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June I, 1987 

Steve Petrin 
Director. Fnvironmental Health and Safety 
90 West Red..aod Avenue 
Fort Bragg, CA 95437 

IJefIr Mr. PetrinI 

........ ~ ." . 

CERIll'IW-Return Receipt Requested 

&closed is Order No. frl-ro, rescinding Cleenup and Abatement Order No. 86-43 for the 
little Valley ash soil 8IIIIMldment site. I was pleased to eee the efforts expended at the 
site have resulted in no further threat of discharge at the north site. 

I 1<188 concerned to learn that the II!Ih stockpiled in the area south of area "A" _ not 
being 1nc.orpoiated Incorporation acti vit1es should COI1IIleIICe at OI)(;EI on this stockpiled 
area. No further material should be stockpiled in this area. 

I regret having to canc:el our meeting of June 2, but I look forward to meeting with you 
and Rod Shippey on Jtme 15, at 2 o'clock. 
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Sincerely, 

Susan A. Warner 
Associate &gineering Geologist 
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. " • • California Regional Water Quality Control Board 
North Coast Region 

ORDER 00. 87-00 

RECISION OF ClEANUP AND ABA'I'.EMml' ORDER 00. 86-43 

FOR 

GEORGIA-PACIFIC OORPORATION 
FORT BRAGG ASH SOIL AMENIl1ENT 

Mendocino County 

The California Regional Water Quality Control Board, North Coast Region, (hereinafter the 
Regional Board) finds that: 

WHEREAS, Georgia-Pacific Corporation (hereinafter the discharger) was issued Cleanup and 
Abatement Order No. 86-43 on February 11, 1986, requiring that ash wastes be stabilized 
and remedial cleanup activities be undertaken. 

WHEREAS, The Regional Board staff inspected the area on May 15, 1986, December 30, 1986. 
and on May 19. 1987. and determined that appropriate corrective actions had been taken. 
ash 1oI8stes were no longer discharging or· threatening to discharge from the Little Valley 
site. 

'i1lEREFORE. IT IS HEREBY aIDEREJ) that pursuant to Water Code Section 13304. Order No. 
86-43 be rescinded. 

DRIGI~:'-- ::::NEDBI 
Ordered by __ --=---,--::--:,.....,~--

Benjamin D. Kor 
Executive Officer 

June 1. 1987 
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NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AND STREAM IMPROVEMENT, INC, 
260 MADISON AVE. NEW YORK, N.Y. 10016 (212) 532·9000 

June 2, 1987 

TECHNICAL BULLETIN NO. 525 

Ru ••• 11 O. 810 ••• r 
Technical Director 

(212) 5329001 

ASSESSMENT OF HUMAN HEALTH RISKS RELATED TO EXPOSURE TO DIOXIN 
FROM LAND APPLICATION OF WASTEWATER SLUDGE IN MAINE 

In late September 1985 it was announced in Maine that dioxin 
(2,3,7,8 TCDD) in low part per trillion levels had been found in 
some waste treatment sludges from the pulp and paper industry in 
Maine. This is in contrast to the findings on samples of sludges 
analyzed in 1983 by EPA as part of a joint study supported by the 
Paper Industry Information Office of Maine, the Maine Department 
of Environllierttal Protection (DEP) and the University of Maine. 
The analysis of three different samples then showed non~detectable 
levels at 85, 140 and 340 parts per trillion 2,3,7,8 TCDD. 

As a result of the EPA findings of 1985, the Maine DEP held a 
series of public hearings in early 1986 to consider alternatives 
for managing the sludges used in land application in that state. 
Regulations which established the allowable level of dioxins in 
(a) sludges used in land application programs and (b) the soils to 
which they are applied were subsequently developed. 

During the course of developing the land application regula
tions the Maine Paper Industry Information Office, Maine Wastewater 
Control Association and National Council for Air and Stream Im
provement contracted with Envirologic Data Inc. to assess any 
potential risks to human health or impacts on the environment from 
land application of wastewater sludges. These assessments were 
presented orally at the hearings held by the Maine DEP. 

The National Council then contracted with Envirologic Data to 
organize the oral presentations on human health risks into a com
prehensive written report. This technical bulletin is the work 
product of that effort and incorporates additional new published 
literature and yet unpublished information collected since the 
time of the hearings. 
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The bulletin contents first deal briefly with human health 
risk assessment and hazard identification. The bulk of the bul
letin is devoted to exposure assessment, risk assessment, and the 
conclusions. In presenting the exposure assessments the pathways 
for movement of dioxin from land application of sludge through 
both direct contact and the food chain are identified. The risk 
assessment then gives special attention to two population groups, 
(a) the Maine farmer and/or his family who may be subject to a 
different level of exposure in those situations where they depend 
solely on food, meat and milk derived from animals grazed on sludge 
amended fields and (b) the general population. The lowest accept
able levels for dioxin in sludges or soils to which these sludges 
were for Maine farmers who rely on milk and beef grown on sludge 
amended lands. 

The authors caution that the risk assessment approach used is 
based on reasonably conservative parameters and over all the qual
itative risk assessment estimates are conservative in light of the 
evidence to support TCDD's action as a cancer promoter, a subject 
covered in depth in NCASI Technical. Bulletin No. 524. Finally, 
based on the results of this risk analysis the authors conclude 
that levels of TCDD even greater than those in Maine sludges may 
be of little concern to public health. 

Your comments and questions on this technical bulletin are 
solicited and should be directed to me or Dr. Michael Sullivan, 
Toxicology Program Manager, at the address or telephone nUmber 
above or to Mr. James J. McKeown at NCASI, Dept. Civil Engineering, 
Tufts University, Medford, MA 02155 (telephone 617-381-3254). 

ROB:mh 
Attach. 

Yours very truly, 

Q, ......... Q<LO~9t:r1 
Russell o. Blosser 
Technical Director 
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ASSESSMENT OF HUMAN HEALTH RISKS RELATED TO EXPOSURE TO DIOXIN 
FROM LAND APPLICATION OF WASTEWATER SLUDGE IN MAINE 

1.0 BACKGROUND AND INTRODUCTION 

1.1 Background 

The production of pulp and paper products utilizes several 
standard manufacturing processes in which water is used as a medium 
of transport, a cleaning agent, a solvent or mixer, and as an agent 
in the fiber-to-fiber bonding reaction during paper manufacture. 
Throughout these processes, wastewaters are generated, recycled, and 
eventually discharged to the mill's waste treatment plant. 

The paper industry in Maine treats millions of gallons of waste 
process water per day. Primary wastewater treatment is basically a 
sedimentation process utilizing physical and chemical processes. The 
resultant product is called primary sludge. 

Secondary treatment begins with the addition of nitrogen and 
phosphorus to the wastewater after much of the fiber and other solids 
have been removed in the primary clarification process (Watson and 
Hoitink, 1985). The added nitrogen and phosphorus support 
microorganisms that utilize the organic ma't'ter in sludge as a carbon 
source. This activity increases the microbial mass which is settled 
out and in some processes is then known as activated sludge. After 
dewatering, the material is called secondary sludge. Oftentimes, the 
primary and secondary sludges are combined and dewatered prior to 
disposal. 

Land application of sludge as a low-cost fertilizer and soil 
conditioner has been a valuable, accepted practice for a number of 
years (EPA, 1984e). Sludge contains nutrients which are required for 
plant growth -- namely nitrogen, phosphorus, potassium, calcium, and 
minor trace elements. Sludge is high in organic matter which, when 
added to the soil, improves both its structure and water-holding 
capacity. In addition, the fibrous nature of a paper mill sludge 
retards runoff and erosion. 

Trace chemical components in Maine paper mill sludges are well 
within the environmental and health levels established by the U.S. 
EPA for identifying nonhazardous wastes. The material contains no 
detected pathogens and is very low in concentrations of heavy 
metals. with the exception of' copper, the metals found in paper mill 
sludges are present at concentrations lower than the concentrations 
of those metals in natural Maine soils (Resource Conservation 
Service, 1987, Personal Communication; NCASI, 1984). 
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In the State of Maine, the treatment of paper mill and 
municipally-derived wastewaters results in the production of over 
1,000,000 cubic yards of sludge each year (Maine DEP, 1986a). Over 
75 treatment plants dispose of their sludge through composting or 
land application for agricultural use.' Without the approval to apply 
these materials on agricultural lands. Maine's major commercial 
landfills would be filled to capacity within one year, creating a 
serious landfill shortage and disposal problem (MaineDEP, 1986a). 

Recently. low levels of 2.3.7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7.8-TCDD) were detected in Maine sludges. ranging from the limit 
of detection upwards to 51 parts per trillion (Ppt) (Maine DEP i 
1986b). Questions have been raised concerning the potential human 
health risks and environmental impacts of low levels of 2,3,7.B-TCDD 
in land-applied Maine sludges. This culminated in the Natural 
Resources Council of Maine and other citizens petitioning the Maine 
Board of Environmental Protection to establish a standard limiting or 
banning the land application of sludge containing dioxin. 

Envirologic Data. Inc., a Portland, Maine based firm providing 
specialized counsel in human health and environmental risk assessment 
was contracted by the Maine Wastewater Control Association, the Maine 
Paper Industry Information Office, and the National Council of the 
Paper Industry for Air and Stream Improvement (NCASI), to assess any 
potential risks to human health or impacts on the environment from 
exposure to dioxin in land-applied wastewater sludges. The risk 
assessment results were presented orally at regulatory hearings 
before the Department of Environmental Protection (DEP) of the State 
of Maine in the Spring of 1986. 

The National Council of the Paper Industry for Air and Stream 
Improvement. Inc., has subsequently contracted Envirologic Data to 
produce a comprehensive written report of the human health risk 
assessment presented before the Maine DEP. In the intervening time 
since the initial presentations, Envirologic Data has reviewed 
additional published literature as well as information available from 
unpublished sources. As a result of this review. Envirologic Data 
has refined its earlier analysis. The risk assessment presented in 
this document contains these refinements and is the current 
professional opinion of Envirologic Data, Inc. The present analysis 
differs somewhat from the 1986 testimony and supercedes previous risk 
estimates of Envirologic Data regarding land-applied wastewater 
sludge in Maine. 

1.2 Introduction to Human Health Risk Assessment 

Risk assessment is defined by the National Academy of Sciences 
as the characterization of the probability of potentially adverse 
health effects from human exposures to environmental hazards. Risk 
has two major components -- hazard and exposure. A very potent 
toxicant does not pose a health risk if there is no exposure. 
Similarly, exposure to a chemical with no toxicity does not pose a 
health risk. For 2.3,7.8-TCDD, the potential for carcinogenicity 



I ,. 
{ 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

• • 
I 
I 
t 
I 

-3-

has been identified as the principal health concern. In this 
analysis, Envirologic Data has characterized the upper-bound 
incremental cancer risk, above the background risk, due to low-level 
exposure to dioxin in landspread wastewater sludges. This same 
analysis was used to develop "allowable" TCDD levels in soil and 
sludge. 

When available data on humans are inadequate to predict 
carcinogenic response, animal data are used to extrapolate to 
low-level human exposure. This is the case with risk assessments of 
TCDD. Envirologic Data's approach to assessing the risks of low 
levels of TCDD in sludges is outlined below: 

1. Review and evaluation of animal and human toxicity data 
through review of major secondary sources and evaluation of 
key primary sources. 

2. 

3. 

4. 

5. 

Development of soil-loading models for predicting TCDD 
concentrations in the soil from repeated application of 
wastewater sludges. 

Development of exposure scenarios and modeling of exposure 
parameters based on accepted agricultural practices, the 
experience of a technical advisory committee composed of 
agricultural experts and sludge utilization authorities, 
the scientific literature, and personal contacts with 
recognized authorities. Scenarios examined in the report 
include: 

o 

o 

o 

o 

o 

o 

o 

Maine consumer ingesting milk or beef from cattle 
grazed on sludge-amended pastures; 
Maine farmer ingesting milk or beef from cattle grazed 
on sludge-amended pastures; 
Maine farmer consuming milk or beef from cattle fed 
hay or silage corn grown on sludge-amended pastures; 
Maine farmer consuming corn grown on. sludge-amended 
fields; 
Maine farmer inhaling dust or in dermal contact with 
soil from sludge-amended fields; 
Maine child ingesting soil from sludge-amended fields; 

. and 
Maine child ingesting soil from lawn established with 
compost • 

Analysis of dose-response data from TCDD carcinogenicity 
tests in laboratory animals leading to selection of 
appropriate cancer potency figure and virtually safe dose 
for analysis. 

Integration of exposure and dose-reponse data and analyses 
to determine: 

o incremental cancer risks associated with each exposure 
scenario according to the soil-loading models in whiCh 
sludge containing 50 ppt TCDD is applied annually 
until maximum loading on a given site is achieved; and 



-4-

o ~allowable" soil and sludge TCDD levels associated 
with each exposure scenario corresponding to levels of 
"acceptable" incremental cancer risk of 1 x 10-6 
(one in one million) and 1 x 10-5 (one in one 
hundred thousand). 

2.0 HAZARD IDENTIFICATION 

This section contains a limited review of the extensive 
literature database regarding potential health hazards of 
2,3,7,8-TCDD to animals and humans. 

2.1 Animal Health Effects 

The toxicity of TCDD has been extensively examined in a number 
of acute, subchronic, and chronic studies. TCDn is readily absorbed 
through the gastrointestinal (GI) tract with absorption fractions 
reported to range from 50 to 86\ in feeding and gavage experiments 
depending on the vehicle matrix (Fries and Marrow, 1975; Rose et al., 
1976; Piper et al., 1973; Olson et al., 1980a). Soil-borne TenD 
typically is abSorbed by the GI tract to a smaller extent. 
Bioavailability percentages reported in the literature have ranged 
from less than 1 to about 50% (Poiger and Schlatter, 1980; Lucier et 
al., 1986; Umbreit et al., 1986b; Bonaccorsi et al., 1984). The 
variation in oral bioavailability figures reported in the literature 
may be due to variations in the amount of soil and TCDD administered 
to the test animals, level of organic matter in the soil, length of 
soil-TCDD contact, presence of co-"contaminants, and method for 
calculating bioavailability (Paustenbach et al., 1986; Poiger and 
Schlatter, 1980; Umbreit et al., 1986b; Lucier et al., 1986). TCDD 
is rapidly distributed to tissues with a high lipid content and 
typically is found localized in liver or adipose (fat) tissue, 
depending on the species (Gasiewicz et al., 1983). Excretion of TCDD 
is slow, with the elimination half-life in animals reported to range 
fro~ about 10 days for the hamster (Olson et a1., 1980a) to about 1 
year for the monkey (McNulty et al., 1982). 

The acute toxicity of TCDn exhibits more than a thousandfold 
range of response among different species. The acute LD50 in 
guinea pigs is reported to be 0.6 ug/kg body weight (b.w.) compared 
to a range of 1157 to 5051 ug/kg b.w. in the hamster (Kociba and 
Cabey, 1985). Symptoms of acute lethal poisoning include severe 
weight loss and thymic atrophy (Kociba and Schwetz, 1982) with death 
occurring up to 45 days after exposure (Olson et al., 1980b). 
Hepatic toxicity is a prominent component of TCDD toxicity in rats, 
mice, and rabbits (Kociba and Schwetz, 1982). TCnD may cause an 
acnegenic skin response in certain species (Kociba and Schwetz, 
1982). TCnD has the potential to alter the immune response in 
animals (Dean and" Kimbrough, 1986). 

TCDD isa potent inducer of microsomal enzymes including aryl 
hydrocarbon hydroxylase (AHH), with considerable differences in 
response from species to species (Kociba and Schwetz, 1982; Kimbrough 
et al., 1984). Enzyme induction is a very sensitive, yet 
nonspecific, indicator of dioxin exposure. It is hypothesized that 
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TCDD's mechanism of toxic action may consist of TCDD combining with a 
receptor protein in the cell, which then enters the nucleus and 
initiates enzyme induction leading to toxicity (Poland et al., 1983; 
Kimbrough et al., 1984; Poland, 1986). 

TCDD has induced teratogenic, fetotoxic, and other reproductive
related effects in mice, rats, and monkeys (Kimbrough et al., 1984). 
TCDO demonstrates a lack of mutagenic activity in the large majority 
of tests (Shu et al., 1987). 

TCDD is carcinogenic in rats and mice and induces a number of 
different tumor types, although the liver is the primary target 
tissue (Kociba et al., 1978; NTP, 1982). TCDD has been shown to be a 
potent promoter of liver tumors in the rat (Pi tot et al., 1980). 
TCDD also has been shown to be a tumor promoter in the skin of 
hairless mice (Poland et al., 1982). There is little evidence to 
suggest that it acts as an initiator (Pitot et al., 1980; Poland et 
al., 1982; Kimbrough et al., 1984; Poland, 1986). A more detailed 
discussion of this issue is presented in Section 4.3. 

2.2 Human Health Effects 

Although the health effects of TCDD in animals are 
well-documented, the human health effects of TCDD are less well 
defined. The data base on human exposure comes primarily from 
occupational exposures and industrial accidents at TCDD levels much 
greater than those typically encountered in the environment. Results 
of many of these studies are complicated by the difficulty and 
uncertainty in estimating exposures and by concomitant exposure to 
other chemicals. 

The half-life of TCDD in humans is not known precisely, but 
Poiger and Schlatter (1985) have calculated a half-life of 4.95 years 
based on a human volunteer study which demonstrates almost complete 
absorption of TCDD from the gut. Jones et al. (1986) cite the data 
by Poiger and Schlatter (1985) as showing that the effective period 
of retention is much longer than one year . 

Chloracne is the most consistent effect and "hallmark" of TCDD 
toxicity, and has been observed in cases of both acute and chronic 
exposure to high levels (Suskind, 1985; Kociba and Schwetz, 1982). 
Chloracne also can be caused by exposure to numerous other 
chlorinated aromatic hydrocarbons (Kimbrough et al., 1984), but 
2,3,7,8-TCDD appears to be the most pot.ent chloracnegen (Suskind, 
1985). A number of health effects, including porphyria cutanea tarda 
(Bleiberg et al., 1964; Pazderova-Vejlupkova et al., 1981) 
hyperpigmentation (Bleiberg et al., 1964), hirsutism (Bleiberg et 
al..,1964), altered liver function (Pazderova-Vejlupkova et aI., 
1981), and neurological problems (Singer et al., 1982; 
Pazderova-Vejlupkova et al., 1981; Moses et al., 1984) have been 
attributed to TCDD based on case histories or clinical surveys. In 
most of these cases, exposure was to 2,4,5-T or chlorinated phenols 
contaminated with TCDD, thus making it difficult to determine which 
chemical or whether the chemicals together produced the specific 
effects (Young et al., 1983). Sus kind (1985) points out that 
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sufficient exposure to TCOD can induce chloracne. but that systemic 
effects such as peripheral neuritis and transient hepatic dysfunction 
have occurred only in association with and subsequent to chloracne. 

A number of epidemiological studies have been conducted on 
persons exposed to TCDD from industrial accidents. occupational 
exposure, or herbicide spraying during the Vietnam War. Reviews of 
the epidemiologic database can be found in AMA (1984). EPA (1986), 
and NCASl (1987). Major findings of a few of the epidemiological 
studies that have been conducted are briefly summarized below. 

Studies of Herbicide Users 

o Case-control studies of workers in Sweden exposed to 
phenoxy herbicides or chlorophenols reported an increased 
incidence of soft-tissue sarcomas and malignant lymphomas 
(Hardell and Sandstrom, 1979; Eriksson et al., 1981. 
Hardell et al., 1981). 

o Study of subcohorts of Swedish agricultural or forestry 
workers showed no significantly increased relative risk of 
soft tissue sarcoma when compared to Swedish men employed 
in other industries, even though the agricultural and 
forestry workers' exposure to phenoxy acids is assumed to 
be greater than that of other occupational groups (Wiklund 
and Holm, 1986). 

o New Zealand case-control study of soft-tissue sarcoma 
reported to find no association with agricultural 
activities or herbicide exposure (Smith et al., 1982b, 
1983. as cited in Blair, 1986). 

o New Zealand interview study reported to find nonsignificant 
excess of non-Hodgkin's lymphoma in persons potentially 
exposed to phenoxyacetic acids and chlorophenols (Pearce et 
al., 1986, as cited in Blair, 1986). 

o NCl case-control study of agricultural use of herbicides in 
Kansas reported to demonstrate association between use of 
phenoxYacetic acid herbicides, specifically 2,4-0, and 
non-Hodgkin's lymphoma. No association found with 
soft-tissue sarcoma or Hodgkin's disease. 2,4-0 does not 
contain 2,3,7,8-TCOD, but may contain other less toxic 
congeners (Hoar et al., 1986). 

o New Zealand birth defects study reported to show no 
suggestive evidence that 2,4,5-T adversely affected 
pregnancy outcomes (Smith et al., 1982a, as cited in AMA, 
1984). 

Studies of Vietnam Veterans 

o New York State study reported to find no significant 
association between soft-tissue sarcoma and Vietnam service 
(Greenwald et al., 1984, as cited in AMA, 1984). 

o Air Force Ranch Hand study reported to show no relationship 
between herbicide exposure and increased mortality or 
adverse health effects at this 'time (Wolfe et a1., 1985). 
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o CDC study reported to provide strong evidence that Vietnam 
veterans are at no greater risk than others for siring 
babies with serious structural birth defects, when all 

.types of birth defects are considered in the aggregate. 
(Erickson et al., 1984). 

o Australian birth defects study reported to show no 
association between exposure and adverse pregnancy outcome 
and showed that risk of siring a malformed child was no 
higher for vietnam or non-vietnam veterans compared to 
other Australian males (Armstrong, 1983; Lipson, 1983; 
Minister of veteran Affairs, 1983: as cited in AMA, 1984). 

studies of workplace Exposures 

o Study of workers exposed during accident involving 2,4,5-T 
manufacturing at Monsanto Chemical plant in Nitro, West 
Virginia, reported to show no increased risk for overall 
mortality, cardiovascular disease, hepatic disease, renal 
disease, central or peripheral nerve problems, reproductive 
problems, or birth defects among exposed and those who 
developed chloracne (Suskind, 1985). 

o Dow Chemical study of a cohort of 2,192 chemical workers 
with potential occupational exposures to TCDD and/or other 
higher chlorinated dioxins reported to show no increased 
mortality or cancer mortality in exposed workers whose 
exposure resulted in chloracne when compared to U.S. white 
males (Cook et al., 1986; Bond et al., 1986). 

The only consistently demonstrated long-term health effect 
related to TCDD exposure has been chloracne. The epidemiologic 
evidence relating exposure to substances contaminated with TCDD and 
cancer in humans has been termed contradictory (Blair, 1986). The 
cancer endpoints for which the strongest positive associations have 
been reported include soft-tissue sarcoma (Hardell and Sandstrom, 
1979; Eriksson et al., 1981) and malignant lymphoma (Hardell et al., 
1981). Other epidemiologic studies, however, have not confirmed the 
positive associations between phenoxy herbicide or chlorophenol 
exposure and soft-tissue sarcoma or malignant lymphoma shown in the 
Swedish case-control studies (Wiklund and Holm, 1986; Smith et al., 
1982b, 1983, as cited in Blair, 1986: Pearce et al., 1986, as cited 
in Blair, 1986). It is not possible to conclude that herbicides or 
chlorophenols containing TCDD cause cancer in humans based on the 
results of the Swedish studies due to the lack of confirming evidence 
from other epidemiologic studies and the limitations associated with 
these studies. 

Several studies have reported on background levels of 
2,3,7,8-TCDD in the adipose tissue of individuals with no known 
exposure to TCDD (Graham et al., 1985: Patterson et al., 1986; Ryan 
et al., 1985a,b; Schecter et al., 1985: Nygren et al., 1966). These 
measurements suggest that exposure to 2,3,7,8-TCDD is widespread in 
the populations tested; however, the data are variable with some 
nondetectable levels. Mean background levels measured have been 
reported to range from about 3 to 10 ppt (Ryan et al., 1985a; Graham 
et al., 1985; Nygren et a1., 1986; Patterson et al., 1986). Sielken 
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(1966a) found that evidence from North America suggests that 
2,3,7,8-TCDD levels in human adipose tissue are log-normally 
distributed and are positively correlated with age. Sielken (1986a) 
also notes that among the observed U.S. background TCDD levels in 
adipose tissue, more than 10% were greater than 12 ppt. 

