 Statewide mg/kg 0.297 0.319 0.0263 4.7

1 Coast Range mg/kg 0.264 0.169 0.026 0.701 0.48 0.541 0.482 0.544 0.508

1 South Willamette Valley mg/kg 0.478 0.659 0.065 4.7 1.3 1.6 1.3 1.6 1.5

2 Coffin Butte Basalt mg/kg 0.8974 0.16867 0.8824915 1.2 0.662 0.662 0.939 0.662 1.1 1.1 1.1

1 Statewide mg/kg 77 111 0.878 1,520

1 Coast Range mg/kg 84 82 5.5 473 160 222 172 241 202

1 South Willamette Valley mg/kg 49 37 8.3 256 82 95 82 103 91

2 Coffin Butte Basalt mg/kg 32 16 28 1.8 9.6 9.6 33 9.6 56 51 54

Cobalt 2 Coffin Butte Basalt mg/kg 35 4.7 35 1.1 30 30 34 30 44 41 42 42 Coffin Butte Basalt 95th Percentile

1 Statewide mg/kg 38 30 2.0 308

1 Coast Range mg/kg 37 40 2.0 202 89 103 89 104 95

1 South Willamette Valley mg/kg 40 39 5.0 194 74 125 79 141 105

2 Coffin Butte Basalt mg/kg 191 47 185 1.3 134 134 197 134 268 240 254

1 Statewide mg/kg 13 11 1.0 135

1 Coast Range mg/kg 14 12 1.3 105 29 33 29 34 31

1 South Willamette Valley mg/kg 14 8.4 1.9 61 25 28 25 28 27

2 Coffin Butte Basalt mg/kg 1.5 0.65079 1.3 1.5 0.818 0.818 1.2 0.818 2.5 2.5 2.5

1 Statewide mg/kg 1,015 558 23 5,914

1 Coast Range mg/kg 915 648 23 5,115 1,547 2,046 1,574 2,138 1,750

1 South Willamette Valley mg/kg 1,619 900 310 5,914 2,434 2,845 2,439 2,936 2,540

2 Coffin Butte Basalt mg/kg 666 278 619 1.5 339 339 622 339 1,180 1,017 1,098

1 Statewide mg/kg 0.062 0.394 0.007 12

1 Coast Range mg/kg 0.045 0.04 0.015 0.31 0.096 0.111 0.097 0.112 0.103

1 South Willamette Valley mg/kg 0.037 0.02 0.015 0.13 0.064 0.071 0.064 0.072 0.069

2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1 Statewide mg/kg 45 106 1.0 2,850

1 Coast Range mg/kg 43 46 4.0 249 97 142 97 157 102

1 South Willamette Valley mg/kg 25 15 5.0 82 45 49 47 50 49

2 Coffin Butte Basalt mg/kg 40 11 39 1.3 28 28 40 28 55 51 53

1 Statewide mg/kg 0.239 0.348 0.0613 5.0

1 Coast Range mg/kg 0.457 0.616 0.153 5.0 1.2 1.5 1.3 1.5 1.3

1 South Willamette Valley mg/kg 0.277 0.236 0.089 0.882 0.579 0.665 0.586 0.675 0.641

2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND

South Willamette Valley UPL95734

2,936 South Willamette Valley UPL95

Nickel 53 Coffin Butte Basalt 95th Percentile

Selenium 0.675 South Willamette Valley UPL95

Manganese

Mercury 0.07 South Willamette Valley UPL95

Copper 254 Coffin Butte Basalt 95th Percentile

Lead 28 South Willamette Valley UPL95

Cadmium 1.59 South Willamette Valley UPL95

Chromium 103 South Willamette Valley UPL95

Barium

Beryllium 2.8 South Willamette Valley UPL95

Antimony 0.385 South Willamette Valley UPL95

Arsenic 18 South Willamette Valley UPL95

Table 5-2B

SUMMARY OF NATURALLY-OCCURRING BACKGROUND CONCENTRATIONS IN SOIL

(Partially Based on Published Data)

CBL Waste Relocation Project

Benton County, Oregon

CONSTITUENT REFERENCE LOCATION UNITS

REPORTED BACKGROUND CONCENTRATIONS RECOMMENDED 

THRESHOLD 

VALUE

COMMENT
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MEAN ST DEV GEO-MEAN
GEO 

DEV
MIN

LOWER 

QUARTILE
MEDIAN

UPPER 

QUARTILE
MAX

90TH 

PERCENTI

LE

95TH 

PERCENT

ILE

UPL90 UPL95 UTL90

Table 5-2B

SUMMARY OF NATURALLY-OCCURRING BACKGROUND CONCENTRATIONS IN SOIL

(Partially Based on Published Data)

CBL Waste Relocation Project

Benton County, Oregon

CONSTITUENT REFERENCE LOCATION UNITS

REPORTED BACKGROUND CONCENTRATIONS RECOMMENDED 

THRESHOLD 

VALUE

COMMENT

1 Statewide mg/kg 0.114 0.293 0.02 4.0

1 Coast Range mg/kg 0.151 0.154 0.093 0.866 0.348 0.404 0.35 0.407 0.373

1 South Willamette Valley mg/kg 0.126 0.122 0.101 0.71 0.282 0.326 0.286 0.333 0.316

2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1 Statewide mg/kg 1.3 1.9 0.0705 5.6

1 Coast Range mg/kg 1.9 2.1 0.114 5.2 4.5 5.3 4.6 5.4 5.3

1 South Willamette Valley mg/kg 2.1 2.0 0.108 4.2 4.7 5.4 4.8 5.7 5.7

2 Coffin Butte Basalt mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1 Statewide mg/kg 150 82 4.0 486

1 Coast Range mg/kg 123 72 6.0 330 239 255 239 255 251

1 South Willamette Valley mg/kg 188 91 39 439 324 366 371 371 369

2 Coffin Butte Basalt mg/kg 125 32 121 1.3 75 75 124 75 179 159 169

1 Statewide mg/kg 93 41 12 730

1 Coast Range mg/kg 88 47 12 413 128 134 128 138 130

1 South Willamette Valley mg/kg 106 45 26 238 167 188 200 200 196

2 Coffin Butte Basalt mg/kg 63 11 62 1.2 42 42 64 42 79 76 77

REFERENCES:

1.  Oregon Department of Environmental Quality (ODEQ), 2013, "Development of Oregon Background Metals Concentrations in Soil: Technical Report;" Land Quality Division Cleanup Program, Portland, Oregon, Dated March 2013.

2.  GLA, 2018, Local Field Sampling of Coffin Butte Basalt. Field samples collected August 7, 2018.

Zinc 200 South Willamette Valley UPL95

371 South Willamette Valley UPL95Vanadium

Thallium

Silver

5.676 South Willamette Valley UPL95

0.33 South Willamette Valley UPL95
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MCLEPA

(ug/L)

MCLOR

(ug/L)

RESIDENTIAL 
RSL

(mg/kg)
①

RESIDENTIAL 
RBC

(mg/kg)
②

INDUSTRIAL 
RSL

(mg/kg)
③

OCCUPATIONAL 
RBC

(mg/kg)
④

Benzene 71-43-2 1.2 Lesser of ①② 5.0 5.0 1.2 8.2 5.1 37

Bromodichloromethane 75-27-4
0.29 Lesser of ①② 80 NS 0.29 3.4 1.3 15

Bromoform 75-25-2
19 Lesser of ①② 80 NS 19 57 86 260

Carbon Tetrachloride 56-23-5
0.65 Lesser of ①② 5.0 5.0 0.65 7.5 2.9 34

Chlorobenzene 108-90-7
280 Lesser of ①② 100 NS 280 530 1,300 8,700

Chloroform 67-66-3
0.32 Lesser of ①② 80 NS 0.32 5.8 1.4 26

Dibromo-3-chloropropane, 1,2- 96-12-8
5.3E-03 Lesser of ①② 0.20 0.20 5.3E-03 NS 0.064 NS

Dibromochloromethane 124-48-1
8.3 Lesser of ①② 80 NS 8.3 NS 39 NS

Dibromoethane, 1,2- 106-93-4
0.036 Lesser of ①② 0.050 NS 0.036 NS 0.16 NS

Dichlorobenzene, 1,2- 95-50-1
1,800 Lesser of ①② 600 600 1,800 2,200 9,300 36,000

Dichlorobenzene, 1,4- 106-46-7
2.6 Lesser of ①② 75 75 2.6 14 11 64

Dichloroethane, 1,2- 107-06-2
0.46 Lesser of ①② 5.0 5.0 0.46 NS 2.0 NS

Dichloroethylene, 1,1- 75-35-4
230 Lesser of ①② 7.0 7.0 230 1,800 1,000 29,000

Dichloroethylene, 1,2-cis- 156-59-2
160 Lesser of ①② 70 70 160 160 2,300 2,300

Dichloroethylene, 1,2-trans- 156-60-5
1,600 Lesser of ①② 100 100 1,600 1,600 23,000 23,000

Table 5-3
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF WATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,

AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project

Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF 
VALUES

CAS Number
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MCLEPA

(ug/L)

MCLOR

(ug/L)

RESIDENTIAL 
RSL

(mg/kg)
①

RESIDENTIAL 
RBC

(mg/kg)
②

INDUSTRIAL 
RSL

(mg/kg)
③

OCCUPATIONAL 
RBC

(mg/kg)
④

Table 5-3
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF WATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,

AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project

Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF 
VALUES

CAS Number

Dichloropropane, 1,2- 78-87-5
2.5 Lesser of ①② 5.0 5.0 2.5 NS 11 NS

Endrin 72-20-8
19 Lesser of ①② 2.0 2.0 19 19 250 250

Ethylbenzene 100-41-4
5.8 Lesser of ①② 700 700 5.8 34 25 150

Heptachlor 76-44-8
0.11 Lesser of ①② 0.40 0.40 0.13 0.11 0.63 0.45

Heptachlor Epoxide 1024-57-3
0.055 Lesser of ①② 0.20 0.20 0.070 0.055 0.33 0.24

Hexachlorobenzene 118-74-1
0.21 Lesser of ①② 1.0 1.0 0.21 0.21 0.96 0.93

Hexachlorocyclohexane, Gamma- (Lindane) 58-89-9
0.49 Lesser of ①② 0.20 0.20 0.57 0.49 2.5 2.1

Hexachlorocyclopentadiene 77-47-4
1.8 Lesser of ①② 50 50 1.8 NS 7.5 NS

Methoxychlor 72-43-5
320 Lesser of ①② 40 40 320 NS 4,100 NS

Methylene Chloride 75-09-2
57 Lesser of ①② 5.0 NS 57 NS 1,000 NS

Pentachlorophenol 87-86-5
1.0 Lesser of ①② 1.0 1.0 1.0 1.0 4.0 4.0

Polychlorinated Biphenyls (PCBs) 1336-36-3
0.23 Lesser of ①② 0.50 0.50 0.23 0.23 0.94 0.59

Styrene 100-42-5
6,000 Lesser of ①② 100 100 6,000 7,900 35,000 130,000

Tetrachloroethylene 127-18-4
24 Lesser of ①② 5.0 5.0 24 220 100 1,000

Toluene 108-88-3
4,900 Lesser of ①② 1,000 1,000 4,900 5,800 47,000 88,000
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Table 5-3
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AND OTHER CONSTITUENTS WITH WATER QUALITY OBJECTIVES
CBL Waste Relocation Project
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ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF 
VALUES

CAS Number

Toxaphene 8001-35-2
0.49 Lesser of ①② 3.0 3.0 0.49 0.49 2.1 2.1

Trichlorobenzene, 1,2,4- 120-82-1
24 Lesser of ①② 70 70 24 NS 110 NS

Trichloroethane, 1,1,1- 71-55-6
8,100 Lesser of ①② 200 200 8,100 53,000 36,000 870,000

Trichloroethane, 1,1,2- 79-00-5
1.1 Lesser of ①② 5.0 5.0 1.1 3.2 5.0 26

Trichloroethylene 79-01-6
0.94 Lesser of ①② 5.0 5.0 0.94 6.7 6.0 51

Vinyl Chloride 75-01-4
0.059 Lesser of ①② 2.0 2.0 0.059 0.36 1.7 4.4

Xylenes 1330-20-7 580 Lesser of ①② 10,000 10,000 580 1,400 2,500 25,000

NOTES:

1.  REFERENCES:
a.  EPA RSLs - EPA RSLs - U.S. EPA Regional Screening Levels, May 2018, Summary Table (TR=1E-06 and THQ=1.0), https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables/.
b.  RBCs - Oregon Department of Environmental Quality, 2018, Risk-Based Concentrations for Individual Chemicals; Environmental Cleanup Program.
c.  MCLs - Oregon Administrative Rules (OAR 333-061-0030).

