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Report to Olympic Environmental Council 

on Rayonier Mill Site Waste

by

Peter L. deFur, Ph.D.

June 11, 2001

Funding for this product was provided by a Public Participation Grant from the Washington State Department of Ecology.  These materials were reviewed by the Department of Ecology for consistency with the purposes of the grant only; grant funding does not constitute endorsement of opinions or recommendations expressed herein.
This report addresses the report submitted by Rayonier, Inc. to Clallam County and Department of Ecology entitled: “Solid Waste Characterization, Rayonier, Inc., Port Angeles Mill Site; Port Angeles, Washington.” February 7, 2001.  The present report includes earlier comments on the analytical data provided by Clallam County for material sampled from the Rayonier Mill site, Port Angeles, WA. The data were from Analytical Resources, Inc., and refer to ARI job nos. CH09, CH14, and CH17. 

Major Findings and Recommendations:

1) The analysis should use individual samples for measuring contaminants, not composites, particularly in the case of materials known to have some level of contamination.

2) Waste with dioxins and furans at levels at or near current (year 2001 and previous) clean-up levels should not be disposed in facilities not regulated for hazardous waste, especially not in residential areas.

3) All three samples which were assayed for dioxin/furans had them at levels much higher than the statewide average; one was nearly 6 times higher than the regulatory clean-up level.

4) Considering that EPA now recognizes dioxin is much more (at least 10x) toxic than previously believed, waste with 100 ppt or more should be treated as hazardous or dangerous, as appropriate.

5) The state method for assessing general chlorinated hydrocarbons in waste is not the correct method to use for dioxins/furans, owing to the extraordinary properties of these chemicals.

6) The wastes with high levels of dioxins and furans should be disposed in a hazardous waste landfill.  
7)  PCB’s and PAH’s need to be measured in waste samples from the mill site – PCB’s and PAH’s are known contaminants at this site.
8) More precise sampling and analysis for metals is needed.

Introduction 

This report presents the results of chemical analysis of waste samples collected by Landau Associates from the Rayonier Mill site on October 4 and 5, 2000.  The waste is being disposed at the Mt. Pleasant landfill, Port Angeles, Clallam County, Washington.  Mt Pleasant is a residential area.  Rayonier received a conditional use permit to landfill there.  The sampling and analysis was conducted under the Final Closure Plan design, as submitted to and approved by Clallam County.
The Closure Plan has been reviewed previously and the comments pertaining to the closure plan are relevant here.  The major problem is that the use of composites gives information on bulk materials, and does not separate the specific components or sub- sampled parts of the waste.  Thus, a sample with a very high level of one contaminant will be averaged with waste with low levels of that contaminant resulting in a "non detect” (ND) or allowable limit.  At this site, one objective needs to be identification of waste with very high levels of metals, PCB’s, dioxins and furans and other mill contaminants.  Waste streams already found to have these constituents need to be sampled and analyzed according to individual samples, not composites.

This report also refers to sampling of the Spent Sulfite Liquor Lagoon conducted previously, but seemingly not reported to either Clallam County or the Department of Ecology until this year.  The data and results for the sampling of the spent sulfite lagoon are contained in the following report:

Draft Report – “Spent Sulfite Lagoon Soil Characterization; Rayonier Port Angeles Mill .” February 24, 1998. Landau Associates, Inc.

The results from the “Spent Sulfite Lagoon Soil Characterization” are not covered in the Solid Waste Characterization report.

Sampling and analytical Results:

Samples were taken from the following sources or locations on the Rayonier Mill site, with report abbreviation given in ():

Waste
 (symbol in report)

No. individual/composite
    No. composites*

Hogged fuel (WWHF)



20

     5 + 5 

Pulp (WWP)





15

     3+
3 + 1

Hogged fuel boiler ash (HFA)


15

      3 + 3 + 1

Water treatment plant (WWFM)

  
  3

      2

Spent sulfite liquor lagoon and berm soil (SSL) –

      3 

*multiple sets of composite samples were taken for the different measurements – one set for metals, another set for organic chemicals, and a single one for dioxins. One of the SSL samples was a duplicate.