TCDD levels in Vietnam veterans were reported to range from a 
few ppt to as high as 99 ppt in fat, with a mean of 8.3 ppt (Hobson 
et al., 1983, as cited in young and Cockerham, 1985). TCDD levels 
measured in blood fat of vietnam veterans exposed to Agent Orange 
were reported to average 48 ppt (New York Times, 1986). Samples of 
fat tissues from citizens of southern vietnam believed to have been 
exposed to Agent Orange contained levels of TCDD ranging from 4 to 79 
ppt, with a mean of 23 ppt (Schecter et al., 1986). The biological 
significance of dioxin levelS measured in fat tissues in both 
unexposed and exposed individualS is not known at this time. 

3.0 EXPOSURE ASSESSMENT 

3.1 Identification of Potentially Exposed Populations and Routes of 
Exposure 

In this section, populations potentially exposed to TCDD in 
landspread sludges are identified. Potential exposures may be 
categorized into three principal population groups: (1) the Maine 
farmer and family who use wastewater treatment plant sludges as soil 
amendme~ts and fertilizers on pasture or crop lands, (2) the Maine 
consumer who ingests food produced on such farms, and (3) children in 
the general popuLation who may potentially ingest soil from lawns 
established with compost generated from wastewater treatment plants. 

As shown in Figure 3.1.A, the maximum population on farms using 
sludges is roughly estimated at about 900 people in 1986 (based on 
265 sludge-spreading applications in Maine [Personal Communication, 
K. Townsend, Maine DEP] and an average number of persons per U.S. 
farm family of 3.3 in 1983 [U.S. Department of Commerce, 1984]). Not 
all wastewater treatment plant sludges in Maine have been shown to 
contain TCDD. Results of dioxin analyses in 1986 showed that 2 out 
of 6 pulp and paper mill sludges and 8 of 11 POTW sludges tested 
showed nondetectable levels of 2,3,7,8-TCOD (Maine DEP, 1986b). 
Therefore, the number of people actually residing on farms utilizing 
TCDD-containing sludge, and thus potentially exposed to TCDD, would 
likely be considerably less than the figure of 900. The total Maine 
farm population and total general population are shown in Figure 
3.1.A for comparison. 

Potential routes of exposure to TCOD in landspread sludges 
include ingestion, skin contact, and inhalation. Due to its 
lipophilic properties, TCDD may accumulate in milk and beef fat. 
This report examines exposure to Maine farmers who consume their own 
milk or beef from cattle grazed on sludge-amended pastures or fed 
silage hay or corn grown on' sludge-amended fields. Potential 
exposure to Maine consumers is also examined. This scenario is based 
upon the possibility of farm sales of milk or beef, produced as 
described above, to commercial markets. One other food pathway 
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FIGURE 3.l.A. Maximum Estimated population on 

Sludge-Applied Farms Compared to 

Maine Farm Population and Total 

Maine populationa 

'::"'_-+---POPULATION ON 
SLUDGE-APPLIED 
FARMS c. 

TOTAL MAINE POPULATION 
(-1.1 MILLION) 

a. not drawn to scale 

b. based on 1980 statistics 

(-900) 

c. estimate based on approximate number of 
sludge-spreading farms in 1986 and average 
number of persons per farm family as of 1984 
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is examined, exposure to Maine farmers consuming their own produce 
that is grown on sludge-amended fields. 

In addition to food exposure pathways, a farmer or his family 
may be exposed directly to TCDD in landspread sludges through skin 
contact, dust inhalation, or soil ingestion. For members of the 
general population using compost for lawn establishment, soil 
ingestion by children is identified as the route of primary concern. 
potentially exposed populations and corresponding- routes of exposure 
are summarized in Table 3.1.A. 

3.2 Soil Loading Models for Estimating Concentrations of TCDD 

Models were developed by Envirologic Data to predict soil 
concentrations of TCDD resulting from long-term land application of 
wastewater sludges. Computer-based models were constructed to allow 
for relatively easy manipulation of variables such as sludge 
application rate, application frequency, and TCDD content of sludge. 

Two different methodologies exist for sludge application: 
topdressing and soil incorporation. In this analysis, sludge is 
considered to be topdressed on pastureland and hay fields and 
incorporated into corn fields. For the direct contact exposure 
scenarios (skin contact, dust inhalation, soil ingestion), sludge is 
assumed to be topdressed because it results in a worse-case analysis 
than soil incorporation. Key parameters in the topdressing and soil 
incorporation scenarios are described in Table 3.2.A. Annual 
application rates were based on typical sludge utilization rates in 
Maine. Relatively low concentrations of copper in sludge from a 
representative municipal treatment plant in Maine resulted in a 
lifetime permissible sludge loading of about 450 dry tons/acre, based 
on a copper limit of 500 kg/hectare (Maine DEP, 1985). This maximum 
permissible sludge loading limit of 450 dry tons/acre is used 
throughout this analysis. Based on this limit, for the topdressing 
methodology, sludge is applied at the rate of 10 dry tons/acre-year _ 
for 45 years. For soil incorporation, sludge is applied at 20 dry 
tons/acre-year for 22 years of application. 

The model assumes that all TCDD applied remains within the top 
I-inch layer of soil for years in which sludge is topdressed (with no 
incorporation), and that TCDD concentrations are uniform in that 
layer. For years in which soil incorporation occurs, all TCDD is 
assumed to remain within the top 6-inch layer of soil, and TCDD 
concentrations are assumed to be homogeneous in the 6-inch layer. 

The model also calculates TCDD loss from soil using a half-life 
for TCDD of 10 years. The contribution of volatilization and 
microbial. degradation to half-life remains somewhat unclear (Young, 
1983). Young (1983) suggests that the half-life for TCDD in soil 
might be about 10 to 12 years, but Fries (1987) points out that it is 
probably shorter at the surface where losses by volatilization can 
occur. Envirologic Data selected a 10-year figure for this analysis. 
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Figure 3.2.A illustrates the TeDD soil loading models for both 
application methodologies at a hypothetical level of 50 ppt TCDD in 
the applied sludge. In the soil incorporation model, the soil TCDD 
concentration increases in a stepwise function until the cumulative 
loading limit is met, then decreases at a rate determined by the 
half-life. In the topdressing model, the soil TCDD concentration in 
the top inch increases until the sixth year of application, at which 
time the top 6 inches of soil are turned over and mixed as part of 
conventional agricultural practice, thus causing a dilution effect. 
With each 6-year cycle, the TCDD concentration at the base of the 
spikes gradually increases until the cumulative sludge loading limit 
is reached. As with soil incorporation, the TCDD concentration then 
decreases at a rate determined by half-life. Table 3.2.B presents 
the 70-year and 5-year average soil concentrations estimated by the 
soil loading models for sludge containing 50 ppt TCDD. These figures 
are used to calculate 70-year lifetime exposures and associated 
potential cancer risks from landspread sludges containing 50 ppt 
TCDD. The soil loading models are used in reverse fashion to 
determine the levels of TCDD in sludge that correspond to the 
allowable soil TCDn levels determined in the riSk assessment. 

One exposure scenario does not rely upon either the topdressing 
or soil incorporation TcnD loading model. In this situation, a lawn 
is established through the use of a one-time application of compost 
containing sludge as a primary constituent. The compost is then 
mixed with soil or sand. The relationship between the initial sludge 
TCDD level and the 5-year average soil TCnD level is determined by 
the percent of sludge in compost, percent compost in soil, and,TCDD 
half-life. The 5-year average soil TCDD concentration from lawn 
application using sludge containing 50 ppt TCDD is shown in Table 
3.2.B. 

3.3 Exposure Models 

In this section, mOdels are developed for each exposure scenario 
in order to estimate worst-case TCDD exposures. Exposure and 
toxicological parameters are outlined for each scenario, and key 
points to the exposure assessment are ,discussed in detail. The text 
is supplemented by summary tables which immediately follow the text 
in which they are first mentioned. 

Certain parameters, such as body weight or lifetime, are common 
to more than one scenario. Body weights used for adults are 70 kg 
(154 Ib) and for children aged 2 to 6 are 17 kg (37 Ib) (ICRP, 1975; 
EPA, 1984). With the exception of soil ingestion by children aged 2 
to 6, all exposures are estimated to occur for a full lifetime of 70 
years. This assumption is extremely protective, as it is highly 
unlikely that one'person'would be born, grow up, live, and work for 
70 years on a farm using landspread sludges containing TCnD. 
Envirologic Data has used this approach to ensure that exposures 
estimated in this report encompass all conceivable possibilities. 
The effect of this and other conservative assumptions on the final 
analysis are discussed in Section 4.5. Exposure scenarios are 
described in the following sections. 
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Table 3.l.A. Potentially Exposed Populations and Correspondinq 
Routes of Exposure 

Maine 
Population 

Farmer 

Consumer 

Farmer 

Farmer 

Farmer 

Consumer 

Farmer 

Farmer 

Farmer 

Farmer 

Farmer 

Child 
Residing On 
Farm 

Child 

Exposure 
Route 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Skin Contact 

Dust Inhalation 

Ingestion 

Ingestion 

Exposure Scenario 

Milk from cows grazed on sludge-amended 
pastures 

Milk from cows grazed on sludge-amended 
pastures 

Milk from cows fed hay grown on 
sludge-amended fields 

Milk from cows fed silage corn 
grown on sludge-amended fields 

Beef from cattle grazed on 
sludge-amended pastures 

Beef from cattle grazed on 
sludge~amended pastures 

Beef from cattle fed hay grown on 
sludge-amended fields 

Beef from cattle fed silage corn grown 
on sludge-amended fields 

Corn grown on sludge-amended fields 

Soil in sludge-amended fields 

Dust generated from resuspension of soil 
in sludge-amended fields 

Ingestion of soil from sludge-amended 
fields 

Ingestion of soil from lawn established 
with compost 
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Table 3.2.A. Key Parameters for Sludge Application Methodologies 

Parameter 

Application Rate/ 
Duration 

Plowing Frequency 

Depth of Plow Zone 

Uniform TCDD 
Concentration 

TCDD Concentration 
Relevant to Exposures 

Topdressing 

10 tons/acre-year for 
45 years 

Once every 6 years 

6 inches 

Top 1 inch of soil 

70-year avg. for all 
expo8u~e scenarios 
except 5-year avg. for 
soil ingestion 

Soil Incorporation 

20 tons/acre-year for 
22 years 

Once every year 

6 inches 

Top 6 inches of soil 

For all exposure 
scenarios except 
70-year aV<;!. 
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Soil TenD Concentrations-Resulting From 
Long-Term Application of Sludges Containing 
50 ppt TCDD, Averaged Over Exposure Period 

TCDD Leyel in Soil (ppt) 
Topdressing Soil Incorporation Lawn Applicationa 

70-year avg. 6.5 4.6 

5-year avg. b 8.2 

a Single sludge application as part of compost. 
b Represents average of first five years. 

8.8 
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3.3.1 Milk Consumption by Maine Farmer 
Amended Pastures 

Cows Grazed on Sludge-

An individual residing on a dairy farm and consuming milk from. 
cows that have been grazed on sludge-amended pastures may potentially 
be exposed to TCDD in milk. TCDD is known to concentrate in fat 
tissues, including milk fat. Exposure and toxicological parameters 
for this scenario are detailed in Table 3.3.1.A. 

Based on data from Jensen and Hummel (1982), steady-state milk 
fat concentrations of TCDD are estimated to be about 4 times that of 
concentrations in feed. Dairy cows that are grazed ingest a certain 
amount of soil. Based upon data on New Zealand dairy cattle, soil 
intake during warm-weather months is estimated to constitute about 3% 
of total dry matter intake (Healy, 1968). Since supplemental feeding 
in Maine is expected to account for about 50% of total dry matter 
intake, soil consumption may be proportionately reduced, resulting in 
a soil intake factor of about 1.5% of total dry matter intake. The 
two factors described above can be combined to estimate a 
bioconceritration factor from soil to milk fat of 0.06; that is, 1 ppt 
of TCDD in soil would be expected to result in about 0.06 ppt TCDD in 
milk fat. 

Fries (1987) points out that lactating dairy cows are rarely 
pastured and supplemental feeding is almost always employed. While 
grazing of dairy cattle is not typical practice in Maine, dairy cows 
that are grazed might be pastured for a maximum of up to about 2 or 3 
months per year. At the beginning of the summer grazing period, the 
TeDD level in milk fat is assumed to be essentially zero. Several 
weekS of exposure are necessary before a steady-state TCDD level will 
be approached. Fries (1982) noted that the milk-fat concentrations 
of similar compounds, PCBs, approached steady state in about 3 
weeks. When grazing on sludge-amended pastures ceases at the end of 
the 3-month period, the milk-fat TCDD level will decrease at a rate 
corresponding to the elimination half-life of TCDD, reported to be 
about 41 days by Jensen and Hummel (1982). In the following 9 months 
with no additional TCDD exposure, the milk-fat TCDD level is expected 
to decrease to less than 1% of the steady-state level reached during 
the grazing period, based on calculations using the 41-day half-life 
figure. 

The farmer is assumed to consume milk for 365 days/year for 70 
years. A milk consumption factor of 25% is applied to the farmer's 
consumption. That is, 25% of all milk consumed in a year is assumed 
to derive from cows grazing on sludge-amended fields where sludge 
contains TCDD. Essentially, applicaton of this factor relates to the 
milk consumed by the farmer during the 3-month grazing period. The 
actual duration of a farmer's exposure might be somewhat longer than 
the 3 months, if cows are actually grazed fat a full 3 months, due to 
lingering milk-fat TCDD levels following cessation of grazing. 
However 3 months is used as an approximation assuming about 2 months 
of exposure at steady-state TCDD levels and the equivalent of 1 month 
steady-state exposure composed of lower TCDD levels achieved 
pre-steady-state and post-exposure. 

/1 
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Table 3.3.1.A. Milk Consumption by Maine Farmer, 

Parameter 

Bioconcentration Factor 
From Feed to Milk Fat 

Soil Intake Factor 

Bioconcentration Factor 
From Soil to Milk Fat 

Cows Grazed on Sludge-Amended Pastures 
Exposure (Through Soil Ingestion by Grazed 
Cows) and Toxicological Parameters· 

Value 

4 

1.5' 

0.06 

Explanation/Reference 

Based on Jensen and Hummel (1982) 
data on TCDD levels in milk of 
cows fed TCDn in commercial feed. 
Data indicate an average BCF of 
about 0.145 from feed to whole 
milk for cows fed TCDD for about 2 
to 3 weeks at levels of 15 to 500 
ppt. Assuming an average fat 
content of whole milk of 3.7' 
(Maine Dept. of Agriculture, 1984) 
and that all TCnD in milk concen
trates in milk fat, BCF from feed 
to milk fat is calculated to be 
about 4. 

Soil intake of grazed dairy cows 
expected to be about 1.5' of total 
dry matter intake based primarily 
on New Zealand study of soil 
ingestion by dairy cows (Healy, 
1968) described below. During 
months of November through April 
(warm-weather months in New 
Zealand), soil ingestion for cows 
from six farms averaged about 0.4 
kglday (0.9 lb/day). Total dry 
matter intake estimated at about 
12 kg/day (27 lb/day) over year. 
Thus soil intake was about 3' of 
total dry matter intake. Cows in 
this study received no 
supplemental feed and were grazed 
entire year. In Maine, 
supplemental feeding is expacted 
to account for about 50' of dry 
matter intake during the grazing 
period. Therefore, soil intake 
projected to be only about 1.5' of 
total dry matter intake for Maine 
dairy cows grazed in summer months. 

Product of bioconcentration factor 
from feed to milk fat and soil 
intake factor. 



Table 3.3 .LA. Continued 

Parameter Value 

Milk Fat Consuption Rate 11 g/day 
(0.024 lb/day) 

Bioavailability, Human 
Consumption of Milk 

100' 
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Explanation/Reference 

Based upon 305 g/day milk consumed 
(about 1.3 cups/day) (U.S. avg. 
per capita consumption in 1981 
[Maine Dept. of Agric., 1984J) and 
3.7' fat (percentage of fat in all 
milk produced in Maine in 1983 
[Maine Dept. of Agric., 1984J). 

100' used because laboratory 
studies upon which TCDD cancer 
potencies are based were feedinq 
and gavage studies (Kociba et a1., 
1978·; NTP, 1982). Since human 
exposure route is fe~dinq, DO 

adjustment is made for calculation 
of carcinogenic risk. 

Exposure Duration 365 days/yr, Farmer assumed to consume milk 

Milk Consumption 
Factor 

Body Weight 

70 yr everyday for a lifetime 

70 kg 
(154 Ib) 

25' of all milk consume in a year 
assumed to derive from cows 
grazing on sludge-amended fields 
where sludge contains TCDD. 
Essentially relates to 3-month 
summer grazing period. 

Weight for adult male (ICRP, 1975). 
Approximately 154 lb. 

*Assume that all dioxin uptake is from soil ingestion; potential uptake 
from grasses on pasture or silage grown on sludge Dot considered in this 
analysis. 
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A worst-case situation would exist where cows are grazed only on 
TCDD-containing sludge-applied pasture and a farmer drinks milk from 
only these cows. For this analysis, a Maine farmer is estimated to 
drink 1.3 cups of milk per day (the U.S. per capita consumption in 
1981) which contains 3.7% fat (the percentage of fat in all milk 
produced in Maine in 1983) (Maine Department of Agriculture, 1984). 
While an individual farmer might consume milk directly from cows 
grazed on sludge-amended pastures, some farmers might consume no raw 
milk, and purchase milk produced by cows grazed on non-sludge-amended 
lands. 

The amount of TCDD that is available for absorption depends on 
the route of administration. In this case, a bioavailability of 100% 
is used because the laboratory studies upon which the TCDD cancer 
potencies are based were feeding and gavage studies (Kociba et al., 
1978; NTP, 1982). Since the human exposure route is through feeding 
in this scenario, no adjustment is made for calculation of 
carcinogenic risk. 

3.3.2 Milk Consumption by Maine Consumer -- Cows Grazed on 
Sludge-Amended Pastures 

Maine consumers may potentially be exposed to very small amounts 
of TeDD in milk produced from cows grazed on sludge-amended 
pastures. However, this milk would constitute only an extremely 
small percentage of the total milk consumed in Maine. Envirologic 
Data estimates·that, as a worst-case approach, approximately 1% of 
total milk consumed in Maine might contain TCDD due to grazing of 
cows on sludge-amended pasture. This figure is based on an estimate 
of the number of dairy cows that might be grazed on TCDD-containing 
sludge-amended pasture compared to the total number of dairy cows in 
Maine. Further explanation is presented in Table 3.3.2.A. Of the 
total milk sold during the year to commercial markets by farms where 
cows are grazed on dioxin-contaminated sludge-amended pastures, it is 
assumed that about 25% of the milk is contaminated by TCDD at the 
level predicted by the BCF. This figure essentially relates to milk 
produced during the grazing period of 3 months. All other parameters 
are identical to those modeled for the Maine farmer. 

3.3.3 Milk Consumption by Maine Farmer - Cows Fed Hay or Silage 
Corn Grown on Sludge-Amended Fields 

An individual residing on a dairy farm and consuming milk from 
cows fed hay or silage corn raised on TCDD-containing sludge-amended 
fields may potentially be exposed to TCOO that has accumulated in the 
milk. Exposure and toxicological parameters for the two scenarios 
are identical and are described in Table 3.3.3.A. The only factor 
distinguishing the two scenarios involves the sludge incorporation 
method, topdressing for hay fields and soil incorporation for corn 
fields. 

Small amounts of TCOD may be taken up from soil into plants and 
be bioconcentrated into milk fat of dairy cows fed these plants. The 
hay/silage corn uptake coefficient for TCOO from soil is 
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Table 3.3.2.A. Milk COllSlIIIIption by Maine COIlSUlller, CaVIl 
Grazed on Sludge-Amended Pastures -- Bzposure 
(Through Soil Ingestion by Grand Cova) and 
Tozicoloqical Parameters. 

Parameter 

Milk Consumption 
Proportionality Factor 

Milk Marketing Factor 

Bioconcentration Factor 
From Soil to Milk Fat 

Value 

0.06 

Erplanation/Reference 

Factor to relate milk containing 
TCDD produced by cows grazing on 
sludge-applied pastures to total 
milk supply available to 
consumer. Approach used to 
develop factor as follows, 
approximately 265 sludge-spreading 
applications in Maine as of 
Spring, 1986. At most, assume 
about 50' or 132 might be dairy 
farmers. Assume that about 10' of 
these, or 13 farms, might actually 
utilize TCDD-containing 
sludge-applied pasture land for 
grazing their dairy cattle. At an 
average number of cows per farm of 
45 (57,000 milk cows/1266 farms, 
total no. of milk cows relative to 
total no. of farms selling dairy 
products in 1982 [Maine Dept. of 
Agric., 1984]).·a total of about 
585 milk cows might potentially be 
grazed on pastures amended with 
sludge containing TeDD. This 
constitutes about l' (585/57.000) 
of the total number of milk cows 
in the state. Therefore. ELD 
estimates that. at worst. about l' 
of total milk consumed in Maine 
might contain TCDO due to grazing 
of cows on sludge-amended pastures. 

Of milk sold to commercial markets 
by farms where cows are grazed on 
sludge-amended pastures. assume 
25' of such milk was contaminated 
by TCDD at the level predicted by 
the BCF, that is, was obtained 
f·rom cows during the grazing 
period. 

Product of bioconcentration factor 
from feed to milk fat and soil 
intake factor. as described in 
Table 3.3.1.A. 
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Table 3.3.2.A. Continued 

Parameter 

Milk Fat Consumption 
Rate 

Bioavailability Human 
Consumption of Milk 

Exposure Duration 

Body Weight 

Value 

11 g/day 
(0.024 lbl 
day) 

100'\ 

365 days/yr 
70 yr 

70 kg 
(154 Ib) 
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Explanation/Reference 

Same rationale as given in Table 
3.3.l.A. 

Same rationale as given in Table 
3.3.1.A. 

Rationale similar to that given in 
Table 3.3.l.A. 

Weight for adult male (ICRP. 1975). 

*Assume that ~ll dioxin uptake is from soil ingestion; potential uptake 
from grasses in past~e or silage grown or sludge-amended fields not 
considered in this analysis. 
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Table 3.3.3.1.. Milk Consumption by waine Farmer, Cows 
Fed Hay or Silage Corn Grown on Sludge
Amended Fields -- Erposure (Through Hay 
or Silage Corn Ingested by Dairy Cows) 
and Toxicological Parameters. 

Parameter Value 

Bioconcentration Factor 4 
From Feed to Milk Fat 

Diet Composition Factor 25' 

Hay/Silage Corn Uptake 0.1' 
Coefficient for TCDD From 
Soil 

Milk Fat Consumption Rate 11 g/day 
(0.024 Ib/day) 

Bioavailability, Human 
ConsumptiOn of Milk 

Exposure Duration 

Body Weight 

365 days/yr. 
70 yr 

70 kg 
(154 lb) 

Explanation/Reference 

Based on TCDD feeding study of cows 
(Jensen and Hummel, 198Z). Same 
rationale as given in Table 
3.3.1.1.. 

Based on percent contribution of 
hay or silage Corn to total diet 
estimated to be 50' (with 
remainder from feed not 
contaminated with TCDD) and 
percent of total hay or silage 
corn grown on TCDD-containing 
sludge-amended fields estimated to 
be 50'_ Product of two.factors 
gives an overall factor of 25' as 
that part of feed grown on 
sludge-amended fields. 

Figure of 0.1' selected to 
represent uptake of TCDD into the 
plant tissue relative to the soil 
TCDO level# based on data from 
several studies on mono
cotyledonous plants, described in 
text. 

Same rationale as given in Tabla 
3.3.1.1.. 

Same rationale as given in Table 
3.3.1.10.. 

Based on all milk consumed from own 
farm. from cattle fed hay or 
silaqe corn every day, for 70 yr. 

Weight for adult male (ICRP, 1975). 