2.  ABBREVIATIONS:
RBC - Risk Based Concentration, RSL - Regional Screening Level,  NS - Not Specified, NA - Not Applicable, DAF - Dulution Attenuation Factor, MCL - Maximum Contaminant Level, NIC - Not Included. 
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MCLEPA

(ug/L)

MCLOR

(ug/L)

RESIDENTIAL RSL
(mg/kg)

①

RESIDENTIAL RBC
(mg/kg)

②

INDUSTRIAL RSL
(mg/kg)

③

OCCUPATIONAL 
RBC

(mg/kg)
④

Acetone 67-64-1 61,000 Lesser of ①② NS NS 61,000 NS 670,000 NS
Acetophenone 98-86-2 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Aldrin 309-00-2 0.03 Lesser of ①② NS NS 0.04 0.03 0.18 0.13
Aniline 62-53-3 95 Lesser of ①② NS NS 95 NS 400 NS
Benzidine 92-87-5 5.2E-04 Lesser of ①② NS NS 5.3E-04 5.2E-04 0.01 0.01
Benzoic Acid 65-85-0 250,000 Lesser of ①② NS NS 250,000 NS 3,300,000 NS
Benzyl Alcohol 100-51-6 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Bis(2-chloroethoxy)methane 111-91-1 190 Lesser of ①② NS NS 190 NS 2,500 NS
Bis(2-chloroethyl)ether 111-44-4 0.23 Lesser of ①② NS NS 0.23 NS 1.0 NS
Bromobenzene 108-86-1 290 Lesser of ①② NS NS 290 NS 1,800 NS
Bromochloromethane 74-97-5 150 Lesser of ①② NS NS 150 NS 630 NS
Bromomethane 74-83-9 6.8 Lesser of ①② NS NS 6.8 46 30 750
Butyl Benzyl Phthlate 85-68-7 290 Lesser of ①② NS NS 290 NS 1,200 NS
Butylbenzene, n- 104-51-8 3,900 Lesser of ①② NS NS 3,900 NS 58,000 NS
Butylbenzene, sec- 135-98-8 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Butylbenzene, tert- 98-06-6 7,800 Lesser of ①② NS NS 7,800 NS 120,000 NS
Carbon Disulfide 75-15-0 770 Lesser of ①② NS NS 770 NS 3,500 NS
Chloromethane 74-87-3 110 Lesser of ①② NS NS 110 1,400 460 25,000
Chlorophenol, 2- 95-57-8 390 Lesser of ①② NS NS 390 NS 5,800 NS
Chlorotoluene, o- 95-49-8 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Chlorotoluene, p- 106-43-4 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Cumene (Isopropylbenzene) 98-82-8 1,900 Lesser of ①② NS NS 1,900 3,500 9,900 57,000
DDD 72-54-8 1.9 Lesser of ①② NS NS 1.9 2.2 9.6 12
DDE, p,p'- 72-55-9 1.8 Lesser of ①② NS NS 2.0 1.8 9.3 8.2
DDT 50-29-3 1.9 Lesser of ①② NS NS 1.9 1.9 8.5 8.5
Demeton 8065-48-3 2.5 Lesser of ①② NS NS 2.5 NS 33 NS
Diazinon 333-41-5 44 Lesser of ①② NS NS 44 NS 570 NS
Dibromomethane (Methylene Bromide) 74-95-3 24 Lesser of ①② NS NS 24 NS 99 NS
Dibutyl Phthalate 84-74-2 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Dicamba 1918-00-9 1,900 Lesser of ①② NS NS 1,900 NS 25,000 NS
Dichlorodifluoromethane 75-71-8 87 Lesser of ①② NS NS 87 NS 370 NS
Dichloroethane, 1,1- 75-34-3 3.6 Lesser of ①② NS NS 3.6 58 16 260
Dichlorophenol, 2,4- 120-83-2 190 Lesser of ①② NS NS 190 NS 2,500 NS
Dichloropropane, 1,3- 142-28-9 1,600 Lesser of ①② NS NS 1,600 NS 23,000 NS
Dichloropropene, 1,3- 542-75-6 1.8 Lesser of ①② NS NS 1.8 NS 8.2 NS
Dichlorvos 62-73-7 1.9 Lesser of ①② NS NS 1.9 NS 7.9 NS
Dieldrin 60-57-1 0.03 Lesser of ①② NS NS 0.03 0.03 0.14 0.14

Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,

AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project

Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF VALUESCAS Number
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(ug/L)

MCLOR

(ug/L)

RESIDENTIAL RSL
(mg/kg)

①

RESIDENTIAL RBC
(mg/kg)

②

INDUSTRIAL RSL
(mg/kg)

③

OCCUPATIONAL 
RBC
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④

Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,

AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project

Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF VALUESCAS Number

Diethyl Phthalate 84-66-2 51,000 Lesser of ①② NS NS 51,000 NS 660,000 NS
Dimethoate 60-51-5 140 Lesser of ①② NS NS 140 NS 1,800 NS
Dimethylbenzidine, 3,3'- 119-93-7 0.05 Lesser of ①② NS NS 0.05 NS 0.21 NS
Dimethylphenol, 2,4- 105-67-9 1,300 Lesser of ①② NS NS 1,300 NS 16,000 NS
Dinitro-o-cresol, 4,6- 534-52-1 5.1 Lesser of ①② NS NS 5.1 NS 66 NS
Dinitrophenol, 2,4- 51-28-5 130 Lesser of ①② NS NS 130 NS 1,600 NS
Diphenylamine 122-39-4 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Disulfoton 298-04-4 2.5 Lesser of ①② NS NS 2.5 NS 33 NS
Ethyl Chloride (Chloroethane) 75-00-3 14,000 Lesser of ①② NS NS 14,000 160,000 57,000 NS
Hexachlorobutadiene 87-68-3 1.2 Lesser of ①② NS NS 1.2 NS 5.3 NS
Hexachlorocyclohexane, Alpha- 319-84-6 0.09 Lesser of ①② NS NS 0.09 0.09 0.36 0.36
Hexachlorocyclohexane, Beta- 319-85-7 0.30 Lesser of ①② NS NS 0.30 NS 1.3 NS
Hexachloroethane 67-72-1 1.8 Lesser of ①② NS NS 1.8 7.4 8.0 32
Hexanone, 2- 591-78-6 200 Lesser of ①② NS NS 200 NS 1,300 NS
Isophorone 78-59-1 570 Lesser of ①② NS NS 570 NS 2,400 NS
Malathion 121-75-5 1,300 Lesser of ①② NS NS 1,300 NS 16,000 NS
Merphos 150-50-5 2.3 Lesser of ①② NS NS 2.3 NS 35 NS
Methyl Ethyl Ketone (2-Butanone) 78-93-3 27,000 Lesser of ①② NS NS 27,000 NS 190,000 NS
Methyl Isobutyl Ketone (4-methyl-2-pentanone) 108-10-1 33,000 Lesser of ①② NS NS 33,000 NS 140,000 NS
Methyl Parathion 298-00-0 16 Lesser of ①② NS NS 16 NS 210 NS
Methyl tert-Butyl Ether (MTBE) 1634-04-4 47 Lesser of ①② NS NS 47 250 210 1,100
Naled 300-76-5 160 Lesser of ①② NS NS 160 NS 2,300 NS
Parathion 56-38-2 380 Lesser of ①② NS NS 380 NS 4,900 NS
Phenol 108-95-2 19,000 Lesser of ①② NS NS 19,000 NS 250,000 NS
Phorate 298-02-2 13 Lesser of ①② NS NS 13 NS 160 NS
Polychlorinated Biphenyls (PCBs)

Aroclor 1016 12674-11-2 4.1 Lesser of ①② NS NS 4.1 NS 27 NS
Aroclor 1221 11104-28-2 0.20 Lesser of ①② NS NS 0.20 NS 0.83 NS
Aroclor 1232 11141-16-5 0.17 Lesser of ①② NS NS 0.17 NS 0.72 NS
Aroclor 1242 53469-21-9 0.23 Lesser of ①② NS NS 0.23 NS 0.95 NS
Aroclor 1248 12672-29-6 0.23 Lesser of ①② NS NS 0.23 NS 0.95 NS
Aroclor 1254 11097-69-1 0.24 Lesser of ①② NS NS 0.24 NS 0.97 NS
Aroclor 1260 11096-82-5 0.24 Lesser of ①② NS NS 0.24 NS 0.99 NS

Polynuclear Aromatic Hydrocarbons (PAHs)
Acenaphthene 83-32-9 3,600 Lesser of ①② NS NS 3,600 4,700 45,000 70,000
Chloronaphthalene, Beta- 91-58-7 4,800 Lesser of ①② NS NS 4,800 NS 60,000 NS
Methylnaphthalene, 1- 90-12-0 18 Lesser of ①② NS NS 18 NS 73 NS
Methylnaphthalene, 2- 91-57-6 240 Lesser of ①② NS NS 240 NS 3,000 NS
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Table 5-4
SUMMARY OF THRESHOLD CONCENTRATIONS JUDGED PROTECTIVE OF GROUNDWATER QUALITY FOR VOCs, SVOCs, PCBs, ORGANOCHLORINE PESTICIDES,

AND OTHER CONSTITUENTS THAT DO NOT HAVE WATER QUALITY OBJECTIVES
CBL Waste Relocation Project

Benton County, Oregon

ANALYTE
THRESHOLD 

CONCENTRATION
(mg/kg)

BASIS OF VALUESCAS Number

Naphthalene 91-20-3 3.8 Lesser of ①② NS NS 3.8 5.3 17 23
Propyl benzene 103-65-1 3,800 Lesser of ①② NS NS 3,800 NS 24,000 NS
Ronnel 299-84-3 3,900 Lesser of ①② NS NS 3,900 NS 58,000 NS
Tetrachloroethane, 1,1,1,2- 630-20-6 2.0 Lesser of ①② NS NS 2.0 NS 8.8 NS
Tetrachloroethane, 1,1,2,2- 79-34-5 0.60 Lesser of ①② NS NS 0.60 NS 2.7 NS
Tetraethyl Dithiopyrophosphate 3689-24-5 32 Lesser of ①② NS NS 32 NS 410 NS
Trichlorobenzene, 1,2,3- 87-61-6 63 Lesser of ①② NS NS 63 NS 930 NS
Trichlorofluoromethane 75-69-4 7,600 Lesser of ①② NS NS 23,000 7,600 350,000 130,000
Trichlorophenol, 2,4,5- 95-95-4 6,300 Lesser of ①② NS NS 6,300 NS 82,000 NS
Trichlorophenol, 2,4,6- 88-06-2 49 Lesser of ①② NS NS 49 49 210 210
Trichloropropane, 1,1,2- 598-77-6 390 Lesser of ①② NS NS 390 NS 5,800 NS
Trichloropropane, 1,2,3- 96-18-4 5.1E-03 Lesser of ①② NS NS 5.1E-03 NS 0.11 NS
Trimethylbenzene, 1,2,3- 526-73-8 340 Lesser of ①② NS NS 340 NS 2,000 NS
Trimethylbenzene, 1,2,4- 95-63-6 300 Lesser of ①② NS NS 300 430 1,800 6,900
Trimethylbenzene, 1,3,5- 108-67-8 270 Lesser of ①② NS NS 270 430 1,500 6,900
Vinyl Acetate 108-05-4 910 Lesser of ①② NS NS 910 NS 3,800 NS
Xylene, P- 106-42-3 560 Lesser of ①② NS NS 560 NS 2,400 NS
Xylene, m- 108-38-3 550 Lesser of ①② NS NS 550 NS 2,400 NS
Xylene, o- 95-47-6 650 Lesser of ①② NS NS 650 NS 2,800 NS

NOTES:

1.  REFERENCES:
a.  EPA RSLs - EPA RSLs - U.S. EPA Regional Screening Levels, May 2018, Summary Table (TR=1E-06 and THQ=1.0), https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables/.
b.  RBCs - Oregon Department of Environmental Quality, 2018, Risk-Based Concentrations for Individual Chemicals; Environmental Cleanup Program.
c.  MCLs - Oregon Administrative Rules (OAR 333-061-0030).

2.  ABBREVIATIONS:
RBC - Risk Based Concentration, RSL - Regional Screening Level,  NS - Not Specified, NA - Not Applicable, DAF - Dulution Attenuation Factor, MCL - Maximum Contaminant Level, NIC - Not Included. 
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Apex Laboratories, LLC

12232 S.W. Garden Place

Tigard, OR  97223

 503-718-2323 

  EPA ID:  OR01039

Geo-Logic Associates (Lakewood, CO)

RE:    A8H0221   -    Corvallis Basalt Testing   -    Coffin Butte/AU18.1148.00

Lakewood, CO 80401

13949 West Colfax Avenue, Suite 220

Gabriel Iltis

Thank you for using Apex Laboratories.  We greatly appreciate your business and strive to provide the 

highest quality services to the environmental industry.  

Enclosed are the results of analyses for work order A8H0221, which was received by the laboratory on 

8/8/2018 at  3:30:00PM.

If you have any questions concerning this report or the services we offer , please feel free to contact me by 

email at: ldomenighini@apex-labs.com, or by phone at 503-718-2323.

Please note: All samples will be disposed of within 30 days of final reporting, unless prior arrangements 

have been made.

Friday, August 24, 2018

_____________________________________________________________________________________________________________________

This Final Report is the official version of the data results for this sample submission , unless superseded 

by a subsequent, labeled amended report. 