The final report indicates in Table 1 that a total of 29 composite samples were taken, with the number of individual samples making up each composite, as shown. One of the samples from the sulfite lagoon (SSL) was a duplicate.  Only 15 unique samples were taken from the waste, as follows:

WWHF
5

WWP

3

HFA

3

WWFM
2

SSL

2

Samples were taken as individual samples that were then combined to form composite samples, as per the closure plan, with different numbers of individual samples in the composites, as given above.  Different composite samples were collected for measuring the different categories of contaminants (organics, inorganics and dioxins). Three samples were obtained from the spent sulfide lagoon; the final report shows that these were composite samples although the initial data report indicates that these were individual samples.  On all samples, the lab measured inorganic and organic chemicals using the TCLP (Toxicity Characteristic Leachate Procedure), standard EPA protocol for measuring the toxicity of solid waste; two samples show dioxin/ furan analyses were conducted.

The following were measured on the samples:

11 volatile organic compounds

12 semi-volatile organic compounds, no PCB’s or phthalates

8 organic pesticides, no DDT, no dieldrin

dioxins and furans on only 3 samples

Sampling included the usual series of spike samples, lab standards and blanks, recovery analysis, all of which were acceptable, specifically the percent recovery.

The detection limits are quite high for all of the volatile and semi-volatile compounds, on the order of 10- 50 ul/L.  Still, these are below the regulatory limits for these compounds. 

Dioxins and furans were measured on one sample from the spent sulfite lagoon (SSL no. 1), one hogged fuel boiler ash sample (HFA no. 3) sample and one sample of pulp sample (WWP no.1).  The hogged fuel boiler ash (HFA –3) sample had total dioxins and furans of 5700 ppt, nearly six times higher than the cleanup level of 1000 ppt. The pulp sample WWP had dioxins and furans of 230 ppt; the sulfite lagoon sample had 28 ppt.  These results are shown in the table below.

Spent Sulfite Lagoon (SSL)



    28 ppt

Hogged Fuel Ash (HFA –3)



5700 ppt

Pulp (WWP 1)





  230 ppt

Dioxins and furans were measured in only three samples and were found in all three.  Samples WWP-1, HFA-3 and SSL-1 all contained a complete suite of dioxins and furans in measurable amounts.  Only the total of these are given, according to the toxicity equivalency system used internationally to relate different forms of dioxins and furans to one another.  All of these totals are well above any background, and the presence of such a wide range of forms of dioxins and furans is not common.  This range of compounds was also found in samples taken by EPA and reported in the START SI reports at the Mill Site and at the landfill, notably in the ash sample taken exposed on the surface of the landfill. 

The report gives an evaluation of the analytical results for dioxins and furans in waste in Section 3.0.  The report further indicates the WAC regulations for halogenated hydrocarbons against which these dioxin and furan results are compared for regulatory purposes.  The regulations cited are for other organic chemicals with chlorine (or bromine or iodine), not dioxins, furans or PCB’s.  Use of the criteria for general halogenated hydrocarbons is incorrect because of the substantial physical, chemical and biological differences between dioxins, furans and PCB’s and generic halogenated hydrocarbons.

The analysis measured for the presence of the following chemicals:

Pesticides:




Volatile chemicals:
lindane (gamma BHC)


vinyl chloride

heptachlor




1,1 dichloroethene

heptachlor epoxide



chloroform

endrin




           1,2 dichloroethane

methoxychlor



           2 butanone

gamma chlordane



carbon tetrachloride

alpha chlordane



trichlorethene

toxaphene




benzene

2,4 D





tetrachloroethene

silvex (2,4,5 TP)



chlorobenzene






1,4 dichlorobenzene

semi-volatile chemicals:


metals:

1,4- dichlorobenzene


arsenic

2 methylphenol



barium

4 methylphenol



cadmium

hexachloroethane



chromium

nitrobenzene



           lead

hexachlorbutadiene



mercury

2,4,6 trichlorophenol


selenium

2,4,5 trichlorophenol


silver

2,4 dinitrotoluene

hexachlorbenzene

pentachlorophenol

pyridine

The samples contained metals above the level of detection (but still considered low levels) in the following amounts:

Sample ID

      barium
cadmium
chromium
lead
mercury




     ppm
ppm

ppm
          ppm
     ppm

Ssl-1
(also silver 0.03)
0.53



0.08



D-1



0.86



0.05

     0.0001

Ssl-2



0.8



0.06

     0.0001

Wwhf-1-2-0-1.2

0.26

Wwhf-1-2/c/4-8

0.2
  
.02

Wwhf-3-4/c/0-4

0.35   
   
.02

Wwhf-3-4/c/4-6

0.16
   
.02

Wwhf-5-6/c/0-4

0.2

Wwhf-5-6/c/4-8

0.14

Wwhf—8/c/0-4

0.3





     0.0001

Wwhf 7-8/c/4-6.5

0.15

Wwhf-9-10/c/0-4

0.29
   
.01



     0.0008

Wwp-2


0.14




    0.2

Wwp-3


0.14




    0.1
     0.0002

Wwfm-1


0.35

Wwfm-2


0.3

Hfa-1



0.13

0.01

Hfa-2



0.22

0.03

Hfa-3



0.19

0.04

Wwp-1


0.14

0.02

0.04
   0.4

Summary:

No PCB’s were measured in the sampling program, despite the fact that PCB contamination has been and continues to be one of the contaminants of concern.

Only a few pesticides were measured; several that were commonly used in the past are likely contaminants. Samples should be analyzed for a broader spectrum of pesticides, such as total DDT, tributyl tin (and related tin compounds), dieldrin, aldrin, total endosulfans.

The analysis did not include measurements of polynuclear aromatic hydrocarbons (PAH’s), a class of toxic chemicals known to occur in the marine sediments at this site.  The analysis needs to measure total PAH’s and reserve samples to measure the individual compounds if the results reveal presence of PAH’s in the waste material.
The waste has low levels of metals, but this may be an inaccurate impression given the high levels the EPA found at the mill site and the dilution effect that results from composite sampling.  More precise sampling and analysis for metals is needed.

The dioxin and furan data are treated as any other halogenated (chlorine, bromine, iodine, etc.) organic compound, when in fact such is not the case.  Treating dioxins and furans in the same way as other compounds fails to recognize that dioxins are active at orders of magnitude concentrations lower than any of the other halogenated compounds.  EPA recognizes this fact in the Dioxin Reassessment that has now passed review by the EPA Science Advisory Board and will be released shortly.

The TCLP procedure does not adequately address dioxins and furans because of the physical and chemical properties of these contaminants and the fact that they remain active for decades and slowly accumulate in living tissue.

Dioxins and furans were found in ALL three samples in which they were examined.  Three (3) composite samples show elevated levels of dioxins and furans; one of these samples exceeds any regulatory limit in place. All the samples have barium and a few samples have heavy metals.  About 20 % of the unique samples have contaminants at high levels, indicating a large amount of the waste may be polluted at serious levels.  

The Rayonier report estimates the total amount of waste of each kind (Table 1 in the Rayonier report).  Each of the three types of waste with high dioxins is estimated at about 2,000 cubic yards; the total of these is thus 6,000 cubic yards of waste, much of which may be contaminated with high levels of dioxins and furans.  At least some of this waste is contaminated at high levels.  But the sampling method does not reveal how much of this waste is contaminated at what level.  

Because PCB’s and PAHs are known to contaminate this site, it should be assumed they are present in at least some of this waste, even if not characterized. According to the assumptions in the closure plan, it must be assumed that ALL of the 2000 cubic yards of pulp and the same amount of sulfite sludge have excess dioxin and that the 2000 cubic yards of hogged fuel boiler ash is highly contaminated with dioxins and furans.

Finally, given the omissions of critical contaminants from the measurements, finding dioxins/furans in 100% of the samples assayed for them, plus their resulting high levels--including in intended final cover material, and the possible large volume of contaminated waste, it is strongly urged that the materials being taken to the landfill be fully and correctly re-sampled. This is critical for the following reasons.  The Closure Permit does not allow for this level of known contamination and there is strong cause to believe there is much more contamination.  These types of contamination carry a range of serious health impacts and yet the contaminated wastes are being dumped in a residential area.