*Assume dioxin uptake solely from cows ingesting hay or ingesting silage 
corn raised on sludge-amended fields. 
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estimated to be about 0.1%, representing the potential uptake of TCDn 
into plant tissue relative to the soil TCDn level. This uptake 
coefficient is based on data from several . studies of monocotyledenous 
plants. Wipf et al. (1982) found a level of 8 ppt TcnD in corn 
sheaths compared to 10,000 ppt in soil. one year following the Seveso 
accident. Envirologic nata calculated a percent uptake of 0.08% 
based upon their data. The authors noted that TCDn in the corn 
sheaths may in fact have been due to contamination from local dust 
rather than true uptake. In a controlled study, Facchetti et al. 
(1985) found tissue levels in maize of 0.6 and 1.2 ppt at 75 days. 
corresponding to initial TCDn soil levels of 478 and 752 ppt, 
respectively. Soil consis.ted of Seveso-contaminated soil mixed with 
Seveso-noncontaminated soil. Envirologic Data calculated percent 
uptakes of 0.13 and 0 .16% respectively. from the.se data. Fries 
(1987) points out that uptake and translocation of Tcnn in plants 
used for animal feed is not a significant route for animal exposure. 
Studies of other halogenated hydrocarbons have generally shown that 
contamination of aerial parts of plants is principally from surface 
contamination due to dust or redeposition of volatilized material 
from the soil (Fries. 1987). Fries reports that work on PBBs shows 
that surface contamination from dust gathered during harvest of 
forage crops provides a negligible contribution to residues in 
harvested feed with concentrations in feed of less than 1% of that in 
soil. 

At first inspection, a recent greenhouse study (Sacchi et al •• 
1986) seems to indicate that a larger plant uptake coefficient may be 
more appropriate than the figure of 0.1% employed in this analysis. 
Several shortcomings. however. are associated with the Sacchi et al. 
(1986) study (G.F. Fries; A.F. Yanders, 1986. Personal 
Communications). First. the authors fail to report uptake values for 
nontreated control plants (Fries. 1986). Sacchi et al. (1986) 
indicate that some cross contamination occurred when plants grown in 
soil containing 3,300 ppt TCDn were raised in close proximity to 
plants grown in uncontaminated soil. There is no indication in the 
description of the other experiments conducted by these authors 
whether the treatments consisting of relatively high soil TcnD 
concentrations were physically located away from the treatments of 
relatively low TCDD levels. Depending on how close the pots were to 
one another. there may have been cross-contamination. which would 
have exaggerated the uptake values for the plants grown in soils of 
low TcnD concentration (Fries. 1986). 

Secondly. the authors (Sacchi et al .• 1986) report that varying 
amounts of tritium-labeled TcnD were sprayed onto the soil. 
Presumably, an organic solvent was used since TeDD is only very 
slightly soluble in water. It is very likely that the solvent would 
not rapidly evaporate. particularly if it were mixed with peat and 
soil under the conditions of the study (Kimbrough. 1986). Trace 
levels of solvent that remain in the soil would make the TCDD much 
more bioavailable for plant uptake and translocation than under 
normal field conditions. This circumstance also provides a greater 
opportunity for evaporation and subsequent adherence to the aerial 
portion of the plants. thereby resulting in higher measured 
concentrations of TCDD in plant material. 
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It was observed that the TCDD measured in the aerial plant parts 
in the Sacchi et al. (1986} study did not increase in proportion with 
increasing soil concentrations of the contaminant. This is further 
evidence in favor of the volatilization theory, as stated by 
Facchetti et al. (1985), rather than true plant uptake and 
translocation as concluded by Sacchi et al. (1986}. In exposure 
modeling and risk assessment, it is important to use data collected 
under conditions that are most comparable to actual field 
situations. This is particularly true with respect to estimating 
plant uptake coefficients, as there maY be more volatilization and 
redeposition on plants in a confined atmosphere than in the field 
where there is greater air movement (G.F. Fries, 1986, Personal 
Communication). 

It appears that Sacchi et al. (1986) were aware of the 
possibility of volatilization and redeposition of TCDD into plant 
tissue as a phenomenon that might confound their results. However, 
they discount this mechanism as being responsible for the increased 
levels of TCDD observed in the aerial portions of bean plants. Their 
opinion is based on data reported for one experimental trial in which 
plants were grown in hydroponic culture containing tritium-labeled 
TCDD. As mentioned earlier, TCDD is only very slightly soluble in 
water .. Presumably the dioxin was dissolved in an organic solvent 
followed by the use of a solubilizing surfactant to disperse the 
hydrophobic substance in the water-based nutrient solution. Under 
these experimental conditions, the potential TCDD uptake and 
translocation by plants would be greatly increased over field 
conditions in which the dioxin is tightly bound to soils of high 
organic content. 

Finally, results based on stUdies using tritium-labeled TCDD can 
be misleading because the tritium can be exchanged from one molecule 
to another (Fries, 1986; Yanders, 1986). The phenomenon of 
chemiluminescence may produce spurious counts; thus, measurements of 
radioactivity for detecting dioxin may be greatly inaccurate. 
According to Fries (1986), the authors offer no indication that they 
used procedures to minimize this potential problem. Without 
background values from nontreated control samples, it is impossible 
to determine if chemiluminescence occurred. If it did, the amount of 
TCDD taken up by the plant would be overestimated and the error would 
be reflected to the greatest extent in the samples of relatively low 
concentration. 

The TCDD bioconcentration factor from feed to milk fat is 
estimated as 4 as described previously. Hay or silage corn are 
estimated to constitute only about 50\ of total feed, and only 50% of 
the hay or corn is estimated to be grown on TCDD-containing 
sludge-amended fields. The product of these two factors gives an 
overall TCDD-contaminated diet composition factor of 25%. 

The length of time that a farmer might consume milk from his own 
farm from cattle fed hay or silage corn every day is estimated at 365 
days/year for 70 years -- a full lifetime of exposure. This 
assumption is extremely conservative, as it is highly unlikely that 
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,. a farmer would feed cows hay or corn grown on fields which are 
( amended with TCDD-containing sludge, and drink milk from these cows 

all for a full 70 years. 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
( 

I 

3.3.4 Beef Consumption by Maine Farmer -- Cattle Grazed on 
Sludge-Amended Pastures 

A farmer consuming beef from cattle grazed on TCDD-containing 
sludge-amended fields may potentially be exposed to TCDD that has 
bioconcentrated in beef fat as a result of cattle ingesting soil 
through grazing. Details of the exposure and toxicological 
parameters are given in Table 3.3.4.A. 

In Maine, beef production is not a major agricultural industry, 
accounting for approximately 10\ of all cattle in the State (Maine 
Department of Agriculture, 1984). The scenario addressed in this 
report of cattle slaughtered for home consumption after having been 
pastured for three months would likely be applicable mainly to cull 
breeding or cull dairy cattle. 

A bioconcentration factor for TCDD of 4 from feed to beef fat 
was found 'by Jensen et al. (1981) in cows fed 24 ppt of TCDD for 28 
days. Soil intake is estimated to constitute only about 1.5% of 
total dry matter intake in Maine, as described previously in Section 
3.3.1. A bioconcentration factor for TCDD from soil to beef fat of 
0.06 is calculated as the product of the two factors described above. 

Cattle are assumed to be grazed on sludge-amended fields for a 
maximum Of up to 3 months per year. Beef-fat residues tend to 
reflect average dietary concentrations Over long periods of intake 
(Fries, 1982). Whereas milk-fat residues of PCBs may approach 
steady-state in a matter of weeks, Fries (1982) noted that beef-fat 
concentrations of an organic pesticide, heptachlor, took 280 days (40 
weeks) to reach steady-state. Assuming TCDD exhibits similar 
behavior, tissue residue of TCDD at the end of a 3-month grazing 
period may not have reached a steady-state level. At the end of the 
grazing period, exposure ceases and beef-fat levels will decrease at 
a rate corresponding to the elimination half-life of TCDD in 
beef-fat, calculated to be 115 days by Jensen et al. (1981). Nine 
months with no additional TCDD exposure would be expected to reduce 
the TCDD residue to less than 15% of the level reached at the end of 
the grazing period, based on calculations using the 115-day half-life 
figure. As mentioned above, the bioconcentration factor of 4 for 
TcnD in feed to beef-fat was found by Jensen et al. (1981) at the end 
of a 28-day exposure. Longer exposures were not used, therefore it 
is unknown how closely this factor will approximate steady-state 
conditions. For the purpose of this analysis, Envirologic Data 
assumes that the BCF of 4 reasonably approximates the tissue residue 
of TCDD near the end of the grazing period. While there is some 
chance that cattle may accumulate somewhat higher levels following 
several years of summer grazing. the relatively short period of 
grazing (3 months maximum) compared to non-grazing (9 months) in 
Maine means that residues will be substantially reduced during the 
non-grazing period, and significant accumulation from year to year is 
unlikely to be of concern. 
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Table 3.3.4 .J.. Beef COJUlUlllption by Kaine Fa1'lll8r, Cattle 
Grazed On Sludge-Amended Pasture -- EXposure 
(Through Soil Ingestion by Grazed Cattle) and 
Toxicoloqical Parameters* 

Parameter Value 

Bioconcentration Factor 4 
From Feed to Beef Fat 

Soil Intake Factor 1.5' 

Bioconcentration Factor, 0.06 
From Soil to Beef Fat 

Beef Fat Consumption Rate 12.6 g/day 
(0.028 Ib/ 
day) . 

Bioavailability, 100' 
Human Consumption of Beef 

Exposure Duration 365 days/yr 

Beef Consumption Factor 25' 

Body weight 70 kg 
(154 Ib) 

Explanation/Reference 

Based on Jensen et al. (1981) data 
on TCDD levels in fat of cows fed 
TCDD in commercial feed. Data 
indicate an avq. BCF of about 4 
from feed to beef fat for cows fed 
24 ppt of TCDD for 28 days. 

Soil intake expected to be about 
1.5' of total dry matter intake 
based On 'some rationale as given 
in Table 3.3.1.A. 

Product of BCF from feed to beef 
fat and soil intake factor. 

Based upon 105 g/day (0.23 Ib/day) 
beef consumed, 12 percent fat 
content (Kimbrough et al., 1984). 

Same rationale as given in Table 
3.3.1.1.. 

Farmer assumed to consume beef 
every day for lifetime. 

25' of total beef consumed in a 
year assumed to derive from cattle 
slaughtered near end of 3-month 
grazing period on sludge-amended 
fields where sludge is 
contaminated with dioxin. 
Remainder from cattle not grazed 
on Sludge-amended fields, grazed 
on sludge-amended fields where 
sludge contains DO dioxin, or 
slaughtered at time with very low 
tissue TCDD residues. 

Weight for adult male (ICRP, 1975). 

*,Assume that all dioxin uptake is from soil ingestion; potential uptake 
from grasses on pasture or silage grown on sludge not considered in this 
analysis. 
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The beef fat consumption rate is estimated at 12.5 g/day (0.028 
lb/day) based on eating a quarter-pound of beef per day containing 
about 12% fat (Kimbrough et al., 1984). An exposure period of 365 
days/year for a full lifetime of 70 years is assumed for the farmer's 
consumption of beef. A beef consumption factor of 25% is applied to 
the farmer's consumption, that is, 25% of total beef consumed in a 
year is assumed to derive from cattle slaughtered near the end of a 
3-month grazing period on sludge-amended fields where sludge is 
contaminated with dioxin. This is a conservative analysis in that 
the cattle are assumed to be slaughtered at a time in which their fat 
tissues would contain maximum levels of dioxin. If slaughtering 
occurred a number of months after grazing ceased, dioxin levels in 
the beef fat would be much reduced. The remaining 75% of beef 
consumed comes from cattle either not grazed on sludge-amended 
fields, or grazed on sludge-amended fields where sludge contains no 
dioxin. 

It is clear that a particular farmer's actual exposure would 
depend on when the animal was slaughtered in relation to the grazing 
period and how much of the beef consumed derives from animals grazed 
on sludge-amended fields contaminated with TCDD. 

3.3.5 Beef Consumption by Maine Consumer -- Cattle Graz;ed on 
Sludge-Amended Pastures 

Maine consumers who buy beef from commercial markets that 
purchase cattle grazed on sludge-amended fields have the potential 
for exposure to TeDD, although at a much lower level than Maine 
farmers. Envirologic Data estimates that, at worst, about 1.7% of 
Maine-grown beef consumed in the state might derive from cattle 
grazed on sludge-amended pastures. This figure is based on an 
estimate of the number of beef cows that might be grazed on 
sludge-amended pasture compared to the total number of beef cows in 
the state. More detailed explanation is given in Table 3.3.5.A. 

For this analysis, 25% of the total beef sold to commercial 
markets by farms where cattle are grazed on sludge-amended pastures 
is assumed to have been slaughtered near the end of the grazing 
period, and it is assumed that the sludge contains TCDD. 

Very little of the beef consumed in Maine actually is 
Maine-grown, and of the Maine-grown beef it is estimated that only 
about half might be marketed commercially, mainly for hamburger. 
Envirologic Data estimates that about 2% of the total beef consumed 
in Maine actually is produced in Maine. Details are given in Table 
3.3.5.A. 

The product of the factors described above acts as a 
proportionality factor relating the farmer's potential exposure to 
the consumer's potential exposure. Bioavailability, exposure 
duration, and body weight are identical to the Maine farmer scenario. 



Table 3.3.5.A. 

Parameter 

Maine-Grown Beef 
Consumption'Proportion
ality Factor 

Beef Marketing Factor 

Maine-grown vs. 
Total Beef Consumption 
Proportionality Factor 
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Beef Consumption by Maine Consumer. Cattle 
Grazed on Sludge-Amended Pasture -- Exposure 
(Through Soil Ingestion by Grazed Cattle) and 
Toxicoloqical Parameters* 

Value 

1. 7,\ 

25'\ 

Explanation/Reference 

Factor to relate beef containing 
TCDD to total Maine beef supply. 
Approach used to develop factor as 
follows; 265 sludge-spreading 
applications in Maine as of 
Spring. 1986. Assume 
conservatively that about 50'\. or 
132 farms, have beef cows. Assume 
that about 25'\ of these or 33 
farms, might actually utilize 
pastureland amended with sludge 
for grazing their beef cattle. At 
an average number of cows per farm 
of 7 (13.242 beef cows/1811 farms 
in 1982 [Maine Dept. of Agric •• 
1984]), a total of about 231 beef 
cows might be grazed on 
sludge-applied pastures. This 

,constitutes about 1.7,\ 
(231/13,242) of the total number 
of beef cows in the state. 
Therefore, ELD conservatively 
estimates that about 1.7'\ of 
Maine-grown beef consumed in the 
state might derive from cattle 
grazed on sludge-amended pasture. 

Of beef sold to commercial markets 
by farms where cattle are grazed 
on sludge-amended pastures, assume 
25'\ of such beef was actually 
slaughtered near end of grazing 
period and where Sludge contains 
TCOD. 

Out of 100.2 million lb/yr beef 
consumed in Maine. 4.3 million 
lb/yr was raised in Maine (Maine 
Dept. of Agric •• 1984). Assume 
about 50'\ of that figure 
represents commercial use for 
hamburger, remainder home 
slaughter and direct marketing to 
consumer. 0.5 x 4.3 million Ih/yr 
= 2.15 million lh/yr. 2.15 
million lblyr/lOO.2 million Iblyr 
= 0.02. 
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Table 3.3.S.A. Continued 

Parameter 

Bioconcentration Factor 
From Soil to Beef Fat 

Value 

0.06 

-29-

Explanation/Reference 

Assume that beef. imported into 
Maine from cattle not grazed on 
TCDD-containing sludge-applied 
pasture. 

Product of BCF from feed to beef 
fat and soil intake factor, as 
described in Table 3.3.4.A. 

Beef Fat Consumption Rate 12.6 g/day Same rationale as in Table 3.3.4.A. 
(0.028 Ib/day) 

Bioavailability, Human 
Consumption of Beef 

Exposure Duration 

Body Weight 

100"" 

365 days/yr 
70 yr 

70 kg 
(lS4 Ib) 

Same rationale as in Table 3.3.l.A. 

Rationale similar to that given in 
Table 3.3.4.A. 

Weight for adult male (IeRP, 1975). 

*Assume that all dioxin uptake is from soil ingestion by cattle; 
potential uptake from grasses on pasture or silage grown on 
sludge-amended fields not considered in this analysis. 
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3.3.6 Beef consumption by Maine Farmer - Cattle Fed Hay or Silage 
Corn Grown on Sludge-Amended Fields 

TCDDbioconcentrated in beef fat of cattle fed hay or silage 
corn grown on sludge-amended fields may be available for uptake by 
Maine farmers consuming the beef. Exposure and toxicological 
parameters are presented in Table 3.3.6.A. As in the similar -milk 
consumption scenarios, sludge is topdressed onto hay fields and is 
incorporated into the soil of corn fields. 

The bioconcentration factor from feed to beef fat of 4 and the 
hay/silage corn TeDD uptake coefficient of 0.1% were described in 
previous sections. Hay or silage corn are estimated to constitute 
approximately 67% of the total feed, with the remainder from 
supplemental feed. All of the hay or silage corn fed to cattle is 
conservatively assumed to be grown on TCDD-containing sludge-amended 
fields; thus 67% of-the total feed has the potential for 
contamination. 

Exposure duration is assumed to be 365 days/year for 70 years; 
that is, a farmer would eat beef from cattle fed hay or silage corn 
every day for a full lifetime. 

3.3.7 Corn Consumption by Maine Farmer 

A farmer raising corn on sludge-amended fields may potentially 
be exposed to small amounts of TCDDtakenup by the corn. Parameters 
upon which this scenario is based are listed in Table 3.3.7.A. 
Limited information is available regarding uptake of TCDD into corn 
kernels. Wipf et al. (1982) found no detectable traces of TeDD in 
corn kernels from corn raised on TCDD-contaminated Seveso soil one 
year following the explosion in Italy. From this study, Envirologic 
Data has calculated that uptake would equal at worst about 0.008%, 
based on the detection limit of 0.8 ppt TeDD in corn kernels relative 
to 10,000 ppt TCDD in soil. 

All corn consumed for the entire year is conservatively assumed 
to be that raised on TCDD-containing sludge-amended soil. The corn 
consumption rate is estimated at 160 g/day (0.35 1b/day) for 78 
days/year based on the following rationale. For the farmer who grows 
his own corn, it is assumed that he might consume 250 g/day (0.55 
lb/day) fresh corn for 30 days during the summer and 100 g/day (0.22 
Ib/day) corn frozen from the garden, one day each week for the 
remainder of the year. These figures give a weighted average 
consumption rate of about 160 g/day (0.35 1b/day) for 78 days/year. 

3.3.8 Skin Contact by Maine Farmer 

In this scenario, exposure is modeled for a Maine farmer who 
experiences skin contact with soil to which TCDD-containing sludge 
has been applied. Because of the greater potential for skin contact 
with soil by children, this analysis includes as part of the farmer's 
overall exposure that exposure specifically attributable to the 
childhood years. (The farmer is assumed to have grown up on a farm 
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Table 3.3.6.1.. 

Parameter 

Bioconcentration Factor 
From Feed to Beef Fat 

Hay/Silage Corn Intake 
Factor 
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Beef Consumption by Maine Farmer, Cattle Fed 
Hay or Silage Corn GroVD on Sludge-Amended Fields 

Ezposure (Through Ray or Silage Corn Ingested 
by Beef Cattle) and Tozicological Parameters. 

Value 

4 

67'\ 

Explanation/Reference 

TCDD levels in beef fat ShOVD to be 
4 times levels in diet (Jensen et 
al., 1981). See also Table 
3.3.4.A. 

Hay or silage corn estimated to 
constitute about 67'\ of total feed 
with supplemental feed comprising 
remainder of diet. 100'\ of hay 
conservatively estimated to be 
grown on sludge-applied fields. 
Product of two factors gives an 
intake factor of 67'\ as that part 
of total feed grown on 
sludge-~ended fields. 

Hay/Silage Corn Uptake 0.1'\ 
Coefficient for TCDD From 
Soil 

Same rationale as given in Table 
3.3.3.A. 

Beef Fat Consumption 
Rate 

Bioavailability, Human 
Consumption of Beef 

ExposUre Duration 

Body Weight 

12.6 g/day 
(0.028 lbl 
day) 

100'\ 

Same rationale as given in Table 
3.3.4.1.. 

Same rationale as given in Table 
3.3.1.1.. 

365 days/yr, Based on all beef consumed from own 
70 yr farm, from cattle fed bay or 

silage corn every day, for 70 yr. 

70 kg 
(l54 Ib) 

Weight for adult male (ICRP, 1975). 

*Assume dioxin uptake solely from cattle ingesting hay or ingesting 
silage corn raised on sludge-amended fields. 
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Table 3.3.7.A. Corn Consumption by Maine Farmer -
Ezposure and Toxicoloqical Parameters 

Parameter Value 

Corn Uptake Coefficient 0.008' 
for TCDD from Soil 

Percent Corn Raised on 100' 
Sludge-Amended Soil 

Consumption Rate 160 g/day 
(0.35 Ibl 
day) 

Bioavailability 100' 

Exposure Duration 

Body Weight 

78 day/yr, 
70 years 

70 kg 
(154 lb) 

Explanation/Reference 

According to Wipf et al. (1982), no 
detectable traces of TCDD were 
found in corn kernels from corn 
grown in contaminated zone oue 
year following accident at Seveso, 
Italy. Therefore uptake was, at 
worst, equal to detection limit of 
0.8 ppt in corn/10,000 ppt in soil 
or 0.008'. 

Worst-case analysis based on all 
corn for human consumption grown 
on Sludge-amended soil. 

250 g/day (0.55 lb/day) fresh corn 
for 30 days in summer and 100 
g/day (0.22 lb/day) frozen·corn 
ODce per week for remainder of the 
year, (for 48 days). weighted 
avg. gives 158 g/day; round to 160 
g/day (0.35 lb/day). 

Same rationale as given in Table 
3.3 .. 1.A.-

Based upon eating corn every day 
for one month when fresh corn is 
available, and once per week for 
remainder of year. All corn 
consumed from own garden for full 
70 years. 

Weight of adult male (ICRP, 1975). 
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where TCOO-containing sludge was utilized as a soil amendment.) 
Exposure and toxicological parameters are summarized in Table 3.3.8.A. 

The amount of soil that will accumulate on skin depends on the 
exposed skin surfac.e area, exposure duration, and soil contact rate. 
Soil contact rate in turn depends on a number of factors including 
soil type, soil moisture, daily activities, age, etc. A soil contact 
rate of 1 mg soil/cmZ surface area per day is used in this analysis 
based on studies reported by EPA (1984a) of soil accumulation on 
children's hands. It is assumed that this figure also pertains to 
other exposed areas of the body and that it applies to adults as well 
as to children. Thus applied, this parameter is very conservative. 

Exposed skin surface area for children Z to lZ years old is 
assumed to include both hands, legs, and feet; for 13 to 70 year 
olds, exposed surface area is based on both hands and most of 
forearms exposed (adapted from Hawley, 1985). Exposed surface areas 
for all age groups are given in Table 3.3.8.B. The duration of 
exposure i.e. how many days and years an individual might contact 
soil on fields that have been amended with sludge, is estimated to be 
za days/year for 70 years. This figure is believed to be reasonable, 
based partially on the minimum required. setback of 500 feet from farm 
dwellings to sludge-amended fields. This setback would tend to 
minimize the frequency with which a child might play and incur 
significant skin contact on such fields. Additionally, only a 
portion of the fields on a given farm are expected to be amended with 
sludge containing TeDD. The exposure duration of 20 days/year for 
significant skin contact with soil amended with sludge is believed to 
be a reasonable estimate for the adult farmer as well. Exposed 
surface area, exposure duration, and daily soil contact rate are used 
to develop an estimate of lifetime soil accumulation as shown in 
Table 3.3.8.B. 

Only about 1% of the TCOD in soil is estimated to be absorbed 
through the skin, based on data by poiger and Schlatter (1980). This 
estimate may considerably overstate the bioavailability because 
rodent skin often is more permeable than human skin, and 
bioavailability in the POlger and Schlatter study appears to decrease 
with decreasing TCOD concentration (Paustenbach et al., 1986). 
wester and Maibach (1985) showed that human skin is less permeable to 
a number of compounds than rat skin. 

3.3.9 Dust Inhalation by Maine Farmer 

A farmer may potentially be exposed to TCOD through inhalation 
of airborne dust resuspended from soil containing TCDD. This 
scenario models exposure for the farmer who spends his entire life on 
a farm on which TCDD-containing sludge is applied, thereby affording 
the potential for exposure for 70 years. Exposure to TCDD from 
landspread sludge is believed to occur principally through inhalation 
of dust particles. Due to dilution in the outdoor environment, 
exposure from inhaling contaminated soil is expected to be quite 
small. Exposure from volatilization of TCOD from the soil is 
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Table 3.3.8.A. Skin Contact by Maine Farmer -
Bzposure aDd Toxicological Parameters 

Parameter 

Soil Contact Rate 

Exposed Surface Area 

Exposure Duration 

Bioavailability 

Body Weight 

Value 

See Table 
3.3.8.B 

20 day/yr, 
70 yr 

70 kg 
(154 Ib) 

Explanation/Reference 

Based on studies of soil accum
ulation on children's hands 
reported in EPA (1984). 