All other deliverables derived from this data, including Electronic Data Deliverables (EDDs), CLP-like 

forms, client requested summary sheets, and all other products are considered secondary to this report.
_____________________________________________________________________________________________________________________

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

Tigard, OR  97223

 503-718-2323 

  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Client Sample ID Laboratory ID Matrix Date Sampled Date Received

A8H0221-01 08/07/18 12:30 08/08/18 15:30GLA-BG-1 (As Received) Solid

A8H0221-02 08/07/18 12:30 08/08/18 15:30GLA-BG-1 (After Processing) Solid

A8H0221-03 08/07/18 12:40 08/08/18 15:30GLA-BG-2 (As Received) Solid

A8H0221-04 08/07/18 12:40 08/08/18 15:30GLA-BG-2 (After Processing) Solid

A8H0221-05 08/07/18 12:55 08/08/18 15:30GLA-BG-3 (As Received) Solid

A8H0221-06 08/07/18 12:55 08/08/18 15:30GLA-BG-3 (After Processing) Solid

A8H0221-07 08/07/18 13:05 08/08/18 15:30GLA-BG-4 (As Received) Solid

A8H0221-08 08/07/18 13:05 08/08/18 15:30GLA-BG-4 (After Processing) Solid

A8H0221-09 08/07/18 13:15 08/08/18 15:30GLA-BG-5 (As Received) Solid

A8H0221-10 08/07/18 13:15 08/08/18 15:30GLA-BG-5 (After Processing) Solid

A8H0221-11 08/07/18 13:30 08/08/18 15:30GLA-BG-6 (As Received) Solid

A8H0221-12 08/07/18 13:30 08/08/18 15:30GLA-BG-6 (After Processing) Solid

A8H0221-13 08/07/18 13:35 08/08/18 15:30GLA-BG-7 (As Received) Solid

A8H0221-14 08/07/18 13:35 08/08/18 15:30GLA-BG-7 (After Processing) Solid

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

Tigard, OR  97223

 503-718-2323 

  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Sample

ResultAnalyte

Reporting 

Limit Method Ref. Notes DilutionUnits

Detection 

Limit

Date 

Analyzed

GLA-BG-1 (After Processing)  (A8H0221-02) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.11

Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.11

EPA 6020Amg/kg 08/20/1810--- 1.11Barium 37.2

EPA 6020Amg/kg 08/20/1810--- 0.221Beryllium 0.489

EPA 6020Amg/kg 08/20/1810--- 0.221Cadmium 1.05

EPA 6020Amg/kg 08/20/1810--- 1.11Chromium 20.7

EPA 6020Amg/kg 08/20/1810--- 0.221Cobalt 34.6

EPA 6020Amg/kg 08/20/1810--- 1.11Copper 191

EPA 6020Amg/kg 08/20/1810--- 0.221Lead 1.05

EPA 6020Amg/kg 08/20/1810--- 1.11Manganese 659

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0885

EPA 6020Amg/kg 08/20/1810--- 1.11Nickel 27.8

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.11

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.221

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.221

EPA 6020Amg/kg 08/20/1810--- 1.11Vanadium 99.6

EPA 6020Amg/kg 08/20/1810--- 4.42Zinc 59.2

GLA-BG-2 (After Processing)  (A8H0221-04) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.08

EPA 6020Amg/kg 08/20/1810--- 1.08Arsenic 1.75

EPA 6020Amg/kg 08/20/1810--- 1.08Barium 199

EPA 6020Amg/kg 08/20/1810--- 0.216Beryllium 0.540

EPA 6020Amg/kg 08/20/1810--- 0.216Cadmium 0.806

EPA 6020Amg/kg 08/20/1810--- 1.08Chromium 40.0

EPA 6020Amg/kg 08/20/1810--- 0.216Cobalt 33.5

EPA 6020Amg/kg 08/20/1810--- 1.08Copper 134

EPA 6020Amg/kg 08/20/1810--- 0.216Lead 2.51

EPA 6020Amg/kg 08/20/1810--- 1.08Manganese 947

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0862

EPA 6020Amg/kg 08/20/1810--- 1.08Nickel 49.7

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.08

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.216

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.216

EPA 6020Amg/kg 08/20/1810--- 1.08Vanadium 134

EPA 6020Amg/kg 08/20/1810--- 4.31Zinc 74.3

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

Tigard, OR  97223

 503-718-2323 

  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Sample

ResultAnalyte

Reporting 

Limit Method Ref. Notes DilutionUnits

Detection 

Limit

Date 

Analyzed

GLA-BG-3 (After Processing)  (A8H0221-06) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.01

Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.01

EPA 6020Amg/kg 08/20/1810--- 1.01Barium 47.9

EPA 6020Amg/kg 08/20/1810--- 0.202Beryllium 0.577

EPA 6020Amg/kg 08/20/1810--- 0.202Cadmium 1.04

EPA 6020Amg/kg 08/20/1810--- 1.01Chromium 9.63

EPA 6020Amg/kg 08/20/1810--- 0.202Cobalt 35.1

EPA 6020Amg/kg 08/20/1810--- 1.01Copper 268

EPA 6020Amg/kg 08/20/1810--- 0.202Lead 1.23

EPA 6020Amg/kg 08/20/1810--- 1.01Manganese 339

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0808

EPA 6020Amg/kg 08/20/1810--- 1.01Nickel 29.3

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.01

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.202

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.202

EPA 6020Amg/kg 08/20/1810--- 1.01Vanadium 75.1

EPA 6020Amg/kg 08/20/1810--- 4.04Zinc 42.3

GLA-BG-4 (After Processing)  (A8H0221-08) Matrix:  Solid

Batch: 8080783

Q-42Antimony 08/20/18mg/kgND 10 EPA 6020A--- 0.977

EPA 6020Amg/kg 08/20/1810--- 0.977Arsenic 1.65

EPA 6020Amg/kg 08/20/1810--- 0.977Barium 111 Q-42

EPA 6020Amg/kg 08/20/1810--- 0.195Beryllium 0.446

EPA 6020Amg/kg 08/20/1810--- 0.195Cadmium 0.662

EPA 6020Amg/kg 08/20/1810--- 0.977Chromium 48.8

EPA 6020Amg/kg 08/20/1810--- 0.195Cobalt 29.5

EPA 6020Amg/kg 08/20/1810--- 0.977Copper 139 Q-42

EPA 6020Amg/kg 08/20/1810--- 0.195Lead 1.09

EPA 6020Amg/kg 08/20/1810--- 0.977Manganese 601 Q-42

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0781

EPA 6020Amg/kg 08/20/1810--- 0.977Nickel 48.5

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 0.977

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.195

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.195

EPA 6020Amg/kg 08/20/1810--- 0.977Vanadium 131 Q-42

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

Tigard, OR  97223

 503-718-2323 

  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Sample

ResultAnalyte

Reporting 

Limit Method Ref. Notes DilutionUnits

Detection 

Limit

Date 

Analyzed

GLA-BG-4 (After Processing)  (A8H0221-08) Matrix:  Solid

EPA 6020Amg/kg 08/20/1810--- 3.91Zinc 55.9

GLA-BG-5 (After Processing)  (A8H0221-10) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.10

EPA 6020Amg/kg 08/20/1810--- 1.10Arsenic 1.32

EPA 6020Amg/kg 08/20/1810--- 0.220Beryllium 0.594

EPA 6020Amg/kg 08/20/1810--- 0.220Cadmium 0.939

EPA 6020Amg/kg 08/20/1810--- 1.10Chromium 33.2

EPA 6020Amg/kg 08/20/1810--- 0.220Cobalt 30.7

EPA 6020Amg/kg 08/20/1810--- 1.10Copper 202

EPA 6020Amg/kg 08/20/1810--- 0.220Lead 1.31

EPA 6020Amg/kg 08/20/1810--- 1.10Manganese 568

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0881

EPA 6020Amg/kg 08/20/1810--- 1.10Nickel 46.7

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.10

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.220

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.220

EPA 6020Amg/kg 08/20/1810--- 1.10Vanadium 112

EPA 6020Amg/kg 08/20/1810--- 4.41Zinc 63.5

GLA-BG-5 (After Processing)  (A8H0221-10RE1) Matrix:  Solid

Batch: 8080783

EPA 6020Amg/kg 08/21/1810--- 1.10Barium 111

GLA-BG-6 (After Processing)  (A8H0221-12) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 1.08

Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 1.08

EPA 6020Amg/kg 08/20/1810--- 0.216Beryllium 0.840

EPA 6020Amg/kg 08/20/1810--- 0.216Cadmium 1.08

EPA 6020Amg/kg 08/20/1810--- 1.08Chromium 33.7

EPA 6020Amg/kg 08/20/1810--- 0.216Cobalt 43.6

EPA 6020Amg/kg 08/20/1810--- 1.08Copper 228

EPA 6020Amg/kg 08/20/1810--- 0.216Lead 2.45

EPA 6020Amg/kg 08/20/1810--- 1.08Manganese 1180

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0864

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Sample

ResultAnalyte

Reporting 

Limit Method Ref. Notes DilutionUnits

Detection 

Limit

Date 

Analyzed

GLA-BG-6 (After Processing)  (A8H0221-12) Matrix:  Solid

EPA 6020Amg/kg 08/20/1810--- 1.08Nickel 31.7

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 1.08

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.216

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.216

EPA 6020Amg/kg 08/20/1810--- 1.08Vanadium 179

EPA 6020Amg/kg 08/20/1810--- 4.32Zinc 78.7

GLA-BG-6 (After Processing)  (A8H0221-12RE1) Matrix:  Solid

Batch: 8080783

EPA 6020Amg/kg 08/21/1810--- 1.08Barium 57.9

GLA-BG-7 (After Processing)  (A8H0221-14) Matrix:  Solid

Batch: 8080783

Antimony 08/20/18mg/kgND 10 EPA 6020A--- 0.967

Arsenic 08/20/18mg/kgND 10 EPA 6020A--- 0.967

EPA 6020Amg/kg 08/20/1810--- 0.193Beryllium 0.576

EPA 6020Amg/kg 08/20/1810--- 0.193Cadmium 0.939

EPA 6020Amg/kg 08/20/1810--- 0.967Chromium 16.5

EPA 6020Amg/kg 08/20/1810--- 0.193Cobalt 39.8

EPA 6020Amg/kg 08/20/1810--- 0.967Copper 214

EPA 6020Amg/kg 08/20/1810--- 0.193Lead 0.818

EPA 6020Amg/kg 08/20/1810--- 0.967Manganese 391

Mercury 08/20/18mg/kgND 10 EPA 6020A--- 0.0774

EPA 6020Amg/kg 08/20/1810--- 0.967Nickel 32.9

Selenium 08/20/18mg/kgND 10 EPA 6020A--- 0.967

Silver 08/20/18mg/kgND 10 EPA 6020A--- 0.193

Thallium 08/20/18mg/kgND 10 EPA 6020A--- 0.193

EPA 6020Amg/kg 08/20/1810--- 0.967Vanadium 117

EPA 6020Amg/kg 08/20/1810--- 3.87Zinc 67.7

GLA-BG-7 (After Processing)  (A8H0221-14RE1) Matrix:  Solid

Batch: 8080783

EPA 6020Amg/kg 08/21/1810--- 0.967Barium 64.4

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Result Limit
Reporting

Units Amount
Spike

Result
Source

% REC
% REC
Limits RPD

RPD
Limit Notes  Analyte

Detection 
DilutionLimit

Batch 8080783 - EPA 3051A Solid

Blank (8080783-BLK1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 19:53

EPA 6020A

Antimony mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Arsenic mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Barium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Beryllium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Cadmium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Chromium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Cobalt mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Copper mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Lead mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Manganese mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Mercury mg/kgND 0.0769  ---  ---  ---  --- 10  ---  ---  --- 

Nickel mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Selenium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Silver mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Thallium mg/kgND 0.192  ---  ---  ---  --- 10  ---  ---  --- 

Vanadium mg/kgND 0.962  ---  ---  ---  --- 10  ---  ---  --- 

Zinc mg/kgND 3.85  ---  ---  ---  --- 10  ---  ---  --- 

LCS (8080783-BS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:06

EPA 6020A

Antimony mg/kg23.6 1.00 80-120%  ---  ---  --- 10 25.0  --- 94

Arsenic mg/kg48.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 97

Barium mg/kg52.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 105

Beryllium mg/kg23.1 0.200 80-120%  ---  ---  --- 10 25.0  --- 92

Cadmium mg/kg47.9 0.200 80-120%  ---  ---  --- 10 50.0  --- 96

Chromium mg/kg47.7 1.00 80-120%  ---  ---  --- 10 50.0  --- 95

Cobalt mg/kg51.0 0.200 80-120%  ---  ---  --- 10 50.0  --- 102

Copper mg/kg47.4 1.00 80-120%  ---  ---  --- 10 50.0  --- 95

Lead mg/kg49.1 0.200 80-120%  ---  ---  --- 10 50.0  --- 98

Manganese mg/kg55.3 1.00 80-120%  ---  ---  --- 10 50.0  --- 111

Mercury mg/kg0.962 0.0800 80-120%  ---  ---  --- 10 1.00  --- 96

Nickel mg/kg48.0 1.00 80-120%  ---  ---  --- 10 50.0  --- 96

Selenium mg/kg24.1 1.00 80-120%  ---  ---  --- 10 25.0  --- 96

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Result Limit
Reporting

Units Amount
Spike

Result
Source

% REC
% REC
Limits RPD

RPD
Limit Notes  Analyte

Detection 
DilutionLimit

Batch 8080783 - EPA 3051A Solid

LCS (8080783-BS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:06

Silver mg/kg24.7 0.200 80-120%  ---  ---  --- 10 25.0  --- 99

Thallium mg/kg23.8 0.200 80-120%  ---  ---  --- 10 25.0  --- 95

Vanadium mg/kg46.5 1.00 80-120%  ---  ---  --- 10 50.0  --- 93

Zinc mg/kg48.8 4.00 80-120%  ---  ---  --- 10 50.0  --- 98

Duplicate (8080783-DUP1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:38

QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)

EPA 6020A

Antimony mg/kgND 1.09  --- ---  --- 40%10  --- ND  --- 

Arsenic mg/kg1.93 1.09  --- 16 --- 40%10  --- 1.65  --- 

Beryllium mg/kg0.477 0.218  --- 7 --- 40%10  --- 0.446  --- 

Cadmium mg/kg0.663 0.218  --- 0.2 --- 40%10  --- 0.662  --- 

Chromium mg/kg56.1 1.09  --- 14 --- 40%10  --- 48.8  --- 

Cobalt mg/kg32.3 0.218  --- 9 --- 40%10  --- 29.5  --- 

Copper mg/kg149 1.09  --- 7 --- 40%10  --- 139  --- 

Lead mg/kg1.16 0.218  --- 7 --- 40%10  --- 1.09  --- 

Manganese mg/kg643 1.09  --- 7 --- 40%10  --- 601  --- 

Mercury mg/kgND 0.0873  --- ---  --- 40%10  --- ND  --- 

Nickel mg/kg54.6 1.09  --- 12 --- 40%10  --- 48.5  --- 

Selenium mg/kgND 1.09  --- ---  --- 40%10  --- ND  --- 

Silver mg/kgND 0.218  --- ---  --- 40%10  --- ND  --- 

Thallium mg/kgND 0.218  --- ---  --- 40%10  --- ND  --- 

Vanadium mg/kg150 1.09  --- 14 --- 40%10  --- 131  --- 

Zinc mg/kg64.1 4.37  --- 14 --- 40%10  --- 55.9  --- 

Duplicate (8080783-DUP2) Prepared: 08/15/18 12:57   Analyzed: 08/21/18 19:31

QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)