For outdoor exposure~ exposed 
surface area for 2 to 12 yr olds 
based on both hands, legs, and 
feet exposed. For 13 to 70 yr 
aIds, based on both hands and most 
of forearms exposed (Adapted from 
Hawley, 1985). 

Individual is assumed to spend 20 
days/year in TCDD-contaminated 
sludge-amended fields for 70 yr. 

l' selected based on data from 
Poiger and Schlatter (1980)1 0.05' 
of lowest dose tested of TCDD in 
soil paste applied dermally to 
rats reached liver. As dose 
increased, liver concentration 
increased to 2.2'. Based on this 
study, Kimbrough et al. (1984) 
also selected l' for dermal 
absorption of TCDD. 

Weight for adult male (ICRP, 1975). 
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Age 

1 
2, 3 
4, 5 
6, 7 
8, 9 
10 
11 
12 
13, 14 
15 
16 
17 
18 
19 
20-70 
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Table 3.3.8.B. Calculation of Outdoor Lifetime 
Soil Accumulation 

Surface Daily 
. Exposed Surface Area Soil 
Surface Area Child: Exposure Contact 

Area Child. Z 1/2 Durationf Rate 
(cm2 ) Adulte yr old (days) (g/cm2) 

0 
nOOa 0.33 1 40 0.001 
2520b 0.41 1.2 40 0.001 
2940b 0.47 1.4 40 0.001 
3150b 0.51 1.5 40 0.001 
3360b 0.53 1.6 20 0.001 
3780b 0.59 1.8 20 0.001 
3990b 0.64 1.9 20 0.001 

, 1139c 0.67 40 0.001 
1343c 0.79 20 0.001 
1445c 0.85 20 0.001 
1513c 0.89 20 0.001 
1581c 0.93 20 0.001 
1615e 0.95 20 0.001 
l700d 1.00 1020 0.001 

Total 

Total 
Accum-
lated 
Soil9 

(g) 

0 
84 

101 
118 
126 

67 
76 
80 
46 
27 
Zg 
30 
32 
32 

11M 

2582 

~awley, 1985. figure for both hands, legs, feet exposed for Z lIZ yr 

old. 

bCaleulated using the 2100 em2 figure for 2 1/2 yr olds and multiplying 
by relative surface area of child to 2 1/2 yr old. 

eCaleulated using the 1700 cm2 figure for adults and multiplying by 
surface area correction. 

dHawley 1985. figure for adults represents soiling of both hands, most of 
forearms. 

e From EPA (1984). 
f 
Assume 20 days per year exposure to soil outdoors. 

gProduct of. Exposed Surface Area x Exposure Duration x Soil Contact 
Rate. 
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believed to be a less significant route compared to resuspended dust
and was not modeled in this analysis. Exposure and toxicological 
parameters are summarized in Table 3.3.9.A. 

Specific data regarding outdoor resuspended dust concentrations 
generated by agricultural operations were unavailable. As a 
conservative approach, a figure of 150 ug/m3 is used to estimate 
average ambient air particulate levelS on those. days in which an 
individual is involved with significant dust-generating activities on 
sludge-applied fields. This figure represents the maximum 24-hour 
total suspended particulate (TSP) concentration, not to be exceeded 
in the state of Maine, and is twice the National Ambient Air Quality 
Standard (NMQS) of 75 ug/m3 . While TSP levels generated by 
farming activities may exceed this level for short periods, the 
figure of 150 ug/m3 is believed to be a reasonably conservative 
average for the working day. As an additional conservative 
assumption. it is assumed that 100% of this TSP level is derived from 
the local soil. Thus. the TCnn level in the air TSP is considered 
equal to the TCnD level in the soil. 

Not all of the TCDn in the particles inspired is absorbed by the 
body. It is assumed that 25% of inspired particles are exhaled. 25% 
are deposited in lower respiratory passages (of which half are 
retained and half eliminated from the lungs and swallowed), and 50% 
are deposited in upper respiratory passages and swallowed (EPA, 
1984a; Paustenbach, 1986). Of those particles swallowed, about 20\ 
might be absorbed in the gastrointestinal tract. (This figure is 
based on the bioavailability of TcnD absorbed onto soil particles 
discussed in Section 3.3.10.) An overall bioavailability factor of 
25% for inhalation is calculated from the above data. 

3.3.10 Soil Ingestion by Child Residing on Maine Farm 

Children potentially may ingest small amounts of soil from 
agricultural fields amended with TCDn-containing sludge causing them 
to be exposed to TCDD. Exposure and toxicological parameters are 
described in Table 3.3.10.A. Children aged 2 to 6 are projected to 
consume soil outdoors at a rate of 100 mg/day for 20 days/year. 
While there is a degree of uncertainty concerning actual amounts of 
soil ingested by children, the figure of 100 mg/day appears to be a 
consensus estimate of much of the published literature (paustenbach 
et a1., 1986). 

Binding of TenD to sludge particles reduces the potential 
bioavailability of TenD in the gastrointestinal tract compared to 
TcnD in a solvent or food medium. Envirologic Data uses an estimate 
of 20\ bioavailability for TCDD on sludge particles. Experimental 
data regarding bioavailability of soil-borne TenD is discussed below. 

Poiger and Schlatter (1980) dosed rats by gavage with soil that 
had been in contact with TCDD for either 10 to 15 hours or 8 days 
(doses ranging from 12.7 to 22.9 ng TenD) and determined the percent 
of administered dose remaining in the liver after 24 hours. For the 
10 to 15-hour contact period. 24% of the administered dose was found 
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Table 3.3.9.A. Dust IJIhalatioll by Maine Farmer -
~sure and Toxicological Assumptions 

Parameter. 

Total Suspended Parti
culate (TSP) in Outdoor 
A.ir 

TCDD Level in Air 

Respiratory Rate 

Bioavailability 

Value 

150 ug/m3 

ExplanationlReference 

Specific data regarding outdoor 
resuspended dust concentration 
generated by agricultural 
operations were not available. A 
figure of 150 ug/m3 was selected 
as a conservative approach to 
estimating maximum average ambient 
particulate levels during the days 
an individual is involved with 
dust-qenerating farming activities 
on sludge-applied fields. This 
figure represents the maximum 
24-hour particulate matter 
concentrstion not to be exceeded in 
Maine, and is twice the National 
Ambient A.ir Quality Standard of 
75uglm3 • While particulate 
levels generated by farming 
activities may exceed this level 
for short periods, it is believed 
to be a reasonable figure to use 
for the average Of the 20-day 
exposure period .. 

Calculated TCDD level in soil is conservatively 
from TSP air assumed to be equal to TCDD level 
level and in air TSP. TeDD air level = TeDD 
TCDD soil soil level x TSP level in air (EPA, 
level 1984). 

12 m31 
10-hr day 

Based upon 20 I/min., light activity 
for 10 hours/day (leRP, 1975). 

Based on 100' particles inspired 
(very conservative because not all 
particles are inspired). 25' ' 
exhaled. 50' deposited in upper 
respiratory passages and swallowed 
(x 20' bioavailability of rCDD on 
soil). 25' deposited in lower 
respiratory passages (of which 
12.5' is retained. 12.5' eliminated 
from lung and swallowed at 20' 



Table 3.3.9.A. Continued 

Pa.rameter 

Bioavailability (cont.) 

Exposure Duration 

Body Weight 

Value 

10 hr/day. 
20 days/yr, 
70 yr 

70 kg 
(154 Ib) 
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Explanation/Reference 

bioavailability). Results in 25' 
bioavailability of inspired 
soil-borne TCDD particles (EPA, 
1984). 

Represents period an individual 
might be exposed to dust-generating 
activities on TCDD-contaminated 
sludge-applied fields. 

Adult.male (ICRP, 1975). 
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7able 3.3.10.A. Soil Ingestion by Child Residing on Maine Fara 
-- Rzposure and 70xicoloqical Parameters. 

Parameter 

Soil Ingestion Rate 

Exposure Duration 

Bioavailability 

Body Weight 

Value 

100 mq/day 

20 days/yr, 
5 yr 

17 kg 
(37 Ib) 

Explanation/Reference 

Outdoor estimate based. on estimates 
from Lepow et el. (1974, 1975), 
Duggan and Williams (1977), Bawley 
(1985), van Wijnen et al. (1986), 
Clausing et al. (1986), Paustenbach 
et a1. (1986) ranging from 50 to 
250 mg dirt ingested per day. 100 
mq/day of soil ingested was 
selected as reasonable estimate for 
child of 2-6 yeers. 

Child, aged 2 to 6, estimated to 
spend 20 days/yr playing on 
TCDD-contaminated sludge-amended 
farm fields. 

Figure of 20' selected for 
bioavailability of TCDD bound to 
sludge or soil in the G.I. tract. 
Figure may depend on soil bolus 
size, TeDD level, soil type, 
presence of co-contaminants, tfme 
since TCDD application (Paustenbach 
et al., 1986). 

Avg. weight for 2 to 6 yr olds (EPA, 
1984). 

. *Soil ingestion determined to be significant route for children aged 2 to 
6. The exposure figure used to estimate incremental cancer risk is the 
daily avg. exposure over the 5-yr period, then averaged over a lifetime of 
70 years. 
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in the liver. At an 8-hour contact period, 16% of the TCDD was found 
in the liver. 

McConnell et al. (1984) measured liver concentrations in guinea 
pigs and rats and AHH induction in rats following ingestion of TCDD 
contaminated Missouri soil. A clear dose-response relationship was 
observed between dose and guinea pig liver levels. At the highest 
dose tested in rats (5.0 or 5.5 ug/kg TCDD) liver concentrations were 
twice as high in rats fed TCDD in corn oil (40.8 ppb) compared to 
rats given TCDD in contaminated soil (20.3 ppb) yet AHH induction was 
similar between the two groups. McConnell et al. concluded that 
absorption of TCDD in soil appears highly efficient in the guinea pig 
and rat but did not calculate a bioavailability percentage. 

Lucier et al. (1986) republished the rat data of McConnell et 
al. (1984) and concluded that oral bioavailability of TCDD in soil 
was approximately 50%. This estimate is based on liver levels at the 
high dose, 5.0 or 5.5 ug/kg TeDD. Examination of the liver level 
data at the next lower dose, 1 or 1.1 ug/kg TeDD, indicates a 25% 
bioavailability based on liver levels of 7.6 ppb in rats fed TCDD in 
corn oil as compared to 1.8 ppb in rats fed TCDD in Missouri soil. 
These data suggest that bioavailability of soil-TCDD was 
dose-dependent in this study (Paustenbach et al., 1986). 

Umbreit et al. (1986a) observed TCDD toxicity in guinea pigs and 
AHH induction in rats following oral doses of Times Beach soil and 
Newark manufacturing site soil. The results showed that both soils 
induced similar levels of AHH activity in rats (at total doses of 10 
or 40 ug/kg), yet in guinea pigs (at I to 10 ug/kg) the Newark soil 
produced much lower toxicity than did the Missouri soil. The authors 
suggest that possible reasons for the differences in bioavailability 
between the two soils (as indicated by toxicity difference) may be 
related to different soil compositions, and presence of aqueous versus 
waste oil components (Umbreit et al., 1986a). 

In another study, Umbreit et al. (1986b) measured liver-TeDD 
concentrations in guinea pigs fed the same New Jersey manufacturing 
site soil and a New Jersey salvage yard soil at doses ranging from 
0.32 to 12 ug/kg. Comparing the resulting liver levels to those in 
the positive controls (uncontaminated soil spiked with TCDD in 
acetone for 1 hour), Umbreit et al. calculated a bioavailability of 
less than 0.5% for the manufacturing site soil and 21.3% for the 
salvage yard soil. 

Bonaccorsi et al. (1984) studied the bioavailability of 
TCDD-contaminated Seveso soil in rabbits. They compared l~ver 
concentrations after oral doses of Seveso soil or a comparable dose 
of TCDD in alcohol (doses ranged from 20 to 160 ng/day) and found the 
absorption of Seveso soil-borne TCDD to be 68% lower than that of 
solvent-borne TCDD at 80 ng/day. At the same dose, absorption of 
lab-contaminated soil was found to be 44% lower than that of 
solvent-borne TCDD. Differences in uptake of TeDD from lab 
contaminated soil relative to solvent appeared to be more evident at 
higher doses of TCDD. 
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Assuming the liver levels represent 70% of the body burden 
(Fries and Marrow, 1975), the EPA Exposure Assessment Group (1984a) 
used the 8-day data from poiger and Schlatter to calculate a total G1 
tract absorption of 20 to 26%. Kimbrough et a1. (19B4) used a 30% 
bioavailability figure in the CDC risk assessment based on data from 
McConnell et al. (1984) and Polger and Schlatter (1980). Lucier et 
al. (1986) attributed a 25 to 50% bioavailability to the McConnell et 
al. (1984) data, while Umbriet et al. (1986a,b) attributed an 85% 
bioavailability to the same McConnell et al. (1984) data. Umbreit et 
a1. did not discuss how this figure was derived. Umbreit has since 
indicated that the figure is too high and is currently reanalyzing 
bioavailability calculations (Personal Communication, 1987). 

Paustenbach et al. (1986) concluded that 30\ bioavailability of 
TeDD in soil in the G1 tract is likely to be an upper estimate and 
that 10% bioavailability may be a more reasonable estimate given the 
low concentrations of TCDD in the environment and the subsequent 
small daily oral'dose anticipated for many contaminated sites. 

The variation in oral bioavailability figures reported in the 
literature may be due to several factors. Investigators have 
examined bioavailability either using AHH induction for actual liver 
concentrations of TCDD. The amount of soil or TCDD administered to 
the test animals varies among studies. The organic content of the 
soils and the length o,f TCDD contact with soil has differed markedly 
from study to, study.' 'In addition, the presence of co-contaminants 
may affect bioavailability. A bioavailability figure of 20% for use 
in this analysis appears reasonable for TCDD in sludge given the high 
organic content, relatively small quantities of soil ingested, and 
low levels of TCDD in the sludge. 

3.3.11 Soil Ingestion by Child From Yard -- Lawn Established 
with Compost 

Wastewater treatment plant sludges may be used for compost that, 
among other uses, can be mixed with sand or soil for residential lawn 
establishment. This scenario models exposure to a child aged 2 to 6 
who potentially may ingest soil from a lawn established with 
compost. Modeling assumptions are listed in Table 3.3.11.A. It is 
assumed that TCDD-contaminated sludge comprises 80% of compost and 
that one part of compost is mixed with three parts of soil or sand. 

Soil ingestion rate and bioavailability figures are identical to 
those given in the previous section. Children are assumed to have 
the potential for soil ingestion for 5 days/week for 26 weeks/year 
(b'ased on warm-weather months with days for inclement weather and 
trips away from home subtracted out). Exposure duration is greater 
for this scenario than for children ingesting soil from 
sludge-amended farm fields. This is due to the much greater 
potential for play in a yard immediately adjacent to the house 
compared to farm fields some distance from the residence. 



Table 3.3.11.11.. 

Parameter 

, Sludqe in Compost 

, Compost in Soil 

Soil Ingestion Rate 

Bioavailability 

Exposure Duration 

Body Weiqht 
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Soil Ingestion by Child From Yard -- Lawn 
Establisbed with Compost-

Value 

80' 

25' 

100 mg/day 

5 days/week, 
26 weeks/yr, 
5 years 

17 kg 
(37 lb) 

Explanation/Reference 

Sludge assumed to comprise 80' of 
compost, by weight. 

1 part of compost mixed with 3 
parts soil or sand. 

Same rationale as given in 3.3.l0.A. 

Same rationale as given in Table 
3.3.l0.A. 

Child, aqed 2 to 6, estimated to 
spend 5 days/week, 26 weeks/year 
playing in yard. 

Avg. weight for 2 to 6 yr old, 
(EPA, 1984). 

*Soil ingestion determined to be significant route for children aged 2 to 
6. The exposure figure used to estimate incremental cancer risk is the 
daily avg. exposure over the S-yr period, then averaged over a lifetime of 
70 yrs. 
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[ 3.4 Exposure Assessment 
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Exposures corresponding to a level 6f 50 ppt TCDD in sludge are 
calculated as lifetime average daily doses (LADDS), i.e. daily doses 
averaged over a full lifetime of 70 years. The LADD is computed as 
the product of TCDD soil concentration and a number of 
exposure-specific variables that relate the TCDD level in soil to the 
'dose taken in by an individual. Derivation of average soil levels 
and exposure variables was discussed in the previous sections. The 
lifetime average daily doses corresponding to sludge containing 50 
ppt TCDD are given in Table 3.4.A. 

4.0 RISK ASSESSMENT 

4.1 Dose-Response Assessment 

Data from actual research on human health effects of TCDn are 
insufficient to allow for estimation of human risk from low-level 
exposures. Information on human health hazards at low exposure 
levels typically is limited. Therefore, information on the 
relationship between animal health effects and the doses required to 
elicit these effects is used to extrapolate to human exposure. This 
section discusses the use of animal cancer bioassay data on TCDO to 
extrapolate between dose and potential incidence of cancer in humans. 

The EPA (1985), Centers for Disease Control (CDC) (Kimbrough et 
al., 1984), and the FDA (1983) have performed risk,assessments of 
TCDD. The EPA and CDC employed the multistage model of 
carcinogenesis to extrapolate from high exposures of laboratory 
animals to low-level human exposures. The FDA employed a linear 
interpolation model. These models assume that no threshold for 
carcinogenesis exists, i.e. that any dose, no matter how small, will 
result in some level of risk. The basic purpose of these models is 
to estimate the maximum possible linear slope (the 95% upper 
confidence limit) of the dose-response curve in the low-dose range. 
This estimated slope constitutes the cancer potency, also termed 
ql* in the multistage model. The larger the value of the cancer 
potency, the greater the potential to induce cancer. 

Potency estimates for TCDD have been based on studies of 
Sprague-Dawley rats fed TCDD in the diet at 0.001 to 0.1 ug/kg 
b.w.-day (Kociba et al., 1978), Osborne-Mendel rats administered 0.01 
to 0.5 ug/kg b.w.-week and B6C3Fl mice administered 0.01 to 0.5 
(male) or 0.04 to 2.0 ug/kg b.w.-week (female) TCDD by gavage (NTP, 
1982). Animals administered TCnD exhibited increased incidence of a 
wide range of tumor types including those of the liver, subcutaneous 
tissue, tongue, nasal turbinate/hard palate, or lung, depending on 
the particular study. 

Envirologic Data (ELO) reviewed and compared the agency 
approaches to TCDD risk assessment. The cancer potency figure used 
by the EPA, 1.56 x 105 (mg/kg b.w.-day)-l, represents the 
geometric mean of two pathologists' (Dr. Kociba and Dr. Squire) 
reviews of the Kociba et al. (1978) data for female rats using pooled 
tumor types, and is the most conservative TCDD potency figure of 
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Table 3.4.A. Lifetime Average Daily Doses (LAPDs) CorrespoDding 
to Sludge Containing 50 ppt TCDD 

Exposure Scenario 

Milk Consumption 

Maine Farmer -- Cows Grazed 

Maine Consumer -- Cows Grazed 

Maine Farmer Cows Fed Hay 

Maine Farmer Cows Fed Silage Corn 

Beef Consumption 

Maine Farmer -- Cattle Grazed 

Maine Consumer -- Cattle Grazed 

Maine Farmer Cattle Fed Hay 

Maine Farmer Cattle Fed Silage Corn 

Corn Consumption 

Maine Farmer 

Skin Contact 

Maine Farmer 

Dust Inhalation 

Maine Farmer 

Soil Ingestion 

Maine Child Residing on Farm 

Maine Child -- Lawn Established with Compost 

LAl)D 
(rog/kg b.w.-day) 

1.5 x 10-13 

1.0 x 10-12 

7.2 :It 10-13 

1.7 x 10-11 

5.8 x 10-15 

3.1 x 10-12 

1.8 x 10-13 

2.3 x 10-15 
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those estimated by the three agencies. It is derived from data on 
the most sensitive combination of species, strain, and sex of 
laboratory animals tested. EPA (1985) also estimated cancer 
potencies based on the National Toxicology Program/National Cancer 
Institute studies but none were as conservative as that mentioned 
above. All potency figures calculated for TCDD by EPA (1985) are 
illustrated in bar chart form in Figure 4.1.A. The first two bars on 
the left represent the data used to develop the EPA potency estimate. 

The CDC did not report actual potency figures in their analysis, 
rather they reported virtually safe doses (VSDs) for a range of 
sensitivities (i.e., from the most sensitive species/strain/sex/tumor 
type combination to the least sensitive species/strain/sex/tumor type 
combination) (Kimbrough et al., 1984). ELD calculated the range of 
cancer potencies corresponding to the VSDs reported to be 7.0 x 102 
to 3.6 x 104 (mg/kg b.w.-day}-l. 

In addition to the full range of potency figures calculated from 
the CDC's VSD data, ELD also calculated the CDC cancer potency figure 
corresponding to the combination of the most sensitive tumor type in 
the least sensitive species, strain, and sex of laboratory animal 
tested. Specifically, this cancer potency figure was derived by 
examining the CDC data on virtually safe doses for each of the six 
subpopulations of laboratory animals tested, Sprague-Dawley female 
and male rats, Osborne-Mendel female and male rats, and B6C3FI female 
and male mice. The lowest of the 95% lower confidence bounds for the 
VSD for each of the six subpopulations were compared (i.e., the most 
conservative' VSD in each group, therefore the most sensitive tumor 
type). Of these, the highest VSD was associated with the B6C3Fl 
female mouse data for lymphoma and leukemia (making 
this species and sex the least sensitive). ELD calculated the cancer 
potency figure associated with this VSD from the CDC analysis, 
resulting in a potency of 1.8 x 103 (mg/kg b.w.-day)-l. 

The FDA' used a cancer potency estimate of 1.75 x 104 (mg/kg 
b.w.-day)-l based on the' Kociba rat data to support advisory levels 
eor TCDD in Great Lakes fish: 50 ppt should not be consumed and 25 
to 50 ppt should not be consumed more than twice a month (FDA, 1983; 
Scheuplein, 1983). Previous to this analysis, the FDA had used a 
no-observed-effect-level approach to support development of the 
advisory levels (Cordle, 1983). 

A comparison of the cancer potency figures developed by the 
three agencies reveals considerable differences among the estimates. 
The EPA potency figure exceeds the most conservative CDC figure by a 
factor of 4 and exceeds the FDA figure by a factor of 9. These 
particular potency figures were all derived from the female rat data 
from the Kociba study. Discussion of some of the differences among 
the analyses follows. 

The FDA used only the Kociba histopathological diagnosis; EPA 
used both the Kociba and Squire results in their analyses, while the 
more conservative of the CDC figures is based on the Squire results 
(EPA, 1984). EPA pooled tumor types, while CDC analyzed each tumor 
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FIGURE 4.1.A SUMMARY OF U.S. EPA CANCER POTENCY FIGURES PRESENTED 
IN 1985 HEALTH ASSESSMENT DOCUMENT 
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type separately with the liver tumor analysis for female rats 
comprising the most conservative analysis. Because almost all 
animals with tumors of any type also had liver tumors, this 
difference in approach between EPA and CDC has little impact on these 
agencies' most conservative potency and VSD determinations. While 
EPA and FDA used the administered dose in the model, CDC used the 
liver TCDD concentration for female rats with liver tumors. EPA 
adjusted for high early mortality in female rats while CDC and FDA 
did not make this adjustment. Whereas EPA extrapolated from rat to 
man using the assumption that dose per unit body surface area is an 
equivalent dose between species, CDC and FDA assumed dose per unit 
body weight (EPA, 1984). 

The choice of anima1-to-human extrapolation correction has a 
large effect on the value of the human cancer potency figure. For 
example, if the EPA had used the same methodology as the CDC and FDA, 
the EPA cancer potency figure of 1.56 x 105 (mg/kg b.w.-daI)-l 
would have been reduced by a factor of 5.4 giving 2.9 x 10 (mg/kg 
b.w.-day)-l, a figure similar to the more conservative CDC figure'. 