EPA 6020A

Barium mg/kg127 1.09  --- 14 --- 40%10  --- 111  --- Q-16

Matrix Spike (8080783-MS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:43

QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)

EPA 6020A

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Result Limit
Reporting

Units Amount
Spike

Result
Source

% REC
% REC
Limits RPD

RPD
Limit Notes  Analyte

Detection 
DilutionLimit

Batch 8080783 - EPA 3051A Solid

Matrix Spike (8080783-MS1) Prepared: 08/15/18 12:57   Analyzed: 08/20/18 20:43

QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)

Antimony mg/kg16.7 1.04 75-125%  ---  ---  --- 10 26.1 ND 64 A-02, Q-01

Arsenic mg/kg53.1 1.04 75-125%  ---  ---  --- 10 52.2 1.65 99

Beryllium mg/kg26.4 0.209 75-125%  ---  ---  --- 10 26.1 0.446 99

Cadmium mg/kg52.4 0.209 75-125%  ---  ---  --- 10 52.2 0.662 99

Chromium mg/kg111 1.04 75-125%  ---  ---  --- 10 52.2 48.8 120

Cobalt mg/kg88.6 0.209 75-125%  ---  ---  --- 10 52.2 29.5 113

Copper mg/kg215 1.04 75-125%  ---  ---  --- 10 52.2 139 144 Q-04

Lead mg/kg50.8 0.209 75-125%  ---  ---  --- 10 52.2 1.09 95

Manganese mg/kg726 1.04 75-125%  ---  ---  --- 10 52.2 601 239 Q-03

Mercury mg/kg1.03 0.0835 75-125%  ---  ---  --- 10 1.04 ND 98

Nickel mg/kg109 1.04 75-125%  ---  ---  --- 10 52.2 48.5 117

Selenium mg/kg24.0 1.04 75-125%  ---  ---  --- 10 26.1 ND 92

Silver mg/kg26.5 0.209 75-125%  ---  ---  --- 10 26.1 ND 102

Thallium mg/kg24.3 0.209 75-125%  ---  ---  --- 10 26.1 ND 93

Vanadium mg/kg205 1.04 75-125%  ---  ---  --- 10 52.2 131 143 Q-04

Zinc mg/kg118 4.18 75-125%  ---  ---  --- 10 52.2 55.9 120

Matrix Spike (8080783-MS2) Prepared: 08/15/18 12:57   Analyzed: 08/21/18 19:38

QC Source Sample:  GLA-BG-4 (After Processing)  (A8H0221-08)

EPA 6020A

Barium mg/kg186 1.04 75-125%  ---  ---  --- 10 52.2 111 144 Q-16

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

SAMPLE PREPARATION INFORMATION

Total Metals by EPA 6020 (ICPMS)

Prep: EPA 3051A

SampledMatrix Method Prepared Factor

RL PrepDefault

Initial/FinalInitial/Final

Sample

Lab Number 

Batch:  8080783

A8H0221-02 Solid 08/07/18 12:30EPA 6020A 08/15/18 12:57 1.110.452g/50mL 0.5g/50mL

A8H0221-04 Solid 08/07/18 12:40EPA 6020A 08/15/18 12:57 1.080.464g/50mL 0.5g/50mL

A8H0221-06 Solid 08/07/18 12:55EPA 6020A 08/15/18 12:57 1.010.495g/50mL 0.5g/50mL

A8H0221-08 Solid 08/07/18 13:05EPA 6020A 08/15/18 12:57 0.980.512g/50mL 0.5g/50mL

A8H0221-10 Solid 08/07/18 13:15EPA 6020A 08/15/18 12:57 1.100.454g/50mL 0.5g/50mL

A8H0221-10RE1 Solid 08/07/18 13:15EPA 6020A 08/15/18 12:57 1.100.454g/50mL 0.5g/50mL

A8H0221-12 Solid 08/07/18 13:30EPA 6020A 08/15/18 12:57 1.080.463g/50mL 0.5g/50mL

A8H0221-12RE1 Solid 08/07/18 13:30EPA 6020A 08/15/18 12:57 1.080.463g/50mL 0.5g/50mL

A8H0221-14 Solid 08/07/18 13:35EPA 6020A 08/15/18 12:57 0.970.517g/50mL 0.5g/50mL

A8H0221-14RE1 Solid 08/07/18 13:35EPA 6020A 08/15/18 12:57 0.970.517g/50mL 0.5g/50mL

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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  EPA ID:  OR01039

Apex Laboratories, LLC

Lakewood, CO  80401 Gabriel Iltis

13949 West Colfax Avenue, Suite 220

Geo-Logic Associates (Lakewood, CO)

Report ID:

Project Manager:

Project Number:

Corvallis Basalt TestingProject: 

Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

QUALIFIER DEFINITIONS 

Client Sample and Quality Control (QC) Sample Qualifier Definitions:

Apex Laboratories

A-02 Serial dilution was performed and was within limits. Data is acceptable.

Q-01 Spike recovery and/or RPD is outside acceptance limits.

Q-03 Spike recovery and/or RPD is outside control limits due to the high concentration of analyte present in the sample.

Q-04 Spike recovery and/or RPD is outside control limits due to a non-homogeneous sample matrix.

Q-16 Reanalysis of an original Batch QC sample.

Q-42 Matrix Spike and/or Duplicate analysis was performed on this sample. % Recovery or RPD for this analyte is outside laboratory control limits. 

(Refer to the QC Section of Analytical Report.)

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Report ID:

Project Manager:

Project Number:
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Coffin Butte/AU18.1148.00

A8H0221 - 08 24 18 1450

REPORTING NOTES AND CONVENTIONS:

Abbreviations:

DET Analyte DETECTED at or above the detection or reporting limit. 

ND Analyte NOT DETECTED at or above the detection or reporting limit. 

NR Result Not Reported

RPD Relative Percent Difference

 

Detection Limits:  Limit of Detection (LOD) 

Limits of Detection (LODs) are normally set at a level of one half the validated Limit of Quantitation (LOQ). 

If no value is listed ('-----'), then the data has not been evaluated below the Reporting Limit.

Reporting Limits:  Limit of Quantitation (LOQ)  

Validated Limits of Quantitation (LOQs) are reported as the Reporting Limits for all analyses where the LOQ, MRL, PQL or CRL are 

requested. The LOQ represents a level at or above the low point of the calibration curve, that has been validated according to Apex 

Laboratories' comprehensive LOQ policies and procedures.

Reporting Conventions:

Basis: Results for soil samples are generally reported on a 100% dry weight basis. 

The Result Basis is listed following the units as " dry", " wet", or " " (blank) designation.

" dry" Sample results and Reporting Limits are reported on a dry weight basis. (i.e. "ug/kg dry")

See Percent Solids section for details of dry weight analysis. 

" wet" Sample results and Reporting Limits for this analysis are normally dry weight corrected, but have not been modified in this case.

"     " Results without 'wet' or 'dry' designation are not normally dry weight corrected. These results are considered 'As Received'.

QC Source:

              In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a Lab Control Sample Duplicate (LCS Dup) 

may be analyzed to demonstrate accuracy and precision of the extraction batch.

              Non-Client Batch QC Samples (Duplicates and Matrix Spike/Duplicates) are not included in this report. Please request a Full QC report if this 

data is required.

Miscellaneous Notes:

" --- " QC results are not applicable. For example, % Recoveries for Blanks and Duplicates, % RPD for Blanks, Blank Spikes and Matrix Spikes, etc.

" *** " Used to indicate a possible discrepancy with the Sample and Sample Duplicate results when the %RPD is not available.  In this case, 

               either the Sample or the Sample Duplicate has a reportable result for this analyte, while the other is Non Detect (ND).

Blanks:

Standard practice is to evaluate the results from Blank QC Samples down to a level equal to ½ the Reporting Limit (RL).

-For Blank hits falling between ½ the RL and the RL (J flagged hits), the associated sample and QC data will receive a ‘B-02’ qualifier.

-For Blank hits above the RL, the associated sample and QC data will receive a ‘B’ qualifier, per Apex Laboratories' Blank Policy. 

 For further details, please request a copy of this document.

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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REPORTING NOTES AND CONVENTIONS (Cont.):

Blanks (Cont.):

Sample results flagged with a 'B' or 'B-02' qualifier are potentially biased high if the blank results are less than ten times the level found in

               the blank for inorganic analyses, or less than five times the level found in the blank for organic analyses. 

‘B’ and ‘B-02’ qualifications are only applied to sample results detected above the Reporting Level.

Preparation Notes:

  Mixed Matrix Samples:

Water Samples:

Water samples containing significant amounts of sediment are decanted or separated prior to extraction, and only the water portion analyzed, 

unless otherwise directed by the client.

Soil and Sediment Samples:

Soil and Sediment samples containing significant amounts of water are decanted prior to extraction, and only the solid portion analyzed, unless 

otherwise directed by the client.

Sampling and Preservation Notes:

Certain regulatory programs, such as National Pollutant Discharge Elimination System (NPDES), require that activities such as sample filtration 

(for dissolved metals, orthophosphate, hexavalent chromium, etc.) and testing of short hold analytes (pH, Dissolved Oxygen, etc.) be performed in 

the field (on-site) within a short time window. In addition, sample matrix spikes are required for some analyses, and sufficient volume must be 

provided, and billable site specific QC requested, if this is required. All regulatory permits should be reviewed to ensure that these requirements are 

being met. 

Data users should be aware of which regulations pertain to the samples they submit for testing. If related sample collection activities are not 

approved for a particular regulatory program, results should be considered estimates. Apex Laboratories will qualify these analytes according to the 

most stringent requirements, however results for samples that are for non-regulatory purposes may be acceptable.

Samples that have been filtered and preserved at Apex Laboratories per client request are listed in the preparation section of the report with the date 

and time of filtration listed.

Lisa Domenighini, Client Services Manager

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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1.0 INTRODUCTION 

This health and safety plan pertains to the field investigation to be carried out at the Coffin 

Butte Landfill (CBL) in Benton County, Oregon, approximately 10 miles north of the city of 

Corvallis. The CBL is owned and operated by Valley Landfills, Inc. (VLI). The work to be 

completed is part of the characterization study of the old military/burn dump that is known to 

exist in the westernmost portion of the site’s landfill zoning boundary. The scope of field work 

for this project includes: three days of logging exploratory boreholes into the waste as well as 

sample collection, transport and shipment. Detailed descriptions of the methodology of these 

work tasks are found in the Scope of Work outlined in the project proposal document (GLA, 

April 24, 2017). 

 

Engineering services will be provided by Geo-Logic Associates (GLA) under the supervision of 

Mr. Aaron Ogorzalek, P.E. Mr. Aaron Ogorzalek (GLA) will serve as the Project Manager, and 

John Hower, PG, CEG will serve as the Project Safety Officer (PSO). Drilling services will be 

provided by Holocene Drilling, Inc., based in Puyallup, Washington. For every work task, the 

PSO will appoint a Task Safety Officer (TSO), who will be present at the site throughout the 

duration of field operations associated with individual tasks. 

 

This plan is based on existing information regarding the site and upon past experience at other 

solid waste disposal sites. This document describes the specific safety procedures to be utilized 

for all GLA personnel involved in the investigation. This plan also represents the minimum 

standards for Health & Safety compliance for project workers but does not substitute for each 

project subcontractor having his/her own project safety plan. Whenever the subcontractor's 

Health & Safety Plan is in conflict with this plan, the more stringent (conservative) requirement 

will be followed. 

 

This plan presents a general approach to avoid or mitigate anticipated hazards at the site. Site 

conditions may vary throughout the duration of the project, however, and as actual site 

conditions change, parts of the plan may be upgraded or downgraded as conditions warrant.  

All changes in the health and safety measures specified must be approved by the PSO. Such 

changes will be conveyed in a timely and clear manner to all affected employees. 

 

All workers, visitors and regulatory personnel are expected to be familiar with, and comply with 

all aspects of this plan. Any individuals who fail to comply with the protection levels or other 

provisions of the plan will be excluded from all active work areas (exclusion zones), as deemed 

appropriate by the TSO. Any visitors and regulatory personnel wishing to have access to the 

active work areas must, prior to entry, provide written documentation of compliance with the 

training and medical monitoring requirements of the plan. 

 

All protective equipment necessary for on-site workers will be provided by their respective 

companies. Landfill employees and employees of regulatory agencies visiting the site are 
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expected to provide their own protective equipment, which equals or exceeds the protection 

required by this plan. 

 

The information presented in this plan will be reviewed with employees during the site specific 

training and a copy of this plan will be maintained at the work site and will be available at all 

times. 

 

2.0 SITE DESCRIPTION 

The CBL is an active solid waste landfill which is owned and operated by Valley Landfills, Inc. 

under Oregon Department of Environmental Quality (ODEQ) Solid Waste Permit No. 306. The 

site is located at 28972 Coffin Butte Road, Corvallis, Oregon. The permitted landfill site 

encompasses approximately 184 acres, of which approximately 42 acres have received final 

closure. The landfill is divided into 6 major cells, and subcells are designed based on waste 

filling demands and fill planning. The active landfill currently places waste in Cell 5A, and 

construction of Cell 5B is underway for the 2017 construction season.   

 

The former military landfill/burn dump encompasses an approximate 17-acre area that resides 

at the far western portion of future Cell 6 (see Figure 1). Landfill operations began in the 1940’s 

by the Army as part of disposal operations for Camp Adair. A former rock quarry on the 

southwestern portion of the site was used for the initial disposal area, and an open burn dump 

was reportedly operated by the Army in the 1940’s (URS, 1995). Wastes were received in this 

area until 1975 when VLI purchased the Coffin Butte site. The military landfill/burn dump was 

officially capped and closed in 1977 with an all soil cover (ODEQ, 1995). There is limited 

information on the types of materials deposited in the former military landfill/burn dump. It is 

assumed that typical military base-generated waste (i.e., domestic refuse, waste ordnance, 

metals, and waste oils) were deposited (URS, 1995).  