In place of anyone agency approach, Envirologic Data has used 
the available data on TCDD cancer potency to develop its best 
estimate of a reasonably conservative figure for purpose of this risk 
assessment. For comparative purposes, cancer potency figures for 
TCDD used by the EPA, CDC, and FDA are shown in bar chart form in 
Figure 4.1.B. ELD has derived a cancer potency figure for TCDD by 
computing the geometric mean of the EPA figure, 1.56 x 105 (mg/kg 
b.w.-day)-l, (labeled as (A) on Figure 4.1.8) and the figure 
derived from the CDC data, 1.8 x 103 (mg/kg b.w.-day)-l, (labeled 
as (C) on Figure 4.1.8). The figure derived from the CDC corresponds 
to the potency figure mentioned earlier based on female mouse data 
for lymphoma and leukemia. 

ELD'S approach is summarized in Figure 4.l.C. The potency range 
used to derive ELD's estimate for cancer potency of 1.7 x 104 
(mg/kg b •. w.-day)-l (labeled (8) on Figure 4.1.8) represents a range 
from the most sensitive species, strain, sex of laboratory animal 
tested to the. least sensitive species, strain, sex tested in terms of 
tumor development. . 

Cancer potency figures and corresponding VSDs for 2,3,7,8-TCDD 
are summarized in Table 4.l.A. Virtually safe doses are shown 
corresponding to levels of "acceptable" incremental cancer risk of 1 
x 10-6 and 1 x 10-5 . Examination of this table shows that ELD 
estimates for VSDs at both risk levels fall within the broader range 
of agency estimates. 

Envirologic.Data believes that the cancer potency approach taken 
in this report retains a high degree of conservatism through use of 
the multistage model, yet also begins to take into account 
differential susceptibility to TCDD health effects between humans and 
the more sensitive laboratory animal species. Few data are available 
regarding differential susceptibility between species of laboratory 
animal and humans. However, studies by Kligman and Rowe indicate 
that humans are less sensitive to TCDD's chloracnegenic effects than 
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( FIGURE ~.l.B CANCER POTENCY FIGURES FOR 2,3,7,8-TCDD 
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Figure 4.l.C. Approach to Selection of TCDD Cancer Potency 

Cancer Potency A 

EPA-reported figure: 
1.56 x 105 (mg/kg-day)-l . 

Combination of most sensitive 
species, strain and sez 
(Sprague-Dawley rat, female) 

Pooled tumor types 
(principally hepatocelluler 
tumors) 

Cancer Potency C 

o Derived from CDC analysis 
(from VSD reported): 
1.8 x 103 (mg/kg-day)-l 

o Combination of least sensitive 
species and sex (B6C3Fl mouse, 
female) 

o Most sensitive tumor type 
(lymphoma/leukemia) 

Cancer Potenqy B 

o Geometric mean of A and C 

o 1.7 x 104 (mg/kg-day)-l 



Table 4.l.A. 

"Acceptable"" . 
Incremental 
Cancer Risk 

EPA 1 x 10-6 

1 x 10-5 

CDC 1 x 10-6 

1 x 10-5 

FDA 1 x 10-6 

1 x 10-5 

ELD 1 x 10-6 

1 x 10-5 
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SUDDIlry of Agency and BLD Cancer Potency 
Figures and Corresponding Virtually Safe 
Doses (VSDs) for 2,3.7.8-TCDD 

Cancer Potency VSD 
(mg/kg b.w._day)-1 (fg/kg b.w.-day) 

1.56 x 105 6.4 

Same 64 

3.6 x 104 to 7 x 102 28 to 1.400 

Same 280 to 14.000 

1..75 x 104 57 

Same 570 

60 

Same 600 

~All figures (cancer potencies or VSDs) calculated from agency data were 
rounded to two significant figures. For EPA and FDA. VSDs at acceptable 
cancer risks of 1 x 10-6 and 1 x 1.0-5 were calculated by ELD from 
cancer potencies us~d by the two agencies. For CDC, cancer potencies were 
calculated from VSDs. Equation for calculation: Acceptable Incremental 
Cancer Risk = VSD x Cancer Potency. 



I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
( 

I 

-51-

the rabbit ear (Rowe, 1980; Tschirley, 1986). Further evidence for 
possible reduced susceptibility in humans comes from epidemiologic. 
data, discussed in Section 2.2. Although TCDD has clearly been shown 
to be an animal carcinogen, there is little epidemiologic evidence 
for TCDD-induced cancer in humans. 

Further support for ELD's selection of a lower cancer potency 
than the EPA figure is found in Sielken's (1987b) reanalysis of 
TCDD's virtually safe dose. Sielken (1987b) shows that when the 
multistage model is fitted to the Kociba et al. (1978) data on rat 
liver tumors, trade-offs inherent in curve fitting may lead to 
questionable fits in the low-dose area. Fitted model tumor response 
rates, compared to observed response rates, are too large at the 
lowest nonzero experimental dose level and too small at the 
intermediate dose level. Sielken shows that the presense or absence 
of experimental data at the lowest experimental dose produces very 
little effect on the shape of the fitted models and makes only a very 
small change to the fitted model values for the VSD. Sielken 
demonstrates that the Kociba et al. data show a saturation-like 
phenomenon of the dose-response relationship at the highest dose 
level, and notes that it is impossible for the multistage model to 
portray both this phenomenon at the high doses and the observed 
nonlinearity at the lowest dose levels. In the fitting process, the 
lower dose behavior is essentially ignored while the relative 
flatness at higher doses is depicted. Sielken (1987b) excludes the 
highest dose level from the analysis and reevaluates the VSD (at a 1 
x 10-6 risk level) for the probability of hepatocellular neoplastic 
nodule or carcinoma in a female rat to be 140 pg/kg b.w.-day (140,000 
fg/kg b.w.-day) in the diet. Sielken's analysis clearly shows that 
results of mathematical modeling of the TCDD cancer bioassay data are 
very sensitive to modeling assumptions and that the agency analyses 
may considerably overestimate TCDD's cancer potency. 

In addition to the factors mentioned above regarding the 
possibility of differential susceptibility to TCDD toxic effects and 
problems related to the mathematical modeling performed on the Kociba 
et al. (1978) data, evidence showing that TCDD may act as a cancer 
promoter rather than as an initiator suggests that the nonthreshold 
approach used by regulatory agencies in the U.S. likely overestimates 
potential carCinogenic risks. This argument is discussed further in 
Section 4.3. 

4.2 Risk Estimation 

Lifetime incremental cancer risks associated with the exposures 
presented in Section 3.4 are calculated as follows: 

Lifetime Incremental 
Cancer Risk = 

Cancer 
Potency x LADD 

This equation is a valid approximation of extra risk at low doses 
(EPA, 19851' A cancer potency figure of 1.7 x 104 (mg/kg 
b.w.-day)- was used in the risk calculations as described in the 
previous section. The results of the incremental risk calculations 
corresponding to a level of 50 ppt TCDD in the sludge are shown in 
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Table 4.2.A. Upper bounds of lifetime incremental cancer risks range 
from the highest risk of 3 x 10-7 for milk or beef consumption 
(Maine Farmer -- cows grazed) to the lowest risk of 4 x 10-11 for 
dust inhalation (Maine Farmer). The incremental cancer risks 
calculated are based on 70-year lifetime exposures for all scenarios 
except soil ingestion. Exposures of shorter duration would be 
associated with lower risks. 

In addition to estimating risks at a level of 50 ppt TCDD in the 
sludge, Envirologic Data also performed a "reverse" calculation 
to estimate allowable soil and sludge TCDD levels at specified 
incremental cancer risk levels. Incremental cancer risk levels of 1 
x 10-6 (one in one million) and 1 x 10-5 (one in one hundred 
thousand) were selected for the analysis. Allowable sludge levels 
were calculated from allowable soil levels using factors derived from 
the sludge loading models. Allowable TCDD levels in soil and sludge 
are presented in Table 4.2.B for the 1 x 10-6 and 1 x 10-5 
incremental cancer risk levels. 

For the direct grazing scenarios (milk and beef consumption by 
Maine farmers), allowable soil TCDO levels range from 22 to 250 ppt 
for both incremental cancer risk levels. Corresponding allowable 
sludge TCOD levels range from 170 to 2,000 ppt. Allowable soil TCDD 
levels for the consumer milk and beef scenarios show a range from 
2,500 to 650,000 ppt, and corresponding sludge TCDO levels range from 
20,000 to 5,100,000 ppt. For the nongrazing dairy and beef cattle 
scenarios, allowable TCOD levels in the soil range from 120 to 3,700 
ppt corresponding to sludge TCDO levels of 950 to 41,000 ppt. 

In the case of corn consumption, levels of 1,500 to 15,000 ppt 
in the soil are estimated corresponding to sludge TCOD levels of 
16,000 to 160,000 ppt. For exposures through skin contact, dust 
inhalation, or soil ingestion, allowable soil TCDO levels range from 
4,100 to 1,700,000 ppt with sludge levels of 32,000 to 13,000,000 
ppt. Where compost is used in lawn application, allowable soil TCOD 
levels range from 2,000 to 20,000 ppt, corresponding to sludge TCOD 
levels of 11,000 to 110,000 ppt. 

Incremental lifetime cancer risk levels of 1 x 10-5 and 1 x 
10-6 were selected for use in this analysis because they bound the 
range generally considered acceptable by state and federal regulatory 
agencies. These risk levels represent the incremental or additional 
risk over and above the background lifetime cancer risk of about 
25%. That is, an individual has a risk of 25% or 0.25 of getting 
cancer in his lifetime. An additional risk of 1 x 10-6 
would increase the individual's total risk of getting cancer to 
25.0001% or 0.250001. The selection of an appropriate risk level for 
a given analysis is a risk management decision. It is important for 
risk managers to not only understand the concept of "acceptable" risk 
but, in addition, to understand the uncertainties and conservatism 
inherent in the risk analysis. The latter points are discussed in 
Section 4.5, 

Identification of the region of acceptable risk to the general 
population is made clearer by brief examination of EPA experience in 
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Table 4.2.A. Lifetime Incremental Cancer Risks Corresponding 
to Ezposure to Sludge Containing 50 ppt TCDD 

Exposure Scenario Lifetime Incremental 
C'!llcer Risk 

Milk Consumption 

Maine Farmer -- Cows Grazed 3 x 10-7 

Maine Consumer -- Cows Grazed 3 x 10-9 

Maine Farmer Cows Fed Hay 2 x 10-8 

Maine Farmer Cows Fed Silage Corn 1 x 10-8 

Beef Consumption 

Maine Farmer -- Cattle Grazed 3 x 10-7 

Maine Consumer -- Cattle Grazed 1 x 10-10 

Maine Farmer Cattle Fed Hay 

Maine Farmer Cattle Fed Silage Corn 4 x 10-8 

Corn Consumption 

Maine Farmer 

Skin Contact 

Maine Farmer 2 x 10-9 

Dust Inhalation 

Maine Farmer 

Soil Inaestion 

Maine Child Residing on Farm 6 '" 10-10 

Maine Child -- Lawn Established with Compost 4 x 10-9 



Table 4.2.B. Allowable Average TCDD Levels in Soil and Sludge Corresponding 
to Lifetime Incremental Cancer Risks of 1 x 10-5 and 1 x 10-6 

Allowable Average TCDD Levels (pptl 

1 x 10-S 1 x 10~ 

Exposure Scenario Soila Sludgeb Soila Sludgeb 

Milk Consumption 

-Maine Farmer -- Cows Grazed 2S0 2,000 25 200 

Maine Consumer -- Cows Grazed 25,000 200,000 2,500 20,000 

Maine Farmer Cows Fed Hay 3,700 29,000 370 2,900 

Maine Farmer Cows Fed Silage Corn 3,700 41,000 370 4,100 
lJ1 

B.eef Consumption 
.... 

Maine Farmer -- Cows Grazed 220 1,700 22 170 

Maine Consumer -- Cows Grazed 6S0,000 S,lOO,OOO 6S,000 'S10,000 

Maine Farmer Cows Fed Hay 1,200 9,500 120 950 

Maine Farmer Cows Fed Silage Corn 1,200 13,000 120 1,300 

Corn Consumption 

Maine Farmer 15,000 160,000 1,500 16,000 

Skin Contact 

Maine Farmer 41,000 320,000 4,100 32,000 



- - - - - - - - - - - - - - - .~ 
I -

Table 4.2.B. Continued 

Allowable Ayerage ICDD Leyels (ppt) 

1 " 10 -5'--__ _ 1 x 10~. ___ _ 

Exposure Scenario Sludgeb Sludgeb 

Dust Inhalation 

Maine Farmer 1,700,000 13,000,000 170,000 1,300,000 

Soil Ingestion 

Maine Child Residing on Farm 130,000 780,000 13,000 78,000 

Maine Child -- Lawn Established with Compost 20,000 110,000 2,000 11,000 

<.11 _________________________________________________________________________________ <.11 

a. AU soil TCDD levels represent 70-yr average except for soil ingestion which are 5-yr averages. 

b. For exposure scenarios based on topdressing. sludge TCDD levels represent 45-yr averages. For scenarios based on 
soil incorporation, sludge TCDD levels represent 22-yr averages. For the compost scenario, sludge applied only 
once as an ingredient of compost. 
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assessing significance of risks and review of statistics on risks of 
commonplace activities. In proposed regulatory action on National 
Emissions Standards for Hazardous Air Pollutants (NESHAPs), EPA 
(1984) found maximum individual lifetime risks and total population 
risks from a number of benzene and radionuclide sources to be too low 
to properly be described as significant, and therefore withdrew the 
proposed regulations. For example, benzene emissions from maleic 
anhydride process vents were found to create maximum individual risks 
of 7.6 in 100,000 and an aggregate cancer incidence of 0.029 cancers 
per year (EPA, 1984ci Wrenn, 1986). Radionuclides from Department of 
Energy facilities would produce maximum individual risks, from 
lifetime exposure to a plant's most concentrated emissions, of 1 to 8 
in 10,000 and an aggregate cancer incidence of 0.08 cancer per year 
(EPA, 1984di Wrenn, 1986). Based on these data, Wrenn (1986) points 
out that account must be taken of the fact that average individual 
risk would be well below maximum risk. He notes that 1 in 100,000 
appears to be a good rough indicator of the level that EPA has 
considered to be insignificant average risk, at least in situations 
such as the benzene and radionuclide sources described above, in 
which aggregate population risk is not greater than a fraction of a 
cancer per year. 

The incremental risk level for the scenarios addressed in this 
report are estimated risks based on the modeling parameters 
described. These hypothetical risk levels are different from the 
real risks of everyday human activities that have been computed from 
actual statistics on death from different causes. 

All activities involve some risk, whether it be voluntary such 
as the risk incurred by smoking cigarettes, or involuntary such as 
the risk from being struck by lightning. Risks of some selected 
activities are shown in Table 4.2.C. It is evident that annual risks 
from many activities greatly exceed the level of one in 100,000 or 
one in 1,000,000. Lifetime risks of death would be even greater. 
Yet, some of these risks are voluntarily incurred and not avoided. 

Clearly, an insignificant lifetime risk range of one in·IOO,OOO 
to one in 1,000,000 is well supported for exposures to the general 
population. This range appears to be suitable and also conservative 
when applied to the small number of persons in the State of Maine 
with potential exposure to TCOD from land application of sludge. 

4.3 Application of the Multistage Model in Light of Evidence for 
a Promotion Mechanism 

The risk estimates made with the multistage model are generally 
regarded as conservative in that they represent the upper limit for 
the risk; i.e. the true risk is not likely to be higher than the 
estimate, but it could be lower. In addition to the conservatism 
inherent in this model, there is evidence suggesting that the 
multistage model does not adequately address the mechanism by which 
TcnD induces carcinogenic effects. 

Carcinogens may be roughly divided into two categories, 
initiators and promoters. An initiator, if not already 
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Table t.2.C. ComparisOD of Risks From Selected 
Activities on a Per Capita Basis 

Activity 

Smoking (cancer only) 
(all effects) 

Scuba Diving 

Motor Vehicle Accident 

Boating 

Hunting 

Swimming 

Lightning 

*From Crouch and Wilson (1982). 

Average 
Risk 

1 
3 

4 

2 

5 

3 

3 

5 

Annual Per Capita 
of Mortality 

x 10-3 

x 10-3 

x 10-4 

x 10-4 

x 10-5 

x 10-5 

x 10-5 

,. 10-7 
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electrophilic, undergoes metabolic transformation to an electrophile 
and reacts covalently with DNA (Williams and Weisburger, 1986). Once 
a cell is initiated, it incorporates a critical amount of DNA damage 
into its replicating genome, which may be locked into the cell for as 
long as the cell line continues to reproduce. A promoter acts to 
increase the tumorigenic response to an initiator when applied after 
the carcinogen (Williams and Weisburge.r, .1986). Promoters require 
prolonged and repeated exposure or persistence in the body before 
tumor formation in animals, whereas for tumor initiators, short-term 
exposure may cause tumors (Shu et al., 1987). While tumor initiation 
is regarded as an irreversible event, tumor promotion may be 
reversible upon removal of the promoter, when the tumor has not 
progressed to an advanced state (Shu et al., 1987). 

TCDD has been shown to be nonmutagenic based on the . 
preponderance of data from bacterial mutagenesis tests and h~s been 
shown to bind to DNA at 3 to 4 orders of magnitude less than chemical 
initiators (Shu et a!., 1987), indicating that it is not genotoxic, 
i.e. it does not interact directly with DNA. Pi tot et al. (1980) and 
Poland et al. (1982) have demonstrated TCDD's tumor promoting 
activity. Many promoters, including TCDD, affect cellular growth and 
differentiation, and alter a number of cell membrane properties 
(Weinstein, 1984). Tumor promoters, in contrast to initiating and 
genotoxic carcinogens, may display a threshold in their dose response 
(Williams and Weisburger, 1986). If this is true for TCDD, the 
multistage mOdel, which assumes a linear nonthreshold response, will 
overest.imate the incremental cancer risk associated with TCDD 
exposure. 

Authorities on TCDD risk assessment have raised the issue of the 
appropriateness of the use of the multistage model. given that TCDD 
acts as a promoter. In the CDC's risk assessment of TcnD in 
residential soil (Kimbrough et al., 1984), the authors note that the 
dose-response curve for promoters may not be linear, thus resulting 
in an overestimate of the risk. They also state, however, that'a 
scientific data base that would allow the use of less conservative 
models did not exist. 

In a recent paper, Shu et al. (1987) reexamines the scientific 
literature on bacteria and animals related to TCDO carcinogenesis. 
The authors show that the mechanism data on TCDD strongly support the 
thesis that tumor development is based on a promotional mechanism and 
not on initiation. Thus, they believe that risk estimates at low 
doses using currently formulated linear low-dose extrapolation models 
are not supported by the scientific evidence on initiation. The 
authors conclude that alternate means of evaluating Tenn risk should 
be investigated. 

Kolbye (1983) notes that linear extrapolation may be appropriate 
for electrophilic, highly genotoxic compounds, but that it has little 
meaning for secondary carcinogens, including TCnD. As mentioned in 
Paustenbach et al. (1986), Weisburger and Williams (1981) have 
pOinted out the importance of distinguishing between whether or not a 
substance acts through a genotoxic or non-genotoxic mechanism: "the 
action of epigenetic agents of the promoter class is highly dose-
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dependent and reversible, and thus, a distinctly different risk 
analysis is required to take account of their quantitatively lesser 
hazard .• 

Recent opinion of the Dioxin Update committee (1986), convened 
by the EPA, is instructive concerning TCDD's mechanism of toxicity: 

"There is no evidence that TCDD or its metabolites alter the 
structure of DNA, but TCDD is carcinogenic in at least two 
rodent species. It acts as a potent promoting agent in at least 
two different tissues in two different species, but there is no 
evidence for initiation activity in any species." 

Also pertinent is a statement from the Committee's conclusions 
regarding human health risk assessment: 

"Mechanistic models should be used for quantitative risk 
estimation for TCDD and related compounds. Such methods should 
consider epidemiological data, sex-species susceptibility, the 
promoting action of TCDD, and its pharmacokinetic properties in 
predicting risks for exposed populations.-

Although valid arguments have been raised by a number of 
scientists concerning the appropriateness of modeling TCDD as a tumor 
initiator, Envirologic Data has chosen to use this conservative 
approach in the present risk assessment, while at the same time 
addressing concerns regarding relative susceptibilities of animal 
species to TCDD's toxic effects. An alternative threshold approach 
is discussed briefly in the following section. 

4.4 Alternative Allowable Daily Intake Approaches 

Based on the lack of evidence for the appropriateness of a 
nonthreshold model for TCDD, several agencies outside the U.S. have 
used the safety factor (threshold) approach and developed allowable 
daily intakes (ADIs) for TCDD. Shu et al. (1987) point out that risk 
assessments based on this approach more accurately reflect the 
scientific understanding of the mechanism of action of TCDD than 
those that assume an initiation mechanism. Allowable daily intakes 
are derived from no-observed-effect-levels (NOELs) with application 
of a safety (uncertainty) factor. The Ontario Ministry of the 
Environment (1985) calculated a maximum allowable daily intake for 
humans of 10 pg/kg b.w.-day based on a NOEL of 1 ng/kg b.w.-day (1000 
pg/kg b.w.-day) and a safety factor of 100. The State Institute of 
National Health (SINH) in the Netherlands obtained a maximum ADI of 4 
pg/kg b.w.-day based on a NOEL of 1 ng/kg b.w.-day and a safety 
factor of 250 (van der Heijden et al., 1982). 

The EPA- (1984b) while not using the ADI approach in their risk 
assessment, calculated an ADI at 1 pg/kg b.w.-day based on a NOEL of 
1 ng/kg b.w.-day and a safety factor of 1,000. The FDA, prior to 
their linear model approach discussed earlier in the report (FDA, 
1983), had originally used a safety factor approach to support 
advisory levels for TCDD in fish. FDA (1983) calculated a TCDD 
exposure level of 13 pg/kg b.w.-day from consuming fish containing 
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( 25 ppt TCDD at the 99th percentile of U.S. fish consumption. FDA 
noted that this exposure level was less than l/70th of the animal 
NOEL of 1 ng/kg b.w.-day. This approach was used to support 25 ppt 
TCDD as a "safe" level in Great Lakes' fish. 

Allowable daily intakes estimated for 2,3,7,8-TCDD generally 
range from 1 to 10 pg/kg b.w.-day. These figures, equal to 1,000 to 
10,000 fg/kg b.w.-day, can be compared to the full range of virtually 
safe doses shown in Table 4.l.A of 6.4 to 14,000 fg/kg b.w.-day and 
to the ELD-derived VSDs of 60 to 600 fg/kg b.w.-day. 

4.5 Factors Contributing to Uncertainties and Conservatism of Human 
Health Risk Assessment 

Factors contributing to uncertainty and/or conservatism in the 
low-dose risk extrapolation of TCDD in sludge are briefly discussed 
in this section. First, the risk assessment process used in this 
analysis assumes that animal data on TCDD carcinogenicity can be used 
to adequately predict human response at much lower dose levels, on 
the order of 10,000,000 times less. This extrapolation, accomplished 
via a mathematical model introduces considerable uncertainty into the 
anlysis. At the same time, a high degree of conservatism is built 
into the model itself and the resulting upper-confidence"':bound cancer 
potencies. Envirologic Data derived a TeDD cancer potency figure 
from data on the most sensitive tumor types in bioassays of several 
species and strains of laboratory animals. A conservative procedure 
for scaling from animal to human employed by EPA (1985) and problems 
with fit of the Kociba et al. (1978) female rat liver tumor data to 
the model due to apparent saturation at higher doses (Faustenbach et 
al., 1986) contribute additional conservatism to this analysis. The 
appropriateness of using the multistage model for TCDD risk 
estimation is called into question based on evidence for a cancer 
promotion mechanism, as described earlier. The use of the multistage 
model in this assessment to derive virtually safe doses may 
considerably overestimate the true risk. 

Exposure estimation in this analysis depends upon a large number 
of individual factors as outlined elsewhere in the report. Limited 
data, in some cases, contributes to uncertainty of the factors used 
in the analysis. As one example, age-specific soil contact rate for 
exposed skin is not a fact, but is estimated from several studies of 
soil accumUlation on children's hands. The final estimate will 
contain the uncertainty of the original data upon which it is based, 
as well as the uncertainty of the extrapolation from children to 
adults and from surface area of hands to other areas of the body. It 
is not possible at present to generate uncertainty estimates on each 
assumption in order to develop confidence bounds on exposure 
estimates. In order to address the problem of uncertainty in the 
exposure analysis, Envirologic Data selected conservative factors. 
Also, exposures are modeled for hypothetical individuals with 
lifetime exposure to TeDD in landspread slUdge, a highly unlikely and 
again, conservative scenario. 
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The risk assessment results, both in terms of incremental 
lifetime cancer risks and allowable soil levels, contain a range of 
uncertainty. However, the overall process and factors used in this 
analysis contain a large degree of conservatism so as to ensure that 
the final results are sufficiently protective of public health. 

A key issue in the interpretation of this risk assessment is an 
understanding of the conservative approach upon which it is based. 
When a number of worst-case assumptions are made, the combination of 
these conservative assumptions produces multiplicative conservatism 
which is unrealistic. As described throughout the document, ELD has 
approached exposure and risk estimation from a conservative approach 
which is consistent with realistic considerations. In spite of the 
attempt to inject a degree of reasonableness into the analysis, ELD 
believes that the results, whether expressed as incremental cancer 
risk or allowable soil level, still likely overestimate the risk by 
one to two orders of magnitude. For example, sensitivity analysis 
of two critical assumptions, virtually safe dose and exposure 
duration, demonstrates that if either factor overstates the most 
likely case by a factor of 10, the resulting predicted allowable 
soil level will be too conservative by a factor of 10. If both the 
VSD and exposure duration exceed the most likely case by a factor of 
10, the resulting allowable soil level will be 100 times less than 
the most likely value. This scenario is not unlikely, given the 
extremely low probability of a Maine farmer being exposed to 
land-applied sludge containing TeDD for a full lifetime at the 
contact rates modeled by ELD, and the possibility that the low-dose 
extrapolation model overstates TeDD's true risk to humans. 

Envirologic Data has elected to report exposure routes 
individually rather than to sum all routes of exposure to TeDD in 
this analysis. ELD believes that given the abundant conservatism in 
the exposure and risk estimation, summing all exposure routes would 
not accurately portray potential risks related to agricultural use 
of sludge in Maine. As an alternative to the present analysis, 
composite exposure scenarios could be developed, based on 
real-world, most likely scenarios of exposure. 

5.0 CONCLUSIONS 

Envirologic Data has examined potential exposure and 
corresponding risk to Maine farmers and consumers related to TCDD in 
landspread wastewater treatment plant sludges. At a hypothetical 
level of 50 ppt TeDD in sludge, upper-bound lifetime incremental 
cancer risks for all exposure scenarios examined are less than 1 x 
10-6 . 

Envirologic Data calculated allowable levels of TeDD in soil 
and sludge for each exposure scenario corresponding to acceptable 
risk levels of 1 x 10-5 and 1 x 10-6 • Levels of incremental 
lifetime cancer risk ranging from 1 x 10-5 to 1 x 10-6 
generally are believed to be acceptable. The allowable soil·levels 
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should be considered as lower-bounds, i.e. in all likelihood, the 
"true" allowable soil level could be greater and still present an 
insignificant risk to public health. 

For the Maine farmer, the lowest allowable soil and sludge 
levels determined by Envirologic Data correspond to milk and beef 
consumption from dairy and beef cattle grazed on sludge-amended 
pastures where exposure occurred through soil ingestion by cattle. 
Estimates range from 22 to 250 ppt for soil and 170 to 2,000 ppt for 
sludge for risk levels of 10-6 and 10-5 , respectively. For 
agricultural scenarios other than direct grazing, the lowest 
allowable levels for the Maine farmer scenarios correspond to milk 
and beef consumption from cattle fed hay or silage corn. Allowable 
TCDO levels range from 120 to 3,700 ppt in the soil and from 950 to 
41,000 ppt in the sludge for risk levels of 1 x 10-6 and 1 x 
10-5 , respectively. 

Allowable average levels of TCDD in soil related to direct 
contact with TCDD-containing sludge through skin, inhalation, or 
soil ingestion may be 4,100 ppt or greater depending on the scenario 
examined and risk level. Corresponding sludge levels may be 32,000 
ppt or greater. In the case of one-time lawn establishment with 
compost, allowable TCDD levels are estimated to be 2,000 ppt and 
greater with corresponding sludge TCDD level of 11,000 ppt and 
greater, depending on the risk level selected. 

Upper-bound incremental cancer risks and lower-bound allowable 
soil levels estimated in this report are subject to uncertainties 
arising from the hazard, dose-response, exposure, and risk 
assessment sections of the analysis. The quantitative risk 
assessment approach used in this analysis constitutes a conservative 
approach to risk estimation, especially in light of evidence 
supporting TCDD's action as a cancer promoter. Envirologic Data 
selected reasonably conservative parameters throughout the analysis, 
and therefore, believes that while uncertainties exist, they exist 
principally on the side of over-conservatism. It is believed that 
the risk assessment results, expressed as incremental cancer risks 
or allowable soil levels, considerably overstate the most likely 
risk. 

It is Envirologic Data's conclusion, based on the scenarios of 
exposure examined in this report, that 2,3,7,8-TCDD levels (ranging 
up to 51 ppt) reported for Maine wastewater treatment plant sludges 
would'not present a significant risk to human health of Maine 
farmers and consumers. Based on the allowable TCDD levels 
determined for the individual exposure scenarios in this report, 
Envirologic Data concludes that levels of TCDD even greater than 
those detected in Maine sludges may be of little concern to public 
health. 
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California AnalytkRI Laboratory 

"~·EnseQo ~~;' 

June 3, 1987 

Steven A. Petrin 
Georgia-Pacific Corp. 
90 West Redwood Ave. 
Fort Bragg, CA 95437 

Dear Mr. Petrin, 

Ense-co Incorpocalcd 

RErD JUN 0 8 1987 

Enclosed is the confirmation of the 2,3,7,8, TCDF isomer you reques,ted 
on June I, 1987. 

If you have any further questions please don't hesitate to call. 

Sincerely, 

RSM:mbw 

2,··1.4 Ind'llstdal O{,l\llcv1trd 
\\:lest Sacramer:;to, C;$lif()J;ni.1 95691 
9}6l372·1>93 Fat"Simi!o:: 916."}72·1O'j'i 
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-.----~ Enseco 
ENSECO-Cl'.L LAB 

~. ~ . 
POLYCHLORINATED DIOXIN/FURAN ANALYSIS flEC'D JUN 0 8 1987 

TICKET NO. 28882 

CLIENT 10: Composite 20414, 
20413, 20412 

CAL 10: 28882C 

Date Analyzed: 5/8/87 
Wet Weight: 10.07g 
Dry Weight: N/A 
Percent Moisture: 0% 

Column: DB-5 

FURANS 
AMOUNT FOUND 

(ng/g) 
DETECTION LIHIT 

(ng/g) 

tetra (total) 
2378 DB-225 confirmation 

penta 

hexa 

hepta 

octa 

DIOXINS 

tetra (total) 

penta 

hexa 

hepta 

octa 

% Accuraoy 37CI-TCDD = 96% 

% Recovery 13C-2378-TCDF = 54% 
% Recovery 13C-237B-TCDD = 42% 

ND = Not Detected 

0.23 
0.015 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

Calculations based on Dry Weight 

PREPARED BY: 

APPROVED BY: DATE: 

0.032 

0.0096 

0.024 

0.13 

0.012 

0.014 

0.025 

0.034 

0.21 



----------·--------------~--------------------------------_Z2J"I~B7-lncvOFF~v~AnIArmkE~Am~Ir_----------------·-------------------------· 

EtJSECO " Cal lab 
2544 IndlJstria! Blvd. 

y~ s~ramentOt CA 95.691 

lab, EHSECO - C.l lab 
Case No.. 28882 
Batch/Shipment ~o .. 

R<port O.t.: ,..,-ID"'-I-/ ')-:->.:1194'-'-____ _ 
colum: OS-225 I 

Cal Aliquot ppe 

lObs S""'Ple C I/<>t Wt. TCOF 
10 IMber U (grams> Meas 

2BB821!9R1 METHOD BI.AAK Y In.On NO 
28882·1 ASH I«JI>PS< Y 10.07 O.OlS 

MB ~ ""tnO<! B Ion' 
.p ;; Pettial SCanlConfirtnatory Analysis 

NS :: Natfve Tt;DF Spike 
D - OupliGate/F~rt11ied field Blank 

R! :: Re*injecUon 
CU = Clean Up 

epa 
TCOF 
Det. lost 
lmt ID D,ate Time 

0.00)4 HR 06/02187 18.43.00 
HR 06/&2./87 

F8 = field Blank 
tJj) 00; Not Det@ted 

18:5~:OO 

DL : Dete<:tl()n I.imit 
RX := ae' extract; on 

304{ 316{ 
306 31B 

0.69 
0.82 0.71 

HPC = MaxiAUn Possible Concentration 

*Corrected: for contribution by native lCO!); 0.9% of m/z 322 subtracted 

Prepared by, ___ ~1fLIL.<' '-__ _ 

Approved by. ___ J;R,",,~>l' Wj1-f---
FORM S·l 

30<\ 316 318 Cooments 

1140000 1655000 
5535 6729 865800 1220000 

<-c: 

o 



~. 

-----------------------"ENSECO ~ cal Lab 
Daily Calibration Summary 

Native 
Cone Injection Injection 

us/-ml 11> Date Time 
Standard 

ID 

0.020 HR 06/02/87 17:42:00 ST870602~ 

Average Native RRf : 1.00 

A304 

11420 

A306 A316 

13860 125500 

'~-"", 

A3IS 

190000 

RF 
Native 

1.00 

\ 

"" r" '< 
"" c.... 
c: 
z 
o 
('.e

m 
Q3 

! 

Enseco 
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• • Georgia-Pacific Corporation 90 Wesl &dwood AVfflll. 
Furl Bragg, Cali/ornia 95437 
T.I.phD7t. (707) 964-5651 
i:ii,qj;:!( ;iL.< .. Tt 

June 3, 1987 

Ms. Susan Warner 
Associate Engineering Geologist 
Calif. "Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95402 

CONTROL BD:t:) 
RESiG~l 1 

JUNlj'8f 
o BK __ LJ ~G __ 

OC! __ D~ 
r~~D. __ 
DRT_D __ 
OjH __ D __ 

OfiL_D __ 
o 1G __ D REPLY 

Dear Ms. Warner: "" ,_ .. X,,,, 6ft. :;;::~ 
Thank you for your letter of June 1 with order No. 87-80, rescinding c... 
the C & A order at the Little Valley site. Stabilization and prevention 
of ash discharges at the site have been a major concern of ours and we 
are gratified that the Board has re"cognized our efforts by r"scinding 
the order. 

We had already addressed your concerns about the stockpile area prior 
to receipt of your letter. We have already begun incorporation of the 
stockpiled material and no new material has been stockpiled since the 
rains in late April. 

SP/jh 

cc: D. Jacobszoon 

Steven Petrin 
Director~ Environmental 

Health and Safety 
California Wood Products 



""' 
/STATE OF CALIFORNIA • , 

~_ CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
NORTH COAST REGION ( 
1440 GUERNEVILLE ROAD 
SANTA ROSA, CA 95401 
Phone: (7Q7) 576-2220 

June 1, 1987 

NOTICE 

ROCISION OF 

ClEANUP AND ABATEMENT OODER NO. 87-ffi 

FOR 

GFDRGIA-PACIFIC aJRroRATION 
FORT BRAGG ASH OOlL AMENruENT 

Mendocino County 

GEORGE OEUKMEJIAN, Goy.mor ~ 
@ 

Attached is a copy of an Order which rescinds Cleanup and Abatement Order No. 87-ffi. 

( 

( 

Attachment 

Benjamin D. Kor 
Executive Officer 

cc: SWRCB, Division of Water Quality, Attn: Archie Matthews 
SWRCB, Office of the Chief Counsel, Attn: Bonnie Wolstoncroft 
SWRCB, Division of Water Quality, Attn: Arnie Inouye 
DFG, Yountville 
DFG, Sacramento, 
Mendocino County Health Department 
JXJlIS, SEB, Santa Rosa 
M, Central District, Sacramento, Attn: B.J. Archer 
USDI, Fish and Wildlife Service, Sacramento 
Dept. of Parks and Recreation, Sacramento, Attn: James M. Doyle 
EPA, San Francisco, Mail Code W-3-2 
All Board Members 
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• 
June 8, 1987 

Ms. SUsan t-1anler 
California Regional Water 
Qla.lity Control !bard 
1440 GuerneVille Pd. 
Santa Fosa, CA 95401 

,RJN 11 '87 
OBK_n~C __ 

'~~ it s'"" • ...J:., __ '-' __ 

- -0 k- .-. , - to-'=-- U __ 

ORT __ O ---
C1H __ O -.-
ClBB __ O __ 

[J iG __ [J REFlY 

. - 1'- ;-:-- .~, 

_Ms. __ . fY~ 
sarrples of powerl\ouse flyash ha<.re been collectOO and an analysis for dioxins 
and furans carpleted as you requested. As specified in the $BlTPlin:J plan, 
I took three ~les over the period of April 2 to April 8, which \Ere then 
a:mposited into a sin:Jle ~le at California l'.nalytica1 Laboratory for 
analysis. 

As you can see fran the enclosed lab sheets I this sanple showed that no dioxins 
ware present. '!he analysis for furans yielded. a trace anount (0.23 ppb) of 
tetra-chlorinated dibenzofuran ('ICDF) •. We have contacted the lab to initiate 
,m isaner-specific analysis in order to deteI:mine which 'lUlSs ware qetected. 

Please take the q>part:unity to evaluate these results and then contact me 
with any o::mnents you may have on this matter. 

SP/hm 
cc: L. D. kobrosini 

J. 1\nderson/Atlanta 
R. D. Benedetti 
D. B. Whitman 
D. G. JaCXlbszoon 

sincerely, 

steve Petrin 
Director, Enviromlental 
Health and Safety 



, tit ENSECO-CAL LAB ~ 

POLYCHLORINATED DIOXIN/FORAN ANA~SIS 
TICKET NO. 28882 

Wi,'! ~~~ [:;:~;~·_Li1Y 

CONTRCL BOt~D 
REGiG~'! I 

JUi~ 12 '87 

CLIENT ID: METHOD BLANK Oate Analyzed: 5/8/8EU6K---c&l~OB-5 

,~~ ::I~~i; iji09g 
OC1_O--

Percent Moisture: N/ruFR_ 0--CAL IO: 28882MB 

ORT_D-

FURANS 
AMOUNT FOUND 

(ng/g) 
OE~lilTION [!jIMIT 

O
'(nwg,O-
88_ --

tetra (total) 

penta 

hexa 

liepta 

octa 

DIOXINS 

tetra (total) 

penta 

hexa 

hepta 

octa 

\ Accuracy 37CI-TCDD - 97% 

\ Recovery 13C-2378-TCDF - 64% 
% Recovery l3C-2378-TCDD - 66% 

NO = Not Detected 

* Chemical Interference 

PREPARED BY: 

APPROVED BY: tom 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

ND 

DATE: 

OlG~~EFLY 
n ,. (h'O J{;t1 roc 

0.0050 

0.0073 

0.025 

0.0068 

0.0067 

0.015 

0.018 

0.053 * 

". 
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Er1Sen---• 
ENSECO":CAL-LAB • POLYCHLORINATED DIOXIN/FORAN ANALYSIS .11f,y 1 2 '87 

OSK __ !lRC TICKET NO. 28882 

CLIENT ID: Composite 20414, 
20413, 20412 

CAL ID: 28882C 

OC} 0"--
,"1((- -

Date Analyzed: 5/8/~ ~umn: DB-5 
wet weight: 10.07g LJRT __ 0 --
Dry Weight: N/A C7 - __ 
Percent Moisture: o"%,lH __ 0 

098 __ 0 --

FURANS 
AMOUNT FOUND 

(ng/g) ,..." ~_(ng; ty Cir-Jf ~EC!;[~FT I 
: rll,G!'f./j"'" 

tetra (total) 

penta 

hexa 

hepta 

octa 

DIOXINS 

tetra (total) 

penta 

hexa 

hepta 

octa 

% AccuraCy 37C1-TCDD - 96% 

% Recovery 13C-2378-TCDF - 54% 
% Recovery 13C-2378-TCDD .. 42% 

ND = Not Detected 

0.23 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- ~~J>. 
0.032 (tt/''6!' 

;;;,-", I,' 
1. r' .. 

0.0096 nIt-! --
0.024 00-
0.13 

0.012 

0.014 

0.025 

0.034 

0.21 

Calculations based on Dry Weight 

PREPARED BY: 
---

APPROVED B'(: DATE: 
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• • Georgia-Pacific Corporation 90 Wesl Redwood Avenl/e 
Fori Bragg, Califo'!!i", 951F 
Teiephonk'/fl()'Jj !1.il4'5lif5(1 

June 16, 1987 

Mr. Benjamin D. Kor 
California Regional Water 

Quality Control Board 
1440 Guerneville Road. 
Santa Rosa, CA 95401 

Dear Mr. Kor: 

CERTIFIED MAIL 
Return Receipt 
P 236 628 666 

CONTROL flO!~,r.:) 
rt:GIOr: \ 

JlIN 1 Q '87 
~K __ CPC __ 

o ~j _. _ ~ .$A.1t2 
@1R.~rl __ 
fJm __ !.J __ 
f'''l 0 L...i 111__ . __ . 

OflB_O_. 
[] lG __ O .. REPlY 

RequeFtl'ld~.,.. !' f'" 

Enclosed is the May 1987 report for the Georgia-pacific 
Soil Amending project as per revised Monitoring and 
Reporting Program 86-3 • 

. 
Sincerely, 

j5£)A-,~ 
Steven Petrin 
Director, Environmental Health 

and Safety 
California Wood Products 

SP:sp 

Encl. 



0 MAY 1987 REPORT 

GEORGIA-PACIFIC CORPORATION 

FORT BRAGG SOIL AMENDMENT MONITORING AND REPORTING PROGRAM NO. 86-3 

Monitoring 

Volume of ash deposited by Week - Cubic Yards of Ash - deposited 
at the upper field of area A. 

Number of Treated Acres (Area A) 23.84 Acres 
Number of Treated Acres (Area W) 5 

I Daily Precivitation Measurements PPT (Inches1 

No stormwater runoff monitoring was conducted due to minimal 
rainfall. 
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• • Georgia-Pacific Corporation 90 west Redwood Avenue 
Fori Bragg, California 95437 
Telephone (707) 964-5651 

June 18 ,1987 

Ms. Susan Warner 
Associate Engineering Geologist 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95401 

Dear Ms. Warner: 

As indicated in my letter of June 8, a sample of powerhouse 
fly ash was analyzed for chlorinated dioxins and furans as 
per your request. Enclosed are the results of isomer-specific 
analysis. There was a trace amount of 2378-TCDF(l5 ppt) 
detected. 

~fl1D 
Steven Petrin 
Director, Environmental 

Health and Safety 
California Wood Products 

SP:sp 

Encs. 

cc: J. Anderson/Atlanta 
D. Jacobszoon/Ft. Bragg 
D. Whitman/Ft. Bragg 

--u",1- I S n' +- O'~-ti{ 
:2,~, ~ ~ 156 rr-O-.( ~..JC1. r 'C)l-.?~J 

. , ! C P 

Ck-J 2-<-.0 ff-t <\),oT+a-r 
''-k.+r .. c![. ;i4'_o;;tJ, e I) ',oJ (,v"~ 
,-,,)t:~ f' JUJ--* . -
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• • • Enseco 
ENSECO-CAL LAB 

• ~. I •. .' 

POLYCHLORINATED DIOXIN/FURAN ANALYSIS Il£C'D GU~ 0 8 1987 

TICKET NO. 28882 

CLIENT ID: Composite 20414, 
20413, 20412 

CAL ID: 28882C 

Date Analyzed: 5/8/87 
wet Weight: 10.07g 
Dry Weight: N/A . 
Percent Moisture: 0% 

Column: DB-5 

FURANS 
AMOUNT FOUND 

(ng/g) 
DETECTION LIMIT 

(ng/g) 

tetra (tota1) 
2378 DB-225 confirmation 

penta 

hexa 

hepta 

octa 

DIOXINS 

tetra (total) 

penta 

hexa 

hepta 

octa 

% Accuracy 37Cl-TCDD = 96% 

% Recovery l3C-2378-TCDF = 54% 
% Recovery 13C~2378-TCDD = 42% 

ND = Not Detected 

0.23 
0.015 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

Calculations based on Dry Weight 

PREPARED BY: 

APPROVED BY: DATE: 

0,032 

0,0096 

0.024 

0.13 

0.012 

0.014 

0.025 

0.034 

0.21 



Lab, ENSECO • Cal Lab 
Ca •• No. 28882 
Batch/Shipment No. 

Cal 
Labs S~le 

ID Numer 

Aliquot 
C lIet lit. 
U (grams) 

28882MBRI METHOD BLANK Y 10.00 
28882·1 ASH HOPPER Y 10.07 

MB = Method Blank 

PPB 
TCOf 
Heas 

ND 
0.015 

P = Partial Scan/Conffrmatory Analysis 
NS • Native TtoF Spike 
o • Duplicate/Fortified Field Blank 

RI = Re'lnjectlon 
CU 1: Clean Up 

PPB 
TtoF 
Oet. Inst 

23,S-leDF DAIA REPORr 
ENSECO • Cal Lab 

2544 Industrial Blvd. 
\/. Sacramento, CA 95691 

Lmt ID Date Time 
304/ 316/ 
306 318 304 306 316 318 

0.0014 HR 
HR 

06/0Z/87 18:43.00 0.69 
06/02/87 18.59.00 0.82 0.71 

FB = Field Blank 
NO = Not Detected 
DL = Detection Limit 
RX = Re-extraction 

MPC = Maximum Possible Concentration 

1140000 1655000 
5535 6729 865800 1220000 

·Corrected for contribution by native rCOD; 0.9): of mix 322 s\tltracted 

Prepared by. __ ..J1fL"",, __ _ 

Approved by, --.E.P,"'~"'WJ-Y---
FORM B·I 

Ense'co 

Report Dat.: ~ I '>-1194 
Colum: D8·225 

Con:ments 

• 

• 



~,.--. 

Native 
Cone Injection Injection Standard 

us/ml 10 Date Time ID 

D.020 HR 06/02/87 17:42:00 ST8706D2B 

~verage Native RRF ~ 1.00 

" 

~D 
Dally' Calibration summary 

A3D4 

11420 

A306 A316 

13860 125500 

"'1' 

,--.... 

RF 
A318 Native 

190000 1.00 

"11' 

-'I > 

~ 
L 
c:: 
:z 
o 

Cl) 

lO 
gj 

Enseeo 

• 

• 

, 
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';:;u017 /Z :-

U/t-

Tile- !1c-;'l-.,L) :]bCl<-7 J5 IJJI k //fC7//7 //? //71/;/ ~ 

(j).{ UJOV-/Y /I)~ :pL/-l#lJ5~VC)/f/;b ~/J?c/ 

J~'~l 
6lbntt; /;.; 



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD-
("ORTH COAST REGION 

( 

( 

1440 GUERNEVILLE ROAD 
SANTA ROSA. CA 95401 
Phone: (707) 576-2220 

July 2, 1987 

Steve Petrin 
Director, Environmental Health and Safety 
Georgia-Pacific Corporation 

~.-<]J6---west' RedWOOd-Avenue 
9 7 

Dear Mr. Petrin: 

R£C'O J U L 0 li 1937 

I reviewed the data submitted in response to our February 4 and March 23, 1987 letters 
requesting submittal of a technical report on analyses of the polychlorodibenzodioxins 
and polychlorodibenzofurans. The data show that 2,3,7 ,8-tetrachlorodibenzofuran and 
other tetrachlorodibenzofurans were present in the fly ash samples. Accordingly. these 
results will need to be confirmed with additional sampling and investigation •. As I 
discussed in my meeting on June 18, 1987, with you, Jack Anderson, and Rod Shippey, no 
further soil amendment usage of the ash outside of the I.itt1e Valley site ""ill be 
permitted until the dibenzofuran conteminant question is resolved. 

A workplan describing additional tests, including a full description of sampling and 
analytical meth<Xlology and schedule for sampling and reporting, needs to be submitted to 
this office pursuant to Section 13267 (b) of the Water Code by July 31, 1987. The 
workplan should include appropriate analysis of the ash and of the feedstock. At a 
minimum, the feedstock should· be analyzed for chloride content and total organic 
halogens. Please call me if you have any questions in this IIlatter. 

Sincerely, 

~wll~i-t .... ~ .. 
Susan A. Warner 
Associate Engineering Geologist 

SAW:mkh 
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Cooperative Extension 
. . . . - . '. . 