 

In 2016, GLA performed a preliminary characterization study of the burn dump area, which 

consisted of test pitting, waste sampling, laboratory testing, and geophysical seismic surveying. 

The 2016 study concluded that the upper 10 to 15 ft of the existing waste in the burn dump 

area consists of municipal solid waste, that the waste thickness is up to 50 feet thick (based on 

the geophysical seismic survey results), and that additional work needs to be conducted to 

define the limits and classify the remaining waste materials between those that were reached 

in the surface test pits and the underlying subgrade. 

 

3.0 PERSONNEL RESPONSIBILITIES 

The key personnel for the monitoring of the various tasks and monitoring activities will include 

the Project Manager, site supervisor, PSO, and TSO's. The various project assignments are 

discussed below: 

 

Site Supervisor:   Mr. Ian Macnab (Valley Landfills, Inc.) 
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    Tel. (541) 745-5792, Ext. 17 / Cell: (541) 230-4022 

 

The VLI Site Supervisor is responsible for assuring that the health and safety plan is 

implemented in conformance with known site conditions and with VLI policies and procedures. 

 

GLA Project Manager: Aaron Ogorzalek (Geo-Logic Associates) 

  Tel. (541) 678-5733 / Cell: (262) 751-9042 

 

The GLA project manager is responsible for overall implementation of the field investigation 

and the health and safety plan. The GLA Project Manger reports directly to the Site Supervisor. 

 

GLA Project 

Safety Officer:   John Hower (Geo-Logic Associates) 

    Tel. (909) 626-2282 / Cell: (858) 864-2584 

 

The PSO is responsible for direct implementation of the health and safety plan. All changes to 

the health and safety plan must be approved and implemented by the PSO. For every work task 

the PSO will appoint a Task Safety Officer (TSO). 

 

GLA Task Safety Officer: Gabriel Iltis (Geo-Logic Associates) 

    Tel. (303) 232-3310 / Cell: (541) 231-9580 

 

The TSO is responsible for implementation of the safety plan in the field. The TSO will be 

present at the site throughout the duration of field operations associated to that task. 

 

4.0 HAZARD ASSESSMENT 

GLA will be responsible for staking, logging, and sampling of exploratory borings.  Work will 

occur at the Coffin Butte old military landfill/burn dump, which is a historical waste disposal 

site. Based on past experience with similar burn dumps and historical waste disposal site, the 

presence of heavy metals and heavy organic compounds is anticipated. Waste dumps 

associated with military facilities may also contain radioactive debris and unexploded ordnance 

(UXO).  As with any solid waste disposal site, organic gases may be present. A summary of the 

known and anticipated hazards is provided in the following table. 

 
Activity Physical Hazard Chemical/Biological Hazard 

Borehole Drilling, 

Logging, and 

Sampling 

• Inclement/cold weather 

• Hot weather 

• Slips/trips/uneven terrain  

• Dust exposure 

• Broken glass/sharp objects 

• Heavy Equipment 

• Entrapment 

• UXO 

• Heavy metals 

• Organic vapors/gases 

• Radioactive debris 

• PCBs and dioxins 

• Wildlife 

• Medical Wastes 
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4.1 Cold Stress 

Site investigation work is expected to occur in June 2017. Spring and summer months in the site 

vicinity bring the potential for daily changes in weather, with temperatures commonly ranging 

from 40 to 90 degrees Fahrenheit.  As a result, GLA employees are expected to be exposed to 

cold working conditions that may lead to cold stress, particularly in the morning hours of work 

days. 

 

Four factors contribute to cold stress: cold temperatures, high or cold wind, dampness, and 

cold water.  A cold environment forces the body to work harder to maintain its temperature.  

Cold air, water, and snow all draw heat from the body.  Wind chill is the combination of air 

temperature and wind speed.  For example, when the air temperature is 40°F, and the wind 

speed is 35 mph, your exposed skin receives conditions equivalent to the air temperature being 

11° F. 

 

Anyone working in a cold environment may be at risk for cold stress.  However, older people 

may be at more risk than younger adults, since older people are not able to generate heat as 

quickly.  Certain medications may prevent the body from generating heat normally.  These 

include anti-depressants, sedatives, tranquilizers and some heart medications.  

 

When in a cold environment, most of your body's energy is used to keep your internal 

temperature warm.  Over time, your body will begin to shift blood flow from your extremities 

(hands, feet, arms, and legs) and outer skin to the core (chest and abdomen). This allows 

exposed skin and the extremities to cool rapidly and increases the risk of frostbite and 

hypothermia. Combine this with cold water, and trench foot may also be a problem. 

 

4.1.1 Types of Cold Stresses 

Hypothermia - Hypothermia means "low heat" and is a potentially serious health condition. 

This occurs when body heat is lost from being in a cold environment faster than it can be 

replaced. When the body temperature drops below the normal 98.6° F to around 95° F, the 

onset of symptoms normally begins. The person begins to shiver and stomp feet in order to 

generate heat. As the body temperature continues to fall, slurred speech, lack of coordination 

and memory loss develop and the person will stop shivering. Once the body temperature falls 

to around 85° F, the person may become unconscious, and at 78°, the person could die. 

Signs and symptoms: 

 Mild hypothermia (98 - 90° F): Shivering, lack of coordination, stumbling, fumbling hands, 

slurred speech, memory loss, pale, cold skin. 

  

 Moderate hypothermia (90 - 86° F): Shivering stops, unable to walk or stand, confused and 

irrational. 
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 Severe hypothermia (86 - 78° F): Severe muscle stiffness, very sleepy or unconscious, ice 

cold skin, death. 

  

What to do:  

(Proper treatment depends on the severity of the hypothermia.) 

 

Mild hypothermia: Move to warm area, stay active, remove wet clothes and replace with 

dry clothes or blankets, cover head, drink warm (not hot) sugary drink.  

  

Moderate hypothermia: All of the above, plus: 

Call 911 for an ambulance, cover all extremities completely, place very warm objects, such 

as hot packs or water bottles on the victim's head, neck, chest and groin.  

  

Severe hypothermia: Call 911 for an ambulance, treat the victim very gently, 

do not attempt to re-warm - the victim should receive treatment in a hospital. 

 

Frostbite - Frostbite occurs when the skin actually freezes and loses water. In severe cases, 

amputation of the frostbitten area may be required. While frostbite usually occurs when the 

temperatures are 30° F or lower, wind chill factors can allow frostbite to occur in above freezing 

temperatures. Frostbite typically affects the extremities, particularly the feet and hands.  

 

Signs and symptoms 

Cold, tingling, stinging or aching feeling in the frostbitten area, followed by numbness. 

Skin color turns red, then purple, then white or very pale skin, cold to the touch. 

Blisters in severe cases.  

  

What to do: 

Call 911, do not rub the area, wrap in soft cloth. 

If help is delayed, immerse in warm, not hot, water. 

 

Trench Foot - Trench foot or immersion foot is caused by having feet immersed in cold water 

for long periods of time.  It is similar to frostbite, but considered less severe. 

 

Signs and symptoms:  

Tingling, itching or burning sensation, blisters.  

 

What to do:  

Soak feet in warm water, then wrap with dry cloth bandages. Drink a warm, sugary drink.  
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4.1.2 Mitigating Cold Stress 

Planning for work in cold weather is the most important defense.  Wearing appropriate clothing 

and being aware of how your body is reacting to the cold are important to preventing cold 

stress.  Avoiding alcohol, certain medications and smoking can also help to minimize the risk. 

 

Clothing - Wearing the right clothing is the most important way to avoid cold stress.  The type 

of fabric also makes a difference.  Cotton loses its insulation value when it becomes wet. Wool, 

on the other hand, retains its insulation even when wet.  The following are recommendations 

for working in cold environments: 

 

Wear at least three layers of clothing:  

• An outer layer to break the wind and allow some ventilation (like Gortex® or nylon).  

• A middle layer of down or wool to absorb sweat and provide insulation even when wet.  

• An inner layer of cotton or synthetic weave to allow ventilation. 

 

In addition: 

• Wear a hat. Up to 40% of body heat can be lost when the head is left exposed.  

• Wear insulated boots or other footwear.  

• Keep a change of dry clothing available in case work clothes become wet.  

• Do not wear tight clothing.  Loose clothing allows better ventilation.  

 

Work Practices -  

  

 Drinking: Drink plenty of liquids, avoiding caffeine and alcohol.  It is easy to become 

dehydrated in cold weather.  

 Work Schedule: If possible, heavy work should be scheduled during the warmer parts of the 

day.  Take breaks out of the cold.  

 Buddy System: Try to work in pairs to keep an eye on each other and watch for signs of cold 

stress 

 

Engineering Controls -Some engineering controls are available to reduce the risk of cold stress: 

Radiant heaters may be used to warm workers 

Shield work areas from drafts or wind 

Use insulating material on equipment handles when temperatures drop below 30° F.  

 

Training - Employees and supervisors need to be trained to be able to detect early signs of cold 

stress. Work partners and supervisors should watch for signs of cold stress and allow workers to 

interrupt their work if they are extremely uncomfortable. Supervisors should also ensure that 

work schedules allow appropriate rest periods and ensure liquids are available. They should use 

appropriate engineering controls, personal protective equipment and work practices to reduce 

the risk of cold stress. 
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4.2  Heat Illness / Heat Stress 

Heat illness and/or heat stress may result from the use of personal protective equipment, over-

exertion, high ambient temperatures, or a combination of all three.  All workers will be advised 

of the symptoms of heat illness and heat stress, and will adhere to a strict buddy system, such 

that workers can observe each other for these symptoms.  

4.2.1 Heat Illness Signs and Symptoms 

The symptoms of heat stress include: 

 

• Fatigue,  

• Irritability,  

• Anxiety,  

• Decreased concentration and dexterity,  

• Impaired movement,  

• Shallow breathing,  

• Pulse rate above 110 beats for minute,  

• Oral temperature above 99ºF.   

 

Heat related effects include: 

 

• Rashes,  

• Cramps,  

• Exhaustion (accompanied by shallow breathing; pale, cool, moist skin; profuse 

sweating; dizziness; and lassitude),  

• Stroke (accompanied by red, hot, dry skin; no perspiration; nausea; dizziness and 

confusion; strong, rapid pulse; and coma). 

 

4.2.2 Heat Illness Prevention 

GLA, as a company, has adopted the California OSHA Heat Illness Prevention Standard in 8CCR 

Section 3395. These procedures have been created to assist the employer in crafting their 

heat illness prevention procedures, and to reduce the risk of work related heat illnesses 

among their employees.  Although part of California OSHA law, GLA has adopted these 

procedures for all projects, even those outside of California. These procedures provide the 

minimal steps applicable to most outdoor work settings and are essential to reducing the 

incidence of heat related illnesses.  In working environments with a higher risk for heat illness 

(e.g., during a heat wave, or other severe working or environmental conditions), GLA will 

exercise greater caution and additional protective measures beyond what is listed in this 

document, as needed to protect their employees. 

 

The elements reflected within this section of the Health and Safety Plan are those contained 
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in 8CCR Section 3395 and consist of the following: 

 

• Provision of Water 

• Access to Shade and Rest 

• Written Procedures 

• Training 

 

4.2.2.1 Provision of Water 

Water is a key preventive measure to minimize the risk of heat related illnesses.  Employees 

shall have access to potable drinking water provided by GLA.  Where the supply of water is not 

plumbed or otherwise continuously supplied, water shall be provided in sufficient quantity at 

the beginning of the work shift to provide one quart per employee per hour for drinking for the 

entire shift. Employers may begin the shift with smaller quantities of water if they have 

effective procedures for replenishment during the shift as needed to allow employees to drink 

one quart or more per hour. GLA encourages its employees to drink water frequently 

throughout the day.   

 

The following water supply procedures shall be adhered to by all GLA employees participating 

in this project: 

 

• Field employees will check their daily water supply at the daily tailgate safety meeting.  

If an employee’s water supply is less than 2 quarts at the start of the day, water will be 

exchanged among field employees or will be purchased from local vendors before 

commencing field work, so that each employee has a minimum of 2 quarts of water at 

the start of the day. 

• At the tailgate safety meeting, the field employees will determine their work areas and 

identify the nearest water vendor to that area.  If no water vendor is nearby, the 

employee shall purchase or otherwise obtain a full day supply of water before 

commencing field work. 

• The PSO will routinely remind field employees of the importance of maintaining their 

drinking water supply. 

• GLA will provide field employees with funding to purchase bottled water as needed 

throughout the project. 

• The PSO will routinely remind field employees to keep water in their field vehicles at all 

times during the project. 

• The PSO will periodically remind field employees to check their water supply, and to 

replenish it whenever an individual’s supply is less than two quarts. 

 

To encourage frequent drinking of potable water, the following steps will be taken: 
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• The PSO will periodically contact the field employees to discuss water consumption. 

• The PSO will periodically contact the field employees to remind them to take breaks. 

• Water consumption will be discussed at tailgate safety meetings. 

• GLA will provide sufficient funding or will rapidly reimburse its employees for water 

purchases. 

 

4.2.2.2 Access To Shade 

Access to rest and shade or other cooling measures are important preventive steps to minimize 

the risk of heat related illnesses. 

8CCR Section 3395(d) indicates that employees suffering from heat illness or believing a 

preventative recovery period is needed, shall be provided access to an area with shade that is 

either open to the air or provided with ventilation or cooling for a period of no less than five 

minutes. Such access to shade shall be permitted at all times.  Except for employers in the 

agriculture industry, cooling measures other than shade (e.g., use of misting machines) may be 

provided in lieu of shade if the employer can demonstrate that these measures are at least as 

effective as shade in allowing employees to cool. 

 

To ensure access to shade at all time, the following steps will be taken:  

• During field operations, employees are encouraged to use their personal vehicles to 

provide shade and air conditioning to maintain a personal comfort level. 