UNIVERSITY OF CALIFORNIA MENDocINO COUNTY ........ -.............................. -.... . 
COUNTY AGRICUl ruRAL CENTER 
579 lOW GAP .ROAD 
UKIAff. CA 954B2 

J\Jly ~ •. 1987 

QU~RT£R~Y NARRATIVE REPORT -

f"L Y ASH IS FINALL Y FREED 

701-463-4495 

..... i VE!'.stock· t\cvisor 

VIe have :i'iniehed our zirst veor I!lt t;.he Georc;ia p.aei£ic. LUJnber 
Co~?anY~B solid waste disDosal site. 

Cooperative E>:tenaion became involved- w~th solid we:&'te disposel 
when Geor9io. Pec:izic wea embroiled- in 0 di'SDute with Californic 
Wcter QUGlity Control ao~rd bec~use of ~he nossiole water 
pol1~tion by th~ eo~peny'& boile~ ash di&posal methods. 

A test plot \o,>a~ ~aid out: """i th -chree repl.ice:tions using s£,: 
~pplication r~tes of this ash. The p~o~ was seeded ~ith clovers-
o.nd ~ye,:n:-.:u;.t? Weather dat<!l ... was kept. plot visits eVlElry t.wo wee":;.s 
m.ade eVo!Ill.:'o!ttion 0% et clearly responsive t.reatment ~n encour.agin~ 
te.ak.. Stream qual.i.ty was Jfteasured weel~ly to monit.or -che ooten
tial ~i~ration of fly 8Gh into the ~ater supclv.. None was %ound. 
The clovers and grasses responded to the six r~tes which were 
me.e.e.ured bv cli~pin9. dryina end w*?ighinQ. 

O~r ~pplication rates were: 

'22D!!:2~ 
{~) t.c.ns/etcre :(/.3-2 T/A 

14.64- Tlt\ 

96 ~9 .. 02 T/A 

19Z .~ 14.03 T//\ 

384 •• ':::$.03 T/A. 

76$ ':0.04 T/A 

Un1veraiti of Cali10rnia and the United 5tGt •• Deport •• nt of Agrtculture cooperat1ng 
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July 6, 1987 

Mike Cleary 
P.O. I.lox 14 
Fort Bi-agg. CA 95437 

Dea:t Mr. Clearyl 

I 81!1.g1&i that the fly-esh/sOil 8D1!!I""'l!!(Jt appl:I.c:at:l.on WIlt toeJ.1. I will"1nspec:t the e:it:e 
in Auguet. We have reqWlIJted sdd1t1_J ~ 8II8lyses Of the ash. and will I-.i to 
obtain and evaluate th1S1111\( ~ Pfior to apProving addit1ciaai IUih _ on farm lands. 

Sincerely. 

SUsan A. Warner 
Aseoc:l.ate &g1neer1ng Geologist 



( 

( 

July 8, 1987 

Unda Se1Unen 
3l5SO Giba~ laDe 
Fort Bragg. CA 95437 

Deer Me. SelU-1 

• • 

.\ 
f . 

I rece:l.ved your lett« regarding WIll of the ~1c fly aab on your property on. 
the Old COsper Raih'oed. We .. are currently .a1ting the results of furttik te.ts on the 
fly 1U!b. and do not 1i1ah to author1ze its Use as a 11011 udmwnt until ~. QIIUlts are 
received ffOll· Geor~1c· :. I .. 8lsO 'WOrldIIg wit;!\ IIod -Shippey of the rata Mvi80nl 

. office in tlId.ah to develop re"~_aftIt10n8 00 appUcatiilb ratftll eod ·Ileed II1n1n"es for WIll 
as the ash lIB a II01l al .. ,IMatt; -~- t:b!tae Usuel!.are d.olved, tberithe 88h .y be used 
..ueetively ftII It 11011 s ' ........ t in.,t;he,c:Odt4l Brees. tau.oouttl cootsct tb1B offb 

. ag.ain in about tWr ~ tt }'lIU st1ll v1ah to obw.n the aah for 8011 "''*It use. 

Stncerely •. 

Susan Ilamer 
A.soeiate ~ ~ 

eel StevePetrin 



/- : 
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Georgia-Pacific Corporation 90 M~JI ~edwood  Avenue 
Fort Bragg, California 95437 
Tejephone (707) 964-5651 

July 15, 1987 

Mr. Benjamin D. Kor 
California Regional Water 
Quality Control Board 

1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

CERTIFIED MAIL 
U R T  0 
-1 

Return Receipt ~equesth~H--- - 
P 236 628 664 0 @- 0 -. 

Enclosed is the June 1987 report for the Georgia-Pacific 
Soil Amending Project as per revised Monitoring and 
Reporting Program 86-3. 

Sincerely, 

5 .  PS 
Steven A. Petrin 
Director, Environmental Health & Safety 
California Wood Products 

Encl . 
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• JUNE 1987 REPORT • GEORGIA-PACIFIC CORPORATION 

FORT BRAGG SOIL AMENDMENT MONITORING AND REPORTING PROGRAM NO. 86-3 

Monitoring 

Volume of ash deposited by Week 

June 01 - 06 
07 - 13 
14 - 20 
21 - 27 
28 - 30 

Number of Treated Acres (Area A) 

Number of Treated Acres (Area W) 

Daily Precipitation -Measurements 

June 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

No stormwater runoff monitoring Was 
rainfall. 

Cubic Yards of Ash - deposited 
in Area A. 

780 
820 
900 
680 
240 

26.31 Acres 

5 

PPT (Inches) 

0 
0 
0 
0 
0 
0 
0 WATER QU,iLlTY 0 
0 CONTROL BOARD 

0 REGION I 

0 
JUll 6 '87 0 

0 o BK ___ [j RG _____ 
0 
0 -OCI _____ 0 ____ 
0 U FR __ U _______ 
0 
0 OilL_D 
0 --DiiI __ 0 
0 ----
0 CJ8.R __ O __ 
0 o JiJ _ 0 REPLY 
0 
0 (-i .... r. '"II ( 

0 
0 
0 
0 
0 
0 
0 

conducted due to lack of 
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• • Georgla.Paciflc Corporation 

July 30, 1987 

CERTIFIED MAIL 

90 west Redwood Avenue 
Fort Bragg, California 95437 
Telephone (707) 964-5651 

walfn pi !Ai If'( 
CON1ROl BOi\R\) 

PEC~ON I 

ORl_D--
Return Receipt Requested 
P 236 628 660 

D lH ___ 0 -_. 
[JBB_O . __ . 

OJG_ OR,PLY Mr. Benjamin D. Kor 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

0' h 

Enclosed is the 1986 Annual Report for the Georgia-Pacific 
Soil Amending project as per revised Monitoring and 
Reporting Program 86-3. 

Sincerely, 

7~P~ 
Steven A. Petrin, Director 
Environmental Health and Safety 
California Wood Products 

SP:lv 

Encl. 

r'''II' 
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. 1986 Annua~port - Georgia Pacific ~ Amending Project 

Storm-Water Monitoring 

Stormwater monitoring for pH was conducted under original order 86-3 
from February 1-11. Additional parameters for monitoring were added 
after February 11 under Revised order 86-3. Under the revised order, 
Georgia-Pacific personnel examined the Little Valley soil amending 
site on every day in which rainfall occurred and collected samples as 
required (results summarized below). No discharges of ash were 
observed to surface streams. Sampling occurred during the months of 
February, March, October and December. 

Date 

Month 

Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 

2-05-86 
2-13-86 
2-14-86 
2-18-86 
2-19-86 
2-20-86 
2-24,...86 
3-06-86 
3-07-86 
3-10-86 

10-30-86 
12-19-86 
12-26-87 
12-31-86 

Rainfall 

PPT (inches) 

12.06 
7.10 
0.88 
0.84 

0 
0 
0 

1.60 
1.90 
1.33 
6.03 

pH Measurements 

Location * 
1. ~ 1 ! Q. 

6.8 7.2 6.9 
6.4 6.3 6.65 7.0 6.7 
6.35 6.35 6.6 7.0 6.9 
6.3 6.3 6.8 7.1 7.0 
6.3 6.3 7.0 7.2 7.0 
6.3 6.3 6.9 7.1 6.9 
6.1 6.1 7.0 7.0 6.6 
6.1 6.2 7.3 7.3 6.7 
6.45 6.35 6.65 7.05 6.7 
6.2 6.4 6.65 6.65 6.8 

6.3 
6.7 
6.7 

2- 1 !!. l!. 

6.7 6.7 
6.7 6.7 
7.0 7.0 
7.0 7.0 
6.9 6.9 
6.7 6.7 
7.0 7.2 
6.7 6.7 
6.35 6.8 
6.3 6.3 
6.6 6.7 6.6 6.7 
6.8 6.9 6.6 6.8 
6.9 6.7 6.7 6.8 

* See attached map provided by Board staff for locations of sampling 
points. 
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1986 Annua! Report_ge 2 

(mg/' Suspended Solids 

Date Location 
1 ~ 1 ! .Q. .2. 1 ~ ~ 

2-14-86 20.6 21.2 37.0 52.1 46.7 28.9 36.1 
2-20-86 31.6 33.3 46.1 62.0 67.2 51.7 59.6 
2-24-86 17.3 20.5 26.2 32.1 28.1 17.6 22.0 
3-10-86 15.1 16.3 37.6 42.1 27.5 20.2 23.3 

10-30-86 23 25 
12-19-86 58 273 43 235 36 
12-26-86 18 5 11 13 8 
12-31-86 53 86 112 49 28 

Date 

3-07-86 

1 

30 

Location 

~ 

43 

1 

39 

1. 

50 

Q. 

41 

.2. 

51 

(insufficient discharge for sampling in November) 

Ash Incorporation Activities 

1 

37 

Ash incorporation activities were conducted during the months of May 
through November. Soil moisture conditions during the other months 
precluded incorporation activities, so ash was stockpiled in an 
approved area. Volume of ash delivered to the site and acreage 
amended are summarized below: 

Total 
Month Ash Delivered (cu. yd) Amended Acreage 

Feb 3060 4 
Mar 4240 4 
Apr 4420 4 
May 3500 10 
June 2520 20 
July 2020 22 
Aug 3060 23.5 
Sept 3460 25.27 
Oct 4040 27.47 
Nov 3040 28.24 
Dec 3080 28.24 

NOTE: 5 acres in area W. 
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'1986 Annual Report. 
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TEST· 
INCORPORATED PLOTS' 

ASH 
DEPOSITS 

(7) (5 

._------:,---_ .... -
': p 

\\ 
\ 
\I 
II 

\1 
U 
II (1) ---" .. -~... , 
It (2) ,.,'-; . 
.,.~ INCORPORATED 

./ (4) ~... Ash Deposits r- ... ~ ... 
• • 

(6) 

INCORPORATED 
Ash Deposits 

• 

1/ 
~l 

" NEW ASH STOCKPILE 
AREA 1\ 

(map provided by Regional Board staff) 

NOT TO SCALE 

A monitoring point 

«-- creek 
_ ... - ephemera 1 stream 

t t fence 
I , 

=== -= road (dirt/gravel) 

I , 
1/ 
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1986 Xnnuai Report~ge 4 • 
Soil and Yield Sampling 

Soil Sampling and analysis were conducted during October, Results are 
summarized below: 

A-I A-2 A-3 
0-6" 6-12" 0-6" 6-12" 0-6" 6-12" 

pH 7.3 6.3 -6.5 5.4 7.7 6.6 
CEC(meq/lOOg) 10.1 9.0 10.3 8.8 10.0 9.1 
Nitrogen (ppm) 2416 2347 3106 2761 2347 2140 
Phosphorous (ppm) 55 39 30 5 71 40 
Calcium* 73.0 56.4 59.0 40.4 63.0 64.6 
Hydrogen 0.0 10.5 7.5 28.5 0.0 6.0 
Magnesium 10.7 14.4 t? .8 23.6 15.5 15.2 
Potassium 13. 1 15.6 l(L-1 4.4 15.9 10.1 
Sodium 3.2 3.1 4.6 3. 1 5.6 3.6 

* Last five elements given as percent base saturation 

Analysis of the fly ash material is attached 

Rod Shippey, U. C. Extension agent in Ukiah, ran 
pasture yields at varying ash application rates. 
summarized below. 

test plots to study 
His data is 

LIT T L E 

Ash Application 
(tons/acre) 

o (control) 
48 
96 

192 
384 
768 

V ALL E Y (cultivated) 

Biomass Yield 
(tons/acre) 

3.44 
4.88 
6.40 
4.77 (hit a bare spot) 
9.42 
3.47 

ALL E N S P R I N G S (topical application) 

Ash Application 
(tons/acre) 

o 
4 
8 

16 
32 
64 

Biomass Yield 
(tons/acre) 

1.39 
1.88 
2.24 
2.42 
2.17 
2.11 

Based upon number of bales and their weight, actual yield on 
incorporated areas was estimated to be 3.0-3.5 tons/acre. Visual 
inspection by personnel from U.C. Extension, the Regional Board, and 
Georgia-Pacific revealed excellent growth on both the treated test 
plots and the operating areas and V.C. Extension staff have been so 
far impressed with the results. 



REPORl _r MISCELLANEOUS ANALYSIS 

Lab number: D-86-M-898 
county: MENDOCINO 

submitted bY~~:i~~YER/OSBORNE 
Date sampled: 1986 

MA~')O 198 
UNIVERSITY OF CALIFORNIA ·7 
COOPERATIVE EXTENSION LABORATORY 

No. of samples : 2 

Date received : 10/13/1986 
Date reported 03/17/1987 

Identification: G P Fly Ash Trial Crop: Sub Clover 

Salple "1 OescrlptlCll AshIP KiNa e;. Itt ICl euIFeI""IZn siN 
----+-- ~--t--~----+-__ ---+-._--t ____ -+--__ -+-____ -+--____ -t-______ -+--__ -+-I -----

IImJa 1 Grassland % % % % % X X RIll RIll RIll RIll RIll % 
calc. '" lOOl Dry Basis 

1 Rardln Salple # 1 39.5 0.20 1.37 0.22 1.94 0.44 0.22 
2 .. .., 2 56.7 0.23 1.20 0.23 2.00 0.45 0.12 

Checked and .pproved~~~ 

30 
43 

12 
12 

668 
700 

52 
68 

704 
ffJ7 

1.45 
0.74 • 

Cd122487 0 

• 
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TEST 
INCORPORATED PLOTS' 

ASH 
DEPOSITS 

(7) (5 

\1 
\ 
II 

Approximate Location 
of Soil Samples 

\I A-I in Area "w" 
\1 
U 
II (1) ."'-
k ••• ¥" 
It (2) •• --•• ~' INCORPORATED 

/' (4) (3), Ash Deposits 
r··· .... ···~·· 

" INCORPORATED 
Ash Deposits 

A-3 

1/ 
~l 

" NEW ASH STOCKPILE 
AREA 1\ 

• monitoring point 

It-- creek 
ephemeral stream 

-'+'-.L'- fence I I 

= == -= road (dirt/gravel) 

II 
1/ 

NOT TO SCALE 
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• • Georgia-Pacific Corporation 90 West Redwood Avenue 
Fort Bragg, California 95437 
Telephone (707) 964·5651 

July 31, 1987 

CERTI FI ED MAIL 
Return Receipt 
P 236 628 671 

\'~';;&'-) F.1; " .. il\(-- :....I. -W n 

0. ~) ---~ WO~- . 

~
• a{'- ___ 

.f\t~-
-~ - a-----

Requested 

Ms. Susan A. Warner 
Assoc. Engineering Geologist 
California Regional Water 

om--
C1\\I_0--
~~'L __ "O- M 

U CJ ~t!'l. ~;Jt'" ~ 
O\~-- ." 0 i

.' 

0:, c'f 'f ~_,\.f"J.l!i' j;r" 
Quality Control Board 

1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Ms. Warner: 
(-IT . . ~ 

Enclosed is our proposed sampling and analysis plan for investigation of possible ~ 
dibenzofuran contamination of wood waste fly ash. Past experience and dis-
cussion with other interested parties will allow us to conduct this sampling 
without the sampling problems encountered in our initial testing. There had 
been hopes that we could conclude the testing early in the Fall, but the time 
required for analysis (five weeks) has made this impossible. 

I have discussed the issue of feedstock sampling with our Atlanta staff and Ray 
Whitmore of NCASI. We suspect that some chlorine would be found due to our 
proximity to the ocean,but Mr. Whitmore feels that there is insufficient 
evidence for any precursor compounds in wood wastes. The question arises as to 
what utility this analysis will serve, even if suspect elements are discovered, 
since the feedstock composition is largely beyond our control. 

However, we are aware that you had requested such analysis. If you continue 
to consider this as an important aspect of the study, please contact me and we 
will discuss the issue further. If deemed necessary, we will promptly 
incorporate feedstock testing into our plans. It is our intention to fully 
cooperate with Board staff in this matter, we are merely questioning the need 
for feedstock analysis under the current conditions. 

Please feel free to contact me on this matter with any further questions or 
comments. We hope to have final approval of our plans soon so that sampling and 
analysis of our fly ash may be quickly implemented and all questions of 
contamination resolved. 

Sincerely, 

5~.G;) 
Steven A. Petrin, Director 
Environmental Health and Safety 

-California Wood Products 

SP:lv Enc. 
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Wood Fly Ash sa~ng and Analysis 
Georgia-Pacific Fort Bragg 

Plan • July 30, 1987 

I. INTRODUCTION: This plan is designed to obtain an accurate analysis 
of the dibenzofuran content in wood fired boiler fly ash. 
The following procedures are proposed to gather a 
representative sample of fly ash, transport it to the 
analytical laboratory for accurate analysis while 
maintaining chain of custody documentation guaranteeing 

'preservation of the sample. 

II. FLY ASH GENERATION: Georgia-Pacific's Fort Bragg California Wood 

III. 

" 

Production Plant Generates electricity and steam for process 
requirements by operating a boiler which utilizes wood chips 
and bark as a primary fuel. Incidental to the wood 
combustion, ash is formed and collected, utilizing high 
efficiency cyclonic air cleaners to reduce particulate 
emissions to the environment. This ash is commonly referred 
to as "fly ash", 

SAMPLING LOCATION: The collected fly ash is stored in hoppers 
under the cyclones and periodically dropped through valves 
into trucks for transport off-site. Samples will be obtained 
at the hopper discharge valve outlet prior to entry into the 
truck beds. This will ensure an uncontaminated sample. 

SAMPLING TECHNIQUE: Specially cleaned widemouth glass jars with 
teflon lined caps will be provided by I-Chern Research or the 
contract laboratory. Sampling will consist of twelve 
discrete samples obtained over a two week period, with only a 
single sample obtained on anyone day. Latex gloves will be 

'worn by the sampler and discarded after each sample is 
obtained. All sampling implements will be cleaned with 
hexane prior to each sample. The separate sample jars will 
be shipped to the laboratory for blending to obtain three 
composite samples of four consecutive days each for analysis. 

V. SAMPLE PRESERVATION: No unique or special preservation techniques 
are required. Samples will be stored in sealed containers to 
m1n1m1ze sun light exposure and shipped to the analytical lab 
using overnight package delivery. 

VI. SAMPLE TRANSPORT: Sample jars and the chain of custody documents 
will be placed in a sealed container for shipment to the 
contract laboratory. The container will either be hand 
carried to the contract laboratory by the sampler, or shipped 
via Federal Express overnite delivery under their "Constant 
Surveillance Service" (chain of custody). 



• 

~ VII. 

VIII : 

IX. 

( 

CHAIN OF CUSTOD.The sampler will comPletee chain .of custody 
sheet, including the Federal Express air bill number if 
applicable, and seal it inside the shipping container. The 
container access will be sealed with suitable tape and the 
container will be shipped or delivered to the contract 
laboratory. The laboratory technician receiving the Federal 
Express delivery will sign for the package and sign the 
chain of custody forms to complete the chain. The forms will 
be returned to· the Fort Bragg facility and will be kept on 
file available for inspection. 

CONTRACT LABORATORY: California Analytical Laboratories, Inc., 
Sacramento, California will perform the analysis. They have 
been chosen because of a demonstrated ability to determine 
dibenzofuran isomer content at extremely low concentration 
during work performed for USEPA and the National Council for 
Air and Stream Improvement (N.C.A.S.I.) and through 
participation in US EPA Quality Assurance Programs. 

ANALYSIS PLANNED: Sample preparation will be performed by 
California Analytical Labs using proprietary procedures. The 
quantitative analysis for tetra- through octa-chlorinated 
dibenzofurans will be performed using low resolution 
capillary gas chromotography/mass spectrometry (GC/MS). If 
tetra- through hepta- homologues are detected, further 
analysis using high resolution GC/MS will be performed to 
determine whether the 2,3,7,8 substituted isomers are 
present. The exact laboratory procedures including 
calibration, quality control, sample extraction and 
analytical methods are available from California Analytical 
Laboratories, Inc. 

X. SCHEDULE: 
Agency Approval of Plan 
Sampling Equipment Shipping 
Sample Collection & Shipping 
Sample Preparation 
Completion of Sample Analysis 
Report Submittal 

Week 
-, Week 
- Week 
- Week 
- Week 
- Week 

o {We, 5 
2 ,'i 
4 $6(-' 3 

5 (0 

9 0<"" 'l 
11 DC' 7,-



* NORTH COfiST REGION 

I n t e ro f f i ce  Communication 

TO: ( 1 )  Frank Reichmuth* DATE: Ju l y  9, 1987 
(2) F i l e :  i f i c ,  Fo r t  Bragg 

FROM: Susan Warner 

RE I Summary of meeting w i th  Georgia-Pacific, regarding the ash disposal  
problem 

I met w i t h  Rod Shippey (Farm Advisor), Steve Pe t r i n  and Jack 
finderson (Both of 6-P) on June 16, 1987. We discussed the  recent 
dibenzofuran r epo r t  f o r  the ash analyses, and I ind ica ted t ha t  
f u r t he r  work on 6-P's p a r t  would be needed. I discussed analys is  
O f  both the ash and o f  the feedstock. If t h i s  issue can be 
resolved, then guidel ines may be developed by the Farm Advisor 's 
o f f i c e  on r a t e  o f  ash app l ica t ion  and seed mixes appropriate f o r  
use w i t h  the ash. Shippey's data ind ica ted  tha t  l o w  t o  medlum 
app l ica t ions  o f  the ash g rea t l y  enhance appropriatly-seeded p lan t  
growth, but very high app l ica t ions  reduce growth. 

I ind ica ted t h a t  GP could expect a l e t t e r  from us sho r t l y  
requesting add i t i ona l  work t o  resolve the dibenzofuran question. 
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G~,O~ia·Pacific 
intracompany memo RECEIVED 
10 J.A. Anderson locallOn Atlanta 

from S.A. Petrin loCa1tOO Fort Bragg 

subjeci Ply Ash Analysis dale August 3, 1987 

AUG 011987 

ENViRONtvlENf 

Jack: 

The time involved to discuss our plans with local management 
made it impossible to get this to you during last week. We 
decided that another single composite sample would be basically 
repeating what we did previously, thus placing "all our eggs 
in one basket" again. After we had decided to composite 
several samples, I checked with Sue Warner and she confirmed 
that a single sample would have been considered inadequate. 

I currently don't plan to make too much of a stink if she 
requests again that we include feedstock sampling, as we need 
tc get this rolling in order to get done at a reasonable point 
in time. Let me know if you have any questions or comments. 

~.feNe __ 
S.P. 

SP/sp 

enc. 

cc: D. Whitman/Ft. Bragg 
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• • Georgia-Rlcific Corporation 90 West Redwood Avenlle 
Fort Bragg, California 95437 
Telephone (707) 964-5651 

August 11, 1987 

Mr. Benjamin D. Kor 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

CERTIFIED MAIL 
Return Receipt Requested 
P 317 147 336 

CONTROL BOARD 
REG!ON ; 

AUG 1 ::> '87 
DBK_ L~fiG __ 

O~ __ CJ _0_ 
.- at - 0 Sv-J FlL..+= _ _ ___ _ 

Dm __ D. __ _ 
OJH_O __ _ 
OBR_D ___ _ 

o JG __ 0 REPlY 

rJ~. !"':--' n""t 

Enclosed is the July 1987 report for the Georgia-Pacific 
Soil Amending Project as per revised Monitoring and 
Reporting Program 86-3. 

Sincerely, 

:;;~.P~ 
Steven A. Petrin, Director 
Environmental Health & Safety 
California Wood Products 

SP:sp 

Encl. 



JULY 1987 REPORT 

FORT BRAGG SOIL AMENDMENT MONITORING AND REPORTING PROGRAM NO. 86-3 

Monitoring 

Volume of ash deposited by week - Cubic Yards of Ash - deposited 
in Area A .  