• If necessary, employees can utilize the VLI office building on Coffin Butte Road for sun 

shelter and air conditioning. 

• In periods of extreme heat and sun exposure, employees are encouraged to limit their 

field time and exertion. 

 

4.2.2.3 Rest Periods 

To ensure that employees have access to a preventative recovery period, the following steps 

will be taken: 

 

• The PSO will be aware of daily weather conditions within the project work area, and will 

advise site workers of standard work-break procedures, and whether or not additional 

breaks are warranted. 

• Tailgate safety meetings will discuss weather and work conditions. 

• Employees will be instructed to take a minimum 15-minute break for every two hours of 

work.  Employees are encouraged to park their vehicles near live shade trees or use the 

vehicle ventilation system to achieve a comfortable temperature. 
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• While driving between work locations, employees will be encouraged to use their vehicle 

air conditioning or ventilation systems to create a comfortable recovery temperature. 

 

4.2.2.4 Written Procedures 

Written procedures help reduce the risk of heat related illnesses, and ensure that emergency 

assistance is provided without delay.  8CCR Section 3395(e)(3) states that GLA’s procedures 

required by subsections (e)(1)(B), (G), (H), and (I) shall be in writing and shall be made 

available to employees and to representatives of Cal/OSHA upon request.  These include: 

 

(B) Procedures for complying with the requirements of this standard, 

(G) Procedures for responding to symptoms of possible heat illness, including how 

emergency medical services will be provided should they become necessary, 

(H) Procedures for contacting emergency medical services, and if necessary, for transporting 

employees to a point where they can be reached by an emergency medical service 

provider; 

(I) Procedures for ensuring that, in the event of emergency, clear and precise directions to 

the work site can and will be provided as needed to emergency responders. 

 

To reduce the risk of heat-related illness (HI) and respond to possible symptoms of HI, the 

following steps will be taken: 

 

• All employees will be trained prior to working outdoors. 

• Working hours will be modified to work during the cooler hours of the day, when 

possible. 

• When a modified or shorter work-shift is not possible, more water and rest breaks will be 

provided. 

• The PSO will routinely check in with all employees, and each field employee 

will stay alert to the presence of heat related symptoms. 

• Each field employee will carry cell phones or other means of communication, to 

ensure that emergency services can be called, and check that these are functional at 

the worksite prior to each shift. 

• Every morning, workers will be reminded about address and directions to the 

worksite and emergency procedures. 

 

To ensure that emergency medical services are provided without delay, the following steps 

will be taken: 
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• Field employees shall maintain visual, radio, or cell phone contact at all times, and shall 

periodically check on each other throughout each working day. 

• The PSO shall be aware of the properties that the field employees are working on at all 

times. 

• All field employees need to be aware of their location with respect to the nearest main 

streets. 

• All field employees shall carry cellular telephone phones, and will be instructed to call 

911 when symptoms of HI are present. 

• After calling 911, the field employee shall contact his or her PSO to inform him of the 

emergency. 

• The PSO shall follow up with local emergency services and other field employees to relay 

work information. 

 

4.2.2.5 Training 

Training is critical to help reduce the risk of heat related illnesses and to assist with obtaining 

emergency assistance without delay.  As outlined in 8CCR Section 3395(e)(1), training in the 

following topics shall be provided to all supervisory and non-supervisory employees: 

(A) The environmental and personal risk factors for heat illness; 

(B) The employer’s procedures for complying with the requirements of this standard; 

(C) The importance of frequent consumption of small quantities of water, up to 4 cups per 

hour, when the work environment is hot and employees are likely to be sweating more 

than usual in the performance of their duties; 

(D) The importance of acclimatization; 

(E) The different types of heat illness and the common signs and symptoms of heat illness; 

(F) The importance to employees of immediately reporting to the employer, directly or 

through the employee’s supervisor, symptoms or signs of heat illness in themselves, or in 

co-workers; 

(G) The employer’s procedures for responding to symptoms of possible heat illness, including 

how emergency medical services will be provided should they become necessary; 

(H) The employer’s procedures for contacting emergency medical services, and if necessary, 

for transporting employees to a point where they can be reached by an emergency 

medical service provider; 

(I) The employer’s procedures for ensuring that, in the event of an emergency, clear and 

precise directions to the work site can and will be provided as needed to emergency 

responders. 
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Note:  8CCR Section 3203(a)(3) requires that communication for employees shall be in a form 

readily understandable by all affected employees. 

Supervisor training: Prior to assignment to supervision of employees working in the heat, 

training on the following topics shall be provided: 

(A) The information required to be provided in A through I, above. 

(B) The procedures the supervisor is to follow to implement the applicable provisions in this 

section. 

(C) The procedures the supervisor is to follow when an employee exhibits symptoms 

consistent with possible heat illness, including emergency response procedures. 

 

To ensure employees are trained, the following steps will be taken: 

 

• All employees will receive heat illness prevention training prior to working outdoors, 

especially all newly-hired employees or employees who are new to the project. 

• On hot days, and during a heat wave, the PSO will hold short tailgate meetings to review 

this important information with all workers. 

• All newly hired workers will be assigned a buddy or experienced coworker to ensure 

that they understood the training and follow the company procedures. 

• The PSO will be trained prior to being assigned to supervise outdoor workers. 

• Primary and secondary employers will ensure that all employee’s (including temporary) 

working outdoors are trained in heat illness prevention. 

 

To ensure the PSO is provided training, the following steps will be taken:  

 

• The PSO will be required to review and sign this plan to acknowledge that they 

understand its contents. 

• PSOs will receive  first-aid training by the American Red Cross or other accredited 

organization. 

The PSO will brief the field employees on the contents of this document and the HI plans and 

outline the procedure to follow to minimize the risk of HI. 

 

4.3 Physical Hazards 

In addition to hazards resulting from inclement weather and cold stress, other physical hazards 

exist at the site. The Coffin Butte old military landfill/burn dump includes areas with very steep 

terrain that is covered with moderate to dense vegetation that can hide depressions and 

uneven terrain.  Slips, trips, and falls are the most common physical hazards, and can be caused 
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by steep slopes, uneven or slippery terrain.  Additionally, portions of the site may have waste 

exposed at the ground surface, and as a result, sharp objects such as glass and metal debris 

may be present in the work area. Since the area is known to be an old military dump site, 

military munitions/unexploded ordnance (UXO) are a potential physical hazard (see Section 7.5 

and Appendix B for safety guidelines and procedures).    

 

The following summarizes anticipated physical hazards and the control measures established to 

minimize employee risks. 

 

Physical Hazard Exposure Potential Control Measures 
Slips/trips/uneven and 

steep terrain 

 

Borehole exploration & 

sampling  

• Look Ahead. 

• Wear proper footwear. 

• Do not run in the work area. 

 

Dust exposure 

  

 

Borehole exploration & 

sampling  

• Work upwind of Operations. 

• Pre-wet work area. 

• Dust suppression. 

• Wear coveralls, gloves, and APR when working 

in the exclusion zone or when other engineering 

and administrative controls are not effective. 

Heavy Equipment 

 

Borehole exploration & 

sampling  

• Maintain visual contact with operator. 

• Do not enter the “kill zone” of the equipment. 

• Maintain the same work position to the extent 

possible. 

• Wear safety vest to increase visibility. 

• Wear hard hat and steel-toed boots to minimize 

impact injuries.  

Noise 

 

Borehole exploration & 

sampling  

• Increase distance from noise source. 

• Take breaks away from noise source. 

• Wear noise-suppressing ear plugs. 

Unexploded Ordnance 

(UXO) 

Borehole exploration & 

sampling 

• Do not handle waste that has the appearance of 

UXO. 

• Drill slowly and watch for suspicious looking 

objects.  

• If observed, leave in place and notify site and 

appropriate authorities (Follow the 3Rs: 

RECOGNIZE, RETREAT, REPORT).  

 

Vehicular Traffic Borehole exploration & 

sampling 

• Watch for and yield to truck traffic related to 

nearby quarry operations. 

Sharp objects 

 

Borehole exploration & 

sampling 

• Look ahead. 

• Don appropriate gloves/PPE if objects must be 

handled. 

 

4.4 Biological Hazards 

Potentially dangerous animals, including rattlesnakes, spiders, ticks, bees, wasps, and 

scorpions, may inhabit the site. The risk of encountering these hazards may be especially high 



Health and Safety Plan – Burn Dump Exploration, Phase 2 

Coffin Butte Landfill 

 

 

 

 

Project No. AU17.1136.00 14 

June 2017 

when working in areas of heavy brush or, in the case of spiders, working in dark, quiet spaces.  

When working in heavy brush areas, workers shall wear heavy boots and pants to protect 

against snake bites. During and after each working day, each person should check him/herself 

for ticks. Ticks which have not embedded themselves should be promptly brushed off. Ticks 

which have embedded themselves into the skin should be removed by a medical doctor. Any 

person who is stung or bitten by a potentially dangerous animal should be immediately taken to 

the local hospital (see Appendix A). 

 

Medical wastes also pose a potential hazard to workers.  Syringes may be present at the work 

area, and pose a puncture/blood born pathogen hazard.  Although nitrile gloves will be worn by 

each worker during sampling to provide effective protection against contamination, these 

gloves do not provide much resistance to cuts, tears, or punctures.  Care should be taken when 

handling any material in the work area so as to prevent breakage of the skin and possible 

infection.  Any employee that sustains an injury that breaks the skin should seek immediate 

medical attention. 

 

4.5 Chemical Hazards 

Contact with chemical hazards at the work site is possible during all activities.  Wastes at the 

Coffin Butte old military landfill/burn dump have potential to contain concentrations of heavy 

metals and organic compounds that exceed hazardous waste levels.  Methane and other 

organic gases may also be present in and adjacent to the landfilled wastes. 

 

The following summarizes anticipated chemical hazards and the control measures established 

to minimize employee risks. 

 

Chemical Hazards Exposure Potential Control Measures 
Heavy metals 

Dioxins and PCBs 

 

 

Borehole exploration & 

sampling 

• Minimize debris disturbance. 

• Dust suppression. 

• Work upwind of waste drilling operations. 

• Don APR and appropriate PPE if engineering 

and administrative measures are not 

effective at suppressing dust. 

• If necessary to handle, don chemical 

resistant coveralls and gloves.  

• If splashed with organic chemical, notify PSO 

and seek medical attention immediately. 

Organic Gases 

 

Borehole exploration & 

sampling 

• Monitor the breathing zone around 

boreholes with CGI for methane, hydrogen 

sulfide, and carbon monoxide. 

• If the CGI detects between 4% and 15% of 

the LEL, the field staff will contact the PSO 

and continue with caution. 

• If the CGI detects between 16% and 20% of 

the LEL, work may continue with extreme 

caution, only under the direct supervision of 
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the PSO. 

• If the CGI detects more than 20% of the LEL, 

all work operations must cease and 

employees must withdraw in an upwind 

direction.  

Radioactive Wastes Borehole exploration & 

sampling 

• Minimize exposure time.  Increase distance 

between workers and radioactive materials.  

Add shielding to block radioactivity. 

• Measure background radioactivity daily. 

• Monitor borehole cuttings using Ludlum 

with sodium iodide probe. 

• If borehole cuttings show radioactivity 

greater than 10 times background, the 

materials should be backfilled in the 

borehole immediately and cover with 

sufficient clean soil until radioactivity levels 

are consistent with background levels. 

• Document location of radioactive debris and 

radiation levels. 

 

 

5.0 SITE AND WORK AREA PROCEDURES 

5.1 Site and Work Area Security 

Areas available for public access are not included in the site's work zones except when 

operations and activities, which may pose a potential hazard or risk, are being performed in or 

near these areas. In these instances, adequate barricading of the work area with traffic cones 

and flagging must be performed to warn the public of the associated hazards of these activities 

and to preclude their access. Areas requiring personal protective equipment should be clearly 

marked. 

 

All personnel should be aware of unauthorized persons in their work areas, including persons 

without proper personal protective equipment or training. Visitors should be required to sign in 

at the main office building. Should any unauthorized personnel gain access to the work area 

within the barricaded zones, all work operations will cease until that person is removed from 

the area. A team member should be available to prevent any unauthorized entry into the work 

area, and all personnel should report concerns to the PSO or TSO immediately. 

 

5.2 Work Zones 

The work being conducted at the Coffin Butte old military landfill/burn dump involves drilling 

and sampling of solid waste and potential burn ash. The field team will establish an exclusion 

zone around the work area and a support zone, which will extend at least 50 feet upwind of the 

exclusion zone and should be clean and free of contaminated materials.  The work zones will be 

defined for each borehole, or for each general area of field activity, as deemed appropriate by 

the TSO.  Only those who comply with this health and safety plan may enter the work zones. 
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5.3 Buddy System 

Each worker will have a co-worker with whom visual, radio, or cellular telephone contact will be 

maintained throughout the day. The co-worker may be an affiliate of another company, such as 

the drilling subcontractor. Field employees shall maintain visual contact to the extent possible.  

When work requires that field employees do not have visual contact, field employees shall 

develop a daily protocol for periodic check-ins by cellular telephone or physical meetings. The 

buddy system will ensure against an employee becoming affected by illness or injury without 

the awareness of this condition by a co-worker. It will also enable co-workers to observe the 

integrity of their personal protective equipment. 

 

6.0 SAFETY AND PERSONNEL PROTECTION  

6.1 Training 

All employees assigned to the field project shall have the approved training required by OSHA 

for working with potentially hazardous waste. The training requirements are described in the 

Hazardous Waste Operations and Emergency Response Standard (HAZWOPER). General 

training is required for employees that are potentially exposed to hazardous substances, health 

hazards, or safety hazards, or are engaged in hazardous waste operations that could expose 

them to hazardous substances, health hazards, or safety hazards.   

 

6.1.1 Personnel Training 

A minimum of 40 hours of off-site classroom training and one day of supervised work 

activities will be required for all workers who enter the work zone.  

 

The PSO and designated TSO's will be responsible for providing health and safety hazard 

awareness and personal protective equipment training specific to this site for all field 

personnel, prior to each day's commencement of work. This training shall include a brief 

overview of the health and safety plan and will specifically address the following: 

 

• Basic operational safety, emphasizing the hazards expected on site 

• Use of personal protective equipment 

• Work practices by which the employee can minimize risks from potential hazards. 

• Site controls, including areas of contamination to avoid, and access and egress from 

the site 

• Use of controls (dust suppression) and equipment on site 

• Medical surveillance, including the recognition of signs indicating overexposure to 

hazards, heat stress, and cold exposure 

• Personnel and equipment decontamination facilities and procedures 

• Prohibited site activities 

• Emergency response 
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6.1.2 Visitor training 

Work area visitors must remain outside of the work at all times. Site visitors will not be 

required to receive health and safety training; however, they will be escorted at all 

times by a VLI employee or a representative of GLA. 

 

6.2  Levels of Protection 

The levels of personal protection to be used by field personnel will conform to the levels 

defined by the EPA in the Standard Operating Safety Guides (November, 1992). Personal 

protective equipment shall be used by field personnel to reduce employee exposure hazards, 

and provide an additional measure of safety beyond that provided by engineering or other 

controls. Protective equipment selection is based on the results of preliminary site inspections, 

and historical data of contaminants known to exist at the site. The major hazard that personnel 

may be exposed to during the field work is inhalation of airborne contaminants in the form of 

dust emanating from contaminated soils generated by drilling work.  

 

Work shall be conducted in modified EPA Level D PPE. Respirator use is anticipated only if 

observable dust is generated by drilling activities, indicating that airborne particulate 

concentrations may exceed nuisance dust PELs.  When visible dust is generated, respirators will 

be donned, and all work will cease until adequate dust control has mitigated this occurrence. 

 

6.3 Personal Protective Equipment 

Personal protective equipment required for field personnel during the field investigation 

include: 

 

• Hard hat 

• High visibility vest 

• Leather steel-toe and steel-shank work boots 

• Safety glasses 

• Hearing protection 

• Gloves  

• Tyvek® suit or other disposable chemical protective coveralls 

• Air purifying respirator with HEPA cartridges 

 

6.4 Air Monitoring 

Air monitoring will be conducted by the TSO, and will consist of periodic monitoring of the 

breathing zone around boreholes using a Combustible Gas Indicator.  Additionally, the TSO will 

set up perimeter dust monitors to record fugitive dust crossing site boundaries.   
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6.5 Radiation Monitoring 

Background gamma radiation is typically measured between 20 and 50 microRoentgens per 

hour (mR/hr), though local construction materials and geological conditions may result in 

background radiation of 100 mR/hr or more.  It is important to establish the background 

radioactivity of a site prior to conducting radiation surveys for potential anomalies. 

 

Radiation monitoring will be conducted using a Ludlum meter with a sodium iodide probe 

capable of detecting gamma radiation. Monitoring will be performed throughout the day by the 

TSO.  At the start of each day the TSO will measure and document background radiation by 

placing the Ludlum instrument probe on native soils and observing the readings for 

approximately five minutes.  The TSO will document the background measurement in a field 

notebook.  The TSO will periodically scan the borehole cuttings and the surface of the borehole 

to detect radiation anomalies.  If an anomaly is identified with a radiation reading of greater 

than 10 times the background level, drilling will stop, the materials will be backfilled in the 

borehole and covered with clean soils.  Backfilling shall be conducted as quickly as possible to 

minimize exposure time.  Once backfilled, the TSO shall measure radiation over the filled 

borehole to ensure that radiation levels are consistent with background.  Additional soils shall 

be added on the borehole backfill until background radiation levels are reached. 

 

If radiation readings are greater than 500 times background or more than 2 milliRoentgens per 

hour (mR/hour), then operations must cease immediately, and GLA employees must leave the 

site immediately.  

 

6.6 Medical Monitoring 

Medical monitoring shall be provided to all site workers, and will include pre-project 

monitoring, annual monitoring, and post-employment monitoring to meet Federal, State and 

local code requirements.   

In addition, if an employee is injured or develops illness during the course of this project, or 

who is exposed to concentrations of chemical above the PEL, that employee will receive 

additional medical monitoring as soon as possible following the exposure or emergency or 

following development of signs or symptoms.  Additional medical monitoring may be required 

by the attending physician.  

All costs for employee medical monitoring will be born by GLA. 

 

6.7 Safe Work Practices and Personnel Protection Methods 

Work activities associated with drilling and sampling may involve some potential physical 

and/or chemical risks to field personnel. Personal protective equipment will be required to 

safely perform the various work activities. Field personnel will be required to wear the personal 

protective equipment described in Section 6.3 at all times during the field investigation. 
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The following sections address the potential risks to be aware of, and the safe work practices to 

be followed, which will minimize the potential for personnel to be exposed to hazardous 

situations. The potential hazards will be mitigated by implementing the following safe work 

practices: 

 

• Appropriate personal protective equipment will be worn at all times. 

• Underground utility lines or other buried hazards will be clearly marked and known 

prior to beginning work. 

• All heavy equipment will be in good working order, well-maintained, and equipped 

with back-up alarms. 

• Adequate dust control will be maintained at all times. 

6.7.1 Protection from Adverse Weather 

Sudden inclement weather can encroach on unprepared field personnel. Field personnel 

shall carry appropriate clothing for changeable weather. In severe weather conditions 

(e.g., high wind or electrical storms) work will cease and field personnel will leave the 

area (as secured as is possible) and find shelter until the weather abates and it is safe to 

continue working. 

6.7.2 Eye Protection 

Field personnel will use eye protection when in the exclusion and contamination 

reduction zones. This consists of wearing safety glasses with side shields designed to 

protect the eyes from physical impact, liquid splashes, or solids. A field first aid kit and a 

portable eye wash kit shall be available. The TSO shall post in an accessible support 

vehicle containing a portable telephone, emergency telephone numbers and a map 

showing the route to the nearest emergency facility. In the event of an eye injury, the 

victim shall be examined by a physician as soon as possible after the appropriate first aid 

is administered. 

6.7.3 Dermal Protection 

Dermal exposure to chemical and physical agents may occur via direct or indirect 

contact with solids, liquids or vapors. Field personnel will use gloves when handling site 

materials and/or equipment that pose risk of direct exposure to chemical or physical 

agents. Examples of indirect contact include skin exposures to contaminated dusts or 

the transfer of contamination from other surfaces, such as tools or outer clothing, to the 

skin. Decontamination of surfaces will be employed to reduce the possibility or amount 

of dermal contact with contaminated materials.   

 

6.7.4 Dust Control 

Dust control activities in situations where wind picks up surface soil, or drilling 

generates dust, will consist of the use of water sprinkling devices within the exclusion 
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zones and/or contamination reduction zones, should field personnel be present during 

these periods. In addition, drilling will be conducted so as to minimize the generation of 

dust, by drilling at a reasonable rate, or misting the cuttings as they rise to the surface.  

If all measures do not eliminate dust in the work area, work will cease until conditions 

become more favorable. 

6.7.5 Hearing Protection 

Some field activities or site activities may expose field personnel to excessive noise 

levels. These activities consist primarily of temporary operations, such as excavating or 

nearby construction work. Routine site activities do not expose personnel to sound 

levels above the OSHA limits (equal to or exceeding an 8-hour time-weighted average 

sound level of 85 decibels). 

 

Noise control measures will include source and path control, as well as receiver control.  

The main method of noise control will be the determination of exclusion zones outside 

of which noise levels are below allowable limits. Inside these zones, and during any 

other tasks which the TSO designates as having the potential for excessive noise levels, 

hearing protection will be required. Hearing protection will consist of ear muffs, mar 

inserts, or ear plugs, and will be provided by the consulting or contracted field 

personnel. 

6.7.6 Protection from Heat or Cold Stress 

Temperature extremes may cause health-related problems. Temperatures below 30ºF 

or a combination of rain and temperatures below 55ºF can promote hypothermia, 

requiring warm-up breaks to prevent fatigue and inattention. Temperatures above 70ºF 

require heat stress prevention because some protective clothing promotes heat stress.  

 

 Symptoms associated to heat stress include: 

 

Fatigue, irritability, anxiety, decreased concentration and dexterity, impaired 

movement, shallow breathing, pulse rate above 110 beats per minute and oral 

temperature above 99ºF. Heat related effects include rashes, cramps, exhaustion 

(accompanied by shallow breathing; pale, cool, moist skin; profuse sweating; 

dizziness; and lassitude), and stroke (accompanied by red, hot, dry skin; no 

perspiration; nausea; dizziness and confusion; strong, rapid pulse; and coma). 

 

Drinking water and electrolyte drinks such as Gatorade will be provided for site workers 

by their companies, to be consumed only after decontamination and outside of the 

exclusion zones. All workers will be encouraged to take breaks, as needed, to prevent 

heat stress. Mandatory work/rest regimens may be implemented by the TSO, as 

necessary, in light of site conditions. Pulse measurements and the individual employee's 

subjective need for rest will supplement this schedule. 
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 Symptoms associated to cold exposure include: 

 

• Frost nip or incipient frostbite: characterized by sudden blanching or whitening of 

the skin 

• Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, 

but tissue beneath is resilient 

• Deep frostbite: tissues are cold, pale, and solid; extremely serious injury 

 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping 

temperature.  Its symptoms are usually exhibited in five stages: 1) shivering; 2) apathy, 

listlessness, sleepiness, and (sometimes) rapid cooling of the body to less than 95ºF; 3) 

unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 4) freezing of the 

extremities, and finally, 5) death. 

 

Mandatory work/rest regimens may be implemented by the TSO, as necessary, in light 

of site conditions. Pulse measurements and the individual employee's subjective need 

for warmth will supplement this schedule. 

 

6.7.7 Safe Work Practice for Manual Lifting 

Manual lifting and shoveling will be performed in conformance with the following 

manual lifting rules: 

 

• Determine the size of the object(s) to be lifted. 

• Request help if needed (use team work).  Do not lift objects over 50 pounds in 

weight without assistance. 

• Place feet close to the object to be lifted, 10-12 inches apart for good balance. 

• Bend knees to the degree that is comfortable, and secure a good hand hold. Using 

both legs and the back muscles, lift the load straight up in a smooth even motion.  

Push with the legs, keeping the load close to the body. 

• Lift the object(s) into carrying position, making no turning or twisting motions until 

the lift is completed. 

• Turn the body with changes of foot position after looking aver the path of travel 

making sure that it is clear. 

 

6.7.8 General Safe Work Practices 

The following procedures shall be followed at all times: 
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• Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the 

probability of hand to mouth transfer and ingestion of material is prohibited in any 

area where the possibility of contamination of any kind exists 

• Hands must be thoroughly washed upon leaving a contaminated or suspected 

contaminated area before eating or drinking 

• Thorough washing of the entire body should be accomplished whenever 

decontamination procedures for outer garments are in effect; the washing should 

occur as soon as possible after the final wearing of protective garments each day 

• Legible and precautionary labels shall be prominently affixed to containers of raw 

materials, intermediates, products, mixtures, scrap, waste, debris, and 

contaminated clothing   

• Contaminated protective equipment shall not be removed from the regulated area 

until it has been cleaned or properly packaged and labeled 

• Removal of materials from protective clothing or equipment by blowing, shaking, or 

any other means which may disperse materials into the air is prohibited 

• As appropriate, equipment on-site shall be bonded and grounded, spark-proof, and 

explosion resistant 

• Personnel on site should be cautioned to inform each other of subjective symptoms 

of chemical exposure such as headache, dizziness, nausea and irritation of the 

respiratory tract, eyes or skin 

• Work areas for support, contamination reduction, and exclusion will be established 

as appropriate for the specific field activities and as allowed by site conditions. 

• Any skin contact with contaminated or potentially contaminated surface and/or 

materials shall be avoided 

• Personal protective equipment shall be worn on site at all times, unless specifically 

approved by the TSO or PSO 

• Ambient temperature and humidity may be monitored at the discretion of the PSO 

or TSO, and necessary engineering and procedural controls to reduce temperature-

related stress will be implemented if needed 

6.8 Decontamination Procedures 

Equipment used for drilling in contaminated areas will be brushed off prior to moving to the 

next location, and after the final borehole is completed. Any contaminated material generated 

during the drilling will be deposited in drums that will left on-site for disposal by VLI after 

completion of the exploration.  

 

Personnel will remove and discard any contaminated PPE or sampling equipment (rubber 

gloves, sampling trowels, Tyvek suits, etc.) in a plastic trash bag prior to entering non-

contaminated areas.  Employees must wash their hands with water and soap prior to leaving 

the site and prior to ingesting food and water during lunch periods. 
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If radioactive materials are encountered during the course of the investigation, after PPE is 

removed, workers will be scanned with the Ludlum instrument to ensure that radioactive 

particles have not adhered to clothing. 

 

7.0 PROJECT EMERGENCY RESPONSE PLAN  

The PSO will address those emergency procedures that might be necessary during the course of 

activities undertaken in the field investigation, and the TSO will implement said procedures 

through daily discussions. Such procedures will address the following emergencies: 

 

• First aid and medical treatment 

• Fire 

• Emergency communications 

• Site evacuation procedures and routes 

 

7.1 Emergency Equipment Needs 

The following equipment must be available at each borehole location: 

 

• Portable emergency eyewash with potable water 

• ABC-rated fire extinguisher 

• One standard first aid kit and first aid instruction manual 

 

7.2 General First Aid Procedures 

Medical problems that may occur during the field investigation will need to be handled 

competently and quickly. All field personnel shall be aware of the instructions and information 

given below and must also know the location and contents of the first aid kit available to them. 

 

• Become familiar with the emergency telephone numbers and routes to the nearest 

emergency medical care facilities provided in Appendix A of this health and safety 

plan 

• Seek immediate first aid and/or CPR attention for personnel who are not breathing, 

who are bleeding severely, experiencing intense pain, are in shock or unconscious.  

Also seek immediate professional medical attention for these symptoms. Each 

member of the field personnel team must know how to call for an ambulance and 

supply directions to the site of illness or injury 

• If a person experiences ocular discomfort from chemicals, or dust in the eyes, flush 

them with water for 15 minutes. Any exception to these instructions for specific 

chemical exposures will be supplied in advance by the PSO 

• Do not attempt to remove an object which becomes stuck in the eye. Always seek 

immediate professional medical attention for eye injuries 
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• All burns (chemical or thermal) will be treated by running cold potable water over 

the affected area, followed by medical review 

• Report all injuries to the TSO and PSO 

 

7.3 Fire Response Procedures 

Fires at the work site can be started by natural occurrence, or by unsafe work practices.  A 10 

pound multipurpose ABC-rated fire extinguisher will be available at all times. The procedure for 

using a fire extinguisher is to pull the safety pin, point the extinguisher at the base of the flames 

and discharge the extinguisher by sweeping the flames from a distance of about six feet. The 

extinguisher operator should move in as the flames are being put out. 

 

• Never use water on an electrical fire or a solvent fire. All extinguishers should be of 

the dry chemical variety and labeled "Class A, B, C" 

• Keep engine fuels and all other flammable or explosive materials well away from any 

sources of ignitions, including sparks 

 

The TSO will notify the fire department immediately of the location of any fires which occur 

(even if extinguished) in order to minimize the fire risk to the surrounding neighborhoods. If a 

large fire should develop, all personnel will leave the area or site immediately and move to a 

secure position upwind of the fire, as designated by the TSO. 

 

7.4 Emergency Communications 

All emergencies will be immediately communicated to the PSO. At least one portable telephone 

will be available for emergency use at all times during this project. Important emergency 

telephone numbers are listed in Appendix A of this Site Health and Safety Plan.  

 

7.5  Munitions/Unexploded Ordnance (UXO) 

All suspect munitions or UXO encountered on the jobsite shall be treated as extremely 

dangerous. Identification guidelines are included in Appendix B. If encountered, follow the 3R’s: 

RECOGNIZE, RETREAT, REPORT and take the following actions: 

 

• RECOGNIZE: Do not touch, disturb or move the item (munitions can become very 

unstable over time). They can detonate with movement or sometimes due to ground 

vibration. Munitions come in all shapes, sizes, and color but exposure to weather 

and time can alter or remove these markings. 

• RETREAT: Mark the general location of the UXO hazard with tape, colored cloth, or 

colored ribbon. If available, attach the marker to a branch, structure or other 

existing object so that it is about 3ft (0.9m) off the ground and visible from all 

approaches. Place the marker no closer than the point where you first recognized 

the UXO hazard and do not drive stakes into the ground or otherwise disturb the 

surface. 



Health and Safety Plan – Burn Dump Exploration, Phase 2 

Coffin Butte Landfill 

 

 

 

 

Project No. AU17.1136.00 25 

June 2017 

• Leave by the same route you entered the area if possible. Clear site of all workers 

and secure from unauthorized entry. 

• Do not transmit on any radio frequencies. Do not talk on a cell phone near 

suspected UXO. Signals transmitted from items such as cell phones, short-wave 

radios, single side-band radios or other communications and navigation devices may 

detonate UXO. 

• Note the location where suspect munitions is found, the direction, any landmarks or 

other features that would aid others in locating the munitions. 

• REPORT: Once area has been evacuated, notification shall be made immediately. 

Provide as much information as possible, including location, approximate size, 

shape, color, and any other distinguishing features such as nomenclature or writing, 

fins, etc. 

o Anytime suspected UXO is encountered, immediately call the local emergency 

response authority (e.g., local police, or 911).  

 

7.6  Explosion Response Procedures 

An explosion requires the immediate termination of work activities and evacuation from the 

area or site. The cause of the explosion shall be determined, and prevented from reoccurring, 

before activities will be permitted to resume. The PSO will be informed immediately if an 

explosion occurs. 

 

7.7 Suspension of Operations 

Operations may be suspended for several reasons. The following criteria will be used to 

determine under which conditions operations must be ceased: 

 

• A fire at, or within 100 yards of the work site 

• An explosion on site 

• UXO materials are discovered in the work area 

• Radioactive materials are found with gamma radiation greater than 2mR/hr 

• High winds or an electrical storm in the vicinity 

• A major earthquake 

• A severe illness or injury to personnel at the work site 

• Reduction of project personnel for any reason to an unsafe number for drilling and 

sampling activities 

• Temporary inability to notify the PSO or TSO of unsafe working conditions 

 

All other criteria under which operations must cease, which are related to site-specific 

emergencies or conditions, will be discussed by the TSO in project safety meetings. 
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8.0 CLOSURE  

GLA cannot guarantee the health or safety of any person entering this site. Due to the 

potentially hazardous nature of this site, and the activities occurring thereon, it is not possible 

to discover, evaluate, and provide protection for all possible hazards which may be 

encountered. Strict adherence to the health and safety guidelines set forth herein will reduce, 

but not eliminate, the potential for injury at this site. The health and safety guidelines in this 

plan were prepared specifically for this site and project, and should not be used on any other 

site without prior research and evaluation by trained health and safety specialists. 
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9.0 APPROVALS 

The undersigned personnel certify that this health and safety plan will be utilized for the 

protection of the health and safety of workers during the field investigation of the Coffin Butte 

old military landfill/burn dump. 

 

 

 

 

 

_____________________________   ____6/12/2017      _ 

John Hower, PG, CEG     Date 

Project Safety Officer 

 

 

 

 

 

 

_____________________________   ____6/12/2017      _ 

Aaron Ogorzalek, PE     Date 

Project Manager 

 

 

The undersigned personnel have reviewed and approved this health and safety plan on behalf 

of VLI. 

 

 

 

_____________________________   ______________ 

Ian Macnab Date 

Environmental Manager 
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The undersigned field personnel have read and been briefed about the contents of this health 

and safety plan, and intend to comply with its provisions: 

 

 

 

Signature   Name     Date 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 

 

____________________ __________________________ __________________ 
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Appendix A 

Emergency Contact Numbers and Locations 
 

Hospital  

Good Samaritan Regional Medical Center 

Address: 3600 NW Samaritan Dr 

Corvallis, OR 97330 

Telephone: (541) 768-5111 – or – 911 

 
From the work area: 

Head east on Coffin Butte Rd (0.7 mi) 

Turn right onto OR-99W/Pacific Hwy W (7.3 mi) 

Turn right onto NW Elks Dr (275 ft) 

Turn right onto NW Samaritan Dr (0.5 mi) 
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Fire Departments  

Corvallis Fire Department 

Telephone: (541) 766-6900 

 

Adair RFPD Station 1401 

Telephone: (541) 745-7212 

 

 

Munitions/Unexploded Ordnance (UXO) 

Call 911, or 

US Army Technical Center for Explosives Safety 

Telephone: (918) 420-8919 
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Appendix B 

Department of Defense Explosives Safety Guide  

(Construction Industry) 
 



Construction   
  Industry

3Rs Explosives Safety Guide

R
R
R

ecognize
etreat
eport



1

Munitions are designed to injure, maim 
or kill people, or to destroy equipment or 
structures. Consider any encounter with 
a known or suspected munition as an 
extremely dangerous situation.

During construction work (e.g. clearing 
vegetation, grubbing, grading, or excavation), munitions may be encountered. 
This is particularly true for areas known to have once been used by the military 
for munitions-related activities (e.g., live-fire training and testing, and munitions 
demilitarization). 

Military munitions operating buildings (e.g., munitions production and 
demilitarization facilities) and any installed equipment may contain explosives 
residue in high enough concetrations to present an explosive hazard. Building 
features (e.g., floors, walls, drains, internal and external piping, and ventilation 
systems), in which explosives residues could accumulate and present an explosive 
hazard, are of particular concern.  Industrial equipment, particularly equipment 
with internal cavities, from facilities used in munitions production or demilitarization 
operations (e.g., cast loading, milling, or steam-out) that generated explosive 
residues (e.g., dust or vapors) is also of concern.

After both world wars and recently with force 
realignment and modernization efforts, the 
Department of Defense (DoD) closed a number 
of military installations and training areas, and 
returned other lands previously used for military-
related activities to public use. Because of the 
live-fire training and testing required to maintain 
this force, millions of acres in the United States 

are known or suspected to contain military munitions in the form of unexploded 
ordnance (UXO), or discarded military munitions (DMM). In some cases, munitions 
constituents (e.g., TNT)  may also exist in high enough concentrations to present 
an explosive (detonation) hazard. Although DoD routinely made an effort to remove 
any explosive hazards present before releasing land from its control, some may 
remain. These explosive hazards may be found on the surface or in the subsurface.

The UnITed STaTeS  
haS alwayS 
maInTaIned a hIghly 
TraIned and ready 
forCe To proTeCT ITS 
naTIonal InTereSTS. 
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wIll yoU Know whaT To do If yoU enCoUnTer a mUnITIon?

Areas at which DoD conducted munitions-related activities include, but are 
not limited to operational and former ranges, and areas used for munitions 
demilitarization. The types of explosive hazards present may differ between areas. 
As an example, a former impact area may contain UXO, while a former maneuver 
area may only contain DMM.

Munitions can also be found in areas 
where combat operations once occurred. 
Even cannon balls found on Civil War 
battlefields present a potential explosive 
hazard. However, for a variety of reasons 
(unauthorized disposals, discarded 
souvenirs) munitions may be encountered 
almost anywhere.

Prior to working in areas with a history of military use, even areas where DoD 
has completed an environmental response to remove any hazards detected, it is 
important to familiarize yourself with the site history and potential hazards. This can 
be provided through site-specific safety training. In some cases, safety officials may 
determine that on-site or on-call construction support by UXO-qualified personnel 
is necessary to help ensure the safety of construction workers, particularly during 
ground disturbing or intrusive activities.
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Remember that munitions:

• Come in many shapes and sizes.
 o They could look like a:

 - Pointed pipe
 - Soda can
 - Baseball
 - Car muffler

 o They may:
 - Look new or old
 - Be found alone or in clusters

• Should be considered extremely 
dangerous regardless of size or age 

• Munitions often become more 
dangerous with age, not safer

Munitions may be:

• Found almost anywhere

• Clearly visible on the surface

• Buried at depths of inches to many feet

• Partially or completely hidden by dirt  
or vegetation 

• Found under paved areas (roads, 
parking lots) or building slabs

• Underwater, in lakes, streams, or the ocean

• Exposed by natural phenomena (e.g., tides)

• Easy or difficult to recognize

While munitions are most likely to be encountered 
during construction in areas where DoD conducted 
munitions-related activities, they may be 
encountered anywhere. To protect yourself and 
your co-workers, know whether munitions-related 
activities ever occurred at your work site, and learn 
to follow the 3Rs: Recognize, Retreat, Report.

R
R
R

ecognize
etreat
eport

mUnITIonS are deSIgned To Be dangeroUS
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Recognizing that you may have encountered a munition is one of the most 
important steps in reducing the potential risk of injury or death.  Because munitions 
pose a potential explosive hazard, they should never be touched, moved or 
disturbed (handled).

wIll yoU do The rIghT ThIng when The TIme ComeS?

In 1993, a construction worker digging a trench unearthed what looked like large 
bullets. He recognized the potential danger, stopped digging and notified his 
supervisor. Local authorities were called. As a result of this worker’s actions, nearly 
150 high explosive tank shells were recovered from a former WWI training area.

Remember, whether complete or in 
pieces, any munition or suspect munition 
encountered  should be considered 
extremely dangerous. Do the right thing! 
immediately stop all operations in the 
area; do not touch, move or disturb it, and 
notify your supervisor or local authorities.

If you encounter or suspect you may have encountered a munition, do not touch, 
move or disturb it.  Instead, carefully retreat from the area by retracing your steps.

• Immediately stop all construction activities in the area, warning others of the 
potential danger.

• Do not approach the munition or a suspect munition. (Some fuzes are sensitive to 
changes in temperature, movement or pressure.)

• Move away from the area and keep others away from it! 

Unfortunately, munitions are often popular, but potentially deadly souvenirs. Taking 
a munition for a keepsake presents an immediate and real danger to you. Bringing 
one home endangers your family, your friends, and your community. Don’t be 
tempted.

R
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If you encounter or suspect you have encountered 
a munition, do not touch, move or disturb it. Instead, 
immediately stop construction activities and move 
away from the area and report what you saw.

Protect yourself, your co-workers, and the public 
by immediately reporting any munitions or suspect 
munitions encountered to your foreman, site 
supervisor, or by calling 911.

Provide as much information as possible about what you saw and where you saw 
it. This will help the police and explosive ordnance disposal personnel (usually 
referred to as EOD personnel) find, evaluate and address the situation.

If you believe you may have encountered a munition, report the following:

• The area where you encountered it.

• A general description of the munition, to include:
 o Its size
 o Its shape
 o Any readily visible markings--do not approach or handle the munition to see 

the markings

R
R
R
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mUnITIonS 
Common SIze 
and Shape 
profIleS



don’t forget

follow the 3rs

• Munitions are dangerous and may not be easily recognizable!

• The history of your work site--know when you are working on a 
former military range or disposal area!

• Never touch, move or disturb a munition!

Recognize 

When you may have encountered a munition.

Retreat 

Do not touch, move or disturb it, but carefully leave the area.

Report 

Immediately notify the police if on land,  
or the U.S. Coast Guard if at sea. 

Emergency contacts: 

• On land: Call 911
• At sea: Use Channel 16 (156.800 MHz)

R
R
R

ecognize
etreat
eport

For additional information call  
U.S. Army Technical Center for Explosives Safety  

at (918) 420-8919 
or see 

the US Army’s UXO Safety Education website 

https://www.denix.osd.mil/uxosafety 

FEBRUARY 2010