July 01-04 
05-11 
12-18 
19-25 
26-31 

Number of Treated Acres (Area A) 36.04 Acres 
(includes 8 acres from winter stockpile) 

Number of Treated Acres (Area W) 5 Acres 

Daily Precipitation Measurements 

July 1 
2 
3 
4 
5 
6 
7 .  
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 .. 
2 5 
26 
27 
2 8 
29 
30 
3 1 

PPT (Inches) 

0 , . 7  . . 
.. . , 

0 ~. 

0 i ,. ..i !.; 

0 ;' .I 
~ ..< $8 ! .>  . 

0 r ': ,% , .-. , ... i"il 
0 , ,.;!: , . , r.., ;.. 

0.08 
- \ I . .  :., I-:.,,,. 

. . 

0.04 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

No Stormwater Runoff monitoring was conducted due to minimal 
precipitation. 
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STATE 0F CALIFO.R.N.IA GEORGE OEUKM'EJIAN, G(}ygmor 

r\UfDRNIA REGIONAL WATER QUAUTY CONTROL BOARD-
( JRTH COAST REGION 

\440 GUERNEVll LE ROAD 
SA NT A ROSA, CA 95401 
PhOlle: (707) 576·212Q 

August 11, 1987 

Ms. Ellie Giovannoni 
31251 Tu;tner lload 
Fort Bragg, CA 95431 

Dear Ks, Giovannoni: 

REC'U AUG 1 2 1987 

Thank you for your letter of July 28, 1987, regarding the Georg:!a-Pa<;.ific sa>mrl.ll fly 
ash, You asked "nether Georgia-Pacific complied v.ith our request for additional analyses 
of the fly ash """,te. 

Georgia-Pacific submitted 8 plan for analysis of this waste on February 27. 1987. We 
requested revisions to the workpl8n on llirc.ll 3, 1987, and Ceorg:!a-Pacific complied with 
our request on }!arch 13. 1981. Georgia-Paci£ic comnenc.ed sampling in April, and reported 
on their results on June 8, 1987. 

Georl?,ia-Pacific reported that the laboratory CEnseco-Cal lab in Sacramento) found no 
detectable polychlorodibenzcdioxins. However, the laboratory did report finding 0.23 
ng/ g (parts per billion) of the tetrach1orodibenzofurans, a somewhat similar group of 
chemicals, in one sample of composited ash. Further analysis on this same sample 
indicates that a small portion of the 0.23 nglg detected was in the form of 
Z,3,7.8-tetrachlorodibenzofuran. These levels are very lOW', as you can see. In order to 
determine whetl)er the detection of this snail amount of the dibenzofuran compounds in one 
srunple is typical for this mill, additional samples are being required. Accordingly, 
this agency requested that Georgia-Pacific submit a new sampling and analysis plan; snd 
the company ccmplied on July 31, 1987 (enclosed). I have approved this plan w.ith minor 
modi! ications (also enclosed), and expect a final r!'port from Georg:!a-Pacific by the end 
of October. I hope this answers your letter, and I will be glad to provide you 
additional information if JOu have further questions. 

Enclosures 

Cc Gerald Davis 
Steven A. Petrin 

Sincerely, 

ORIGINAL, S\Gr:E:O 8Y. 

Susan A. Warner 
Associate Engineering Geologist 



STATE OFCALIFORHIA .- ., . -==== -= GEORGE OEUKMEJIAN. GOVfJMOf 

'. CALIFORNIA REGIONAL WATER QUAliTY CONTROL BOARD-
( 'WRTH COAST REGION 

( 

1440 GUERNE'I !lLE ROAD 
SANTA nOSA. CA 95401 
Phone: 1701) 575·:2<20 

August 11, 1987 

Hr. Steven A. Petrin 
Director. Fnv:ironmentlll Health and Safety 
California Wood Products 
Georgia-Pacific Corporation 
'Xl West Red,V'ood Avenue 
Fort Bragg, CA 95437 

Dear Hr. Petrin: 

m.t'D AUG 1 21987 

I recdved your proposed sampling and analysis plan for the polych1orodibenzofurans, and 
have only a few comments. As we discussed -on the telephone on August 5, 1987. SSlllples of 
the feedstock for the monitoring period should be obtained and held until the 
diben7..ofuran analytical results are available. If positive results are detected, then 
the feedstock should be analyzed for chloride and total orgrodc halogens. 

If you will be holding the first samples until the twelfth sample is taken. then the 
samples should be refrigerated, at a minimum. 

The time schedule appears reasonable, and we Will expect to see a report in this office 
no later than October 23, 1987. Please call me if you have any queations in this matter. 

cc Gerald Davis 
FJlie Giovannoni 

Sincerely, 

Susan A. Warner 
Associate Engineering Geologist 



Georgia·Pdcific 
r-.. 
(,intracompany memo 

( , 

to DistriuutioTI 

from 

subject 

J. A. Anderson location At lanta, GA 

Ft. Bragg - Dioxin/Furan Study date August 25, 1987 

The attached information is the latest in the dioxin/furan study on the 
fly ash at Fort Bragg. The water quality agencies requested a second 
analysis after the first composite sample of fly ash was found to have 
undetectable levels of dioxin but very low levels of tetra furans. 

F"or the second round, a sample 
12 samples are available. The 
for compositing into one sample. 

of fly ash will be taken each day until 
12 samples will be sent to a laboratory 
The analysis will be for furans only. 

1£ the furans are present then a sample 
for chloride and total organic halogens. 
fuel are certainly questionable) but it was 

of wood fuel will be analyzed 
The value of the tests on the 
a point that we "tradedtl

• 

Please note the second letter which is to Ellie Giovannoni, one of the 
t,·;o Citizens that started the investigation. 

JAA!ms 

Distribution 

G. D. Dut ton 
P. Fetter 
R. A. Horder 
G. F. McCaig 
D. L. Hobley 
B. Zoffman 

c: 
\ 
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• • Georgia-Pacific Corporation 90 Well Redwood Avenue 
ForI Bragg, California 95437 
Telephone (707) 964-5651 

September 10, 1987 

Mr. Benjamin D. Kor 
California Regionar-Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

CERTIFIED MAl+
Return Receipt 
P 317 147 340 

WATER QUALITY 
CONIROL bOP;R~ 

~~GION I 

SEP 11 '87 
OBK_DRG_ 

R~uested.-. ::\w UGJ __ .U~ 

~~D_
ORT __ D __ 

OlH_D-
OBB_D~-

OJG_ o REPlY 
fl· ,r""1 "'If 

Enclosed is the August 1987 report for the Georgia-Pacific 
Soil Amending Projeot as per revised Monitoring and 
Reporting Program 86-3. 

Sincerely, 

~.i!3D 
Steven A. Petrin, Direotor . 
Environmental Health & Safety 
California Wood Products 

SP:lv 

Encl. 
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• • 
AUGUST 1987 REPORT 

GEORGIA-PACIFIC CORPORATION 

FORT BRAGG SOIL A~lEND~lENT ~10NITORING AND REPORTING PROGRAM NO. 86-3 

'lQ!.!!!!!fLQL.Sl.§lb.A§.8.Q§li.t§.£Lt:!.y._tl§.§.l - ~!!t:!.i.!;,_YSl.C9.~LQt_e.""b. - deposi ted 
in Area A. 

AugLlst 01 
02-08 
09-15 
16-22 
23-29 
30-31 

Number of Treated 

Number of Treated 

August 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
:20 
21 
22 
23 
24 
25 
26 
27 
:28 
29 
30 
31 

Acres (Area 

.Acres (Area 

A) 

W) 

o 
o 
o 
(> 

o 
o 
o 
(> 

<) 

<) 

o 
o 
<) 

(> 

(> 

(> 

<) 

(> 

<) 

o 
<) 

<) 

<) 

(> 

o 
<) 

o 
o 
(> 

(> 

<) 

80 
600 
660 
680 
660 
100 

37.89 Acres 

5 Acres 

WIITER QUALITY 
CONTROL BOARD 

REGION I 

SEP 11 '87 
OBK_DIJl:_ 
'JcI_D_ 
·JFR_D __ 
ORT_. _0 __ 
ClJH __ D __ 

OBB_D_. 
OlG __ o RfPlY 

No Stormwater Runoff monitoring was conducted due to only trace 
amounts of precipitation. 
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September 10, 1987 

Mr. Steven A,. Petrin ,.: 
. Director. EnYironme!ltal. Health and Safety 

CalifonrlA Wood Products ' 
Georg1A-Pacific \?mporation . 
~ West Redwood Avenue ' 
Fort Bragg, CA 95437 

Deer Ur. Petrin t 

After iAspect1ng the a'C1!il of the pI.'OpOIJQd 8shstodqt1l1ng area (to be ioll~ by ash 
incOr'pOtatian) , I find tile ataa is with1il the site CO'fe%1!d by ya.rr existjJlg vaata . 
d:i.scbarge tequ1rements. l;t is, however. near a streem tributary to tittle Valley ~. 
We 41 Scus!led in the f1a1d st8PS which cou1cl. be taken to atoclqdle ash in this area snd 
not Pl' 2 It a risk to wter qUSlity. ~ly. ~ subait a .brief plan outlin1ng 
the drainage dit.cOOs. £i.ing, ete •• which will be used to ~e the ash ia not pl.aoed 
in . an area which potenUally could ~ to the tribui:aJ:y !fr other waters o£ .the 
State. This informatica ehotl,ld:. be. sub:n1tted prior to utihzation of the area this 
winter."'" 

In . a related natter. pl_ inform this office when saeding has oc:cu:r;red on the pnisent 
soil ~porated areas.' lOll-' lI'6y include this infor'llll!tion with the sI!l£..1ncsdtoting 
report for the IllOIIth f~ the seeding. PleaSe call me if yoo have any questions in 
this matter. . 

Sincerely, 

Susan A. Warner 
Associate Fag1neering Geologist 



• • Georgia-Pacific Corporation 90 West Redwood Avenue 
Fort Bragg, California 95437 

September 11, 1987 

Ms. Susan A. Warner 
n'c-a11...!.<::>n"l1 a R~'llQnaI J!later 

Quality Control Board 
.1440 Gue.,·nev1l1e Rd. 
Santa Rosa, CA 95403 

Dear Ms .. Warner: 

WftJER QUAlrf'fhone (707) 964·5651 

CONTROL BOAR!) 
REGiON \ 

SEP 15 '87 

As per our earlier disCLlssions, we have had our "Alum Pond" 
sedimen'ts analyzed for aluminum to determine their 
appropri ateness as a soi 1 amendment. These sedimentOs are 
mainly composed of fine fly ash and should have similar 
properties to the material we are currently using as a soil 
amendment in Little Valley. 

I collected three samples over a several month time period. 
These were collected from the bank of the pond using a long
handl ed pol ye'thy1 ene scoop and shi pped to the 1 ab in gl ass 
jars. No special handling was requested by the lab. Our 
results are as follows, 

3/23/87 
5/18/87 
8/13/87 

5,200 
36,000 
14,110 

*dry weight basis 

0.52 
3.60 
1. 41 

1,170 
759.6 

We would like to incorporate this material with the other fly 
ash currently going to Little Valley. We dredge this pond once 
or twice a year, so the relative amount of sludge would be 
quite small. 

We hope that there will be no problem with your approval of 
our plans. Please'. contact me if YOLl have further. quest.ions. 

Sincerely, 

Steven A. Petrin, Direct.or 
Envirol1ment.al H1?",l t.h g, Safety 
California Wood Pt-OdLlcts 
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Ms. Susan A. WaD'ler 
california Fegional Water 

Quality Centrol Board 
1440 Guerneville Rlad 
Santa Fosa, CA 95403 

Dear Ms. WaD'ler: 

• Georgia-Pacific Corporation 90 West Redwood Avenue 
Fort Bragg, California 95437 
Telephone (707) 964·5651 

WAtER QUAliTY 
CQN~ROL BOARD 

September 28, 1987 SEP29 'S7 
o BK_ !J 1\[;_ 

O~OSw 
(.fffRt&- D -.~ 
01\1_0-
om_O.
OB8_0-
o lG-- 0 R£Pl~ 

As per our discussions of last week, r am providing additional infot'J!i.ltiO!1 ,.., ." l 
conceming our "Alum Pond" fly-ash sed:Urents. In addition to the I!!,' . 
infonnation earlier provided, we also had supernatant fran the material 
analyzed. 'Ihe results were as follows: 

DATE 

3/23/87 
5/18/87 
8/13/87 

AI. COncentration 

0.17 p.pu 
0.15 p.pu 
0.41 p.pu 

I have enclosed a copy of results fran the last analysis so that you can 
get an idea of concentrations on a wet ~sus dry basis. 

So that a large azOC>tmt of this material is not placed in a concentrated 
mass at one location, we plan to dredge over a dispersed time period. We 
have not finalized these plans, but at a rniniIrum; dredging will occur twice 
a year over a two to·three week period. This would be a ,rniniIrum dispersion 
time, as we Il'ay apt to dredge rrore frequently, or even on a schedule 
approaching ccntinuous dredging. This will allow for a good mixture with 
our other fly-ash sources and thus keep aluminum at rniniIrum levels in 
materials going to Little Valley. 

If you have further questions in this matter, please call Ire at 964-5651. 

SP:db 

cc: R. ShippeyjUkiah 
Ene1. 

Steven Petrin, Director 
Environmmtal Health & Safety 
California W:lod Products 



i 
REC'D SEP 2 1 1987 

Laboratories lnc. BM) Waugh Lane. H.1. Ukiah. California 95482 
(707) 468.0401 

CLIENT Qoraia Pacific 
ADDRESS 

90 West Redwood Avenue 

Fort Braga. CA 95437 

ATTN: Steve Petrin 

DATE COLLECTED 8-11-87 
DATE IN LAB 8-13-87 
COLLECTED BY S, petrin 
SAMPLE TYPE Sludne 

LABORATORY NO. : 
CLIENT I.D. : 

7-4340 
Alum Pond Sludge 

as received dry weight basis 

soluble aluminum 
(STLC) 519 

total aluminum 
(ma 9,635 

aluminum in 
free liquid 

Alpha 
Analytical Laboratories, Inc. 

LABORATORY DIRECTOK DATE 
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TO: 

FRO~1: 

...• it WI 

RE~9~AWAW6~EeUQU~~YT~OamRm~~BeQRD 
NORTH COAST REGION 

Interoffice Communication 

~~ • .J\<.,._._ .• _ .. _ .• __ • 

(1) Frank Reichmuth 
(2) FILE- Georg~a~PiCifiC 

DATE: October 1, 1987 
Ash Soil Amendment 

Susan Warner ~ 

RE: Inspection of the proposed new ash amendment site. 

I inspected the proposed new ash amendment site with Steven Petrin 
and Dave Larkin of Georgia-Pacific. The site is to the south of 
the temporary stockpile area of last winter, and is located within 
the current waste discharge requirements, with one minor 
exception. A small grove of very young redwood trees is outside of 
the mapped area, and Petrin discussed using this area as well 
during .the winter of 1988-89. It is less than an acre in size, and 
adjacent to the mapped area which is proposed for use. They may 
not need to use the grove area. If so, I indicated that a new map 
showing the addition should be provided to this office in order for 
U:s to determine whether the change was substantive, requiring 
modified waste discharge requirements. 

The area propose for use this winter is north of the 86-87 
stockpile & cultivate area and south of the 85-86 C&A area. It is 
immediately across the creek from the principle 86-87 CUltivation 
area and Rod Shippey's study area. The site is also immediately 
south of the tributary which is currently being monitored, and 
stream protec.tion measures would be advisa.ble. See attached sketch 
for the exact location. 

I discussed stream protection measures for the area to be?- used 
during the winter of 1987-88 with Petrin and Larkin, including the 
need to flag setbacks from the creek, and construct small drainage 
ditches aroLlnd the B_sh piles which carry surface runoff away from 
the piles, rather than through them. The ditches would be directed 
to a flat area where the runoff could spread out into the ripped 
and plowed pasture. 
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STATE OF CALIFORNIA 

FACILIT!ES INSPECTION REPOR 
SWRCB 001 (NEW 6-87) 

0 STATE WATER RESOURCES CONTROL BOARD 

ADDITIONAL INFORMATION SHOULD BE ATTACHED TO ORIGINAL 

02 Noncompliance followuplnrpection mode to verify c o r d o n  of o previously identified riolek-n 

03 [rl Enforcement followup--Inspection nadc lo er i fy  Ihd condilbnr 06 on enfarcemem d i n  are being me  

04 Complaint-inrpecth made in response to 0 comploinl. 

Prerequiremem-I~pcaion made to goiher informotion nbtk to preparing, modifying. or revinding requiremb. 

06 [7 Mircollan~u.--Any i n s w o n  not mentioned obvc. 

HPDES 
7. IS EPA INSPECTION REWIRED? 

I3 Yc. No 
9. IF A BIOASSAY SAMPLE WAS TAKEN, WAS IT: 

0, 0 FloWmraugh 
/ 10. INSPECTION COMMENTS SUMMARY-REQUIRED (100 Chrrr~rta Moximum) 

11. WAS THERE A WC4ATIONP 

Yes (Complete vio~otion form.) Pending @.g., kd, mwt*) 

ADDITIONAL COMMENTS 



• wpe COVER SHEET 

DATEI 

TOI (Senior Engineer) 

~ Salisbury (for NOS co.puter inputl ~~ 
e;-Gf ~ p~S ~L4-r __ .~~sJ'>4"-~ 

fRD"1 (Inspector) 1_~~.~t\JtJf~~~ ________________________ __ 

liDS FACILITY 10 NO.: \ 1) & S¢ S jj ~ 
FACILITYNms ~-r~ ~d-:""'; ~ 
liAS THIS AN EPA INSPECTION? (Y/N):~ (append for. 35&0-3 if Yes) 

liAS A BIOASSAY SAftPlE TAKEN?: YES or Q 
IF 'YES', IIIIS IT l!.TATlC or E.LON-THROUGH (please circle onel. 

DATE OF INSPECTION: 6 J t2(f?7 TIftEI I :)Do INSPECTOR'S INITIALS: 'i?t;<J 
.~ 

FACILITY EVALUATION: <"'IN_COftPUA~-~ 
VIOLATION? (attacll liDS violations input for.> 

( SHORT INSPECTION COKftENT (check with your supervisor for a suitable for.at>: 

( 

TYPE OF INSPECTION: 1 - 'A' type coapliance inspection r cD 'B' type coapliance inspection /'-' <' 

3 - Follow-up for non-co.pliance 
4 - FolloM-up for enforce.ent 
5 - Coaplaint investigation 
6 - Pre-requireaent inspection 
7 - ftiscellaneous inspection 

INSPECTING ASENCY: l!.TATE E.EDERAL (EPAI ~OINT STATE/FEDERAL 

Attach inspection narrative, sa.pling results, aap of facility, luaberaill 
checklist, and/or underground tank evaluation as appropriate. 

Revision Date, 02103/87 
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r-lr. Benjamin D. Kor 
California RegiDnal Water 

Qu",l i ty Control Board 
1440 Guernevi 11 e Hoad 
Santa Rosa, CFi 95403 

Decu- Nr. ~::.or: 

• Georgia-Pacific Corporation 90 West Redwood Auenue 
Fori Bragg, Califomia 95437 

, Telephone (707) 964·5651 

WATER QUALITY 

October 10, 1987 
CORIROl BOfl:ftO 

REGION I 

CERTIFIED 11AIL 
Heturn Receipt 
P 317 147 343 

OCT 13 '87 
Reques@iIK-- 0 Ilt_ 

OrJ_D S~ 

[i"!1f~O-
oRT_o
OlH_O
oBB_D
o JG __ DR£Plv 

Enclosed is the September 1987 report for the Georgia-Pacific Soil 
Amending Project as per revised Monitoring and Reporting Program 
86-:5. For your i nformati on, seedi ng occurred at the si te on the 
\'Jeek~?nd of Sep"tember 29, 1987. 

SP:db 

Encl. 

Sincerely, 

7S(;¥{ f?i};:) 
Steven A. Petrin, Director 
Environmental Health & Safety 
California Wood Products 



• • SEPTEMBER 1987 REPORT 

GEORGIA-PACIFIC CORPORATION 

FORT BRAGG SOIL AMENDMENT MONITORING AND REPORTING PROGRAM NO. 86-3 

~QL~m~_Qi._e2h_~~~Q2Lt~~_~~_~~~~ - ~~~L~_teL~2_Qi_a2h - deposited 
in Area ?l. 

September 01-05 
06-12 
13-·19 
20-26 
27-30 

Number of Treated Acres (Area A) 

Number of Treated Acres (Area W) 

September 1 
2 

4 
~. 

..J 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

24 

26 
27 
28 
29 
30 

480 
620 
740 
780 
340 

o 
o 
I) 

<) 

(> 

<) 

(> 

o 
() 

<) 

o 
<) 

o 
<) 

(> 

(> 

(> 

<) 

(1 

<) 

o 
<) 

(> 

<) 

() 

<) 

o 
(j 

<) 

<) 

39.40 Acres 

5 Acres 

WATER QUALITY 
CONTROL BOARD 

Il£.GION I 

OCTl3 '87 
OBK:-DRC_ 
O&1_D __ 
Ofll_D __ 
DRT_O __ 
DlH_O_'_ 
OB8_0 __ _ 

OJG_ o REPLY 

No stor'ffi\~ater' Runoff moni toring ~Jas conducted due to l.ack of 
precipitation. 
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c.nr.x..ia M.lyli .. l L.b ... ...,. 

, .. :~~;. ,Ens· ~O . -:,.. \.....\.J 
~ .. 

October 13, 1987 
Lab ID: 31397 . 

Steven A. Petrin 
Georgia-Pacific Corp. 
90 West Redwood Ave 
Fort Bragg, CA 95437 

Dear Mr. Petrin:. 

REC'O OCT 19 GS7 

Enclosed Is the report for the twelve fly-ash samples for your G-P 
Boiler Ash Project, P.O. Number 15058 (MR-#01942) which were received at 
Enseco-Cal lab on 16 September 1987. 

The report consists of the following sections: 

I Sample Description -
II Analysis Request 
III Quality Control Report 
IV Analysis Results 

No problems were encountered with the analYSis of your samples. 

If you have any questions, please feel free to call. 

Sincere Iy, 

/l1itL{fAtJ~ 
Michael J. Miille. Ph.D. 
Vice President 

dmc 

25H Industriol Boul"""rd 
\~ Saaa,nento. California 95691 
9161}72, tl9l I'a<.;mu", 916/)72,1059 



( ----------------~--------------------~--~--~--~B~ 
POLYCHLORINATED FURANS 

ISOMER SPECIFIC ANALYSIS 

Cllent Name: 
Client IQ: 
lab 10:_ 
Matrix: 

Georgia-Pacific Corp. 
3A Compos ite 
31397-009C 
Soil 
16-Sep-S7 - Authorized: 

Sample Amount:- IO.18g 

parameter 

furans 

Tetra (total) 
(2378) 

Penta (total) 
(12378) 
(23478) -

Hexa (total) 
(123478) 
(123678) 
(123789) 
(234678) 

Hepta (total) 
(1234678) 
(1234789) 

Octa _ (total) 

13C-Z.3;7,S-TCOF 

NDaNot Detected 
NA~Not App1 icab1e 

Reported by: OLB 

[nseco 10: NA 
Sampled: 09-Sep-S7 

prepared: IS-Sep-87 

Result 

0.16-
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO -
NO 
NO 

% Accuracy 

NA 

Received: I6-sep-S7 
Analyzed: la-Sep-87 

ng/g 
ng/g 
ng/g 
ng/g 
og/g 
Dg/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
og/g 
ng/g 
ng/g 

Oe.tection 
Limit 

0.018 
0.054 
0.022 
0.024 
0.018 
0.23 
0.11 
0.12 
0.11 
0.077 
0;077. 
0.077 
0.54 

% Recoyery 

60 

Approved by: 4a'ti 
The cover letter is an integral part of this -report. 

Version 0701S7 
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--------------------~--------------~----~---~~ POLYCHLORINATED FURAHS 
ISOMER SPECIFIC ANALYSIS 

C1 i ent Name: Georgia-Pacific Corp. 
Client 10: 
Lab 10: 
Matrix: 
Authorized: 

2A Composite 
31397-00SC 
Soil 
16-Sep-87 

Sample Amount: 10.10 g 

Parameter 

Furans 

Tetra (total) 
(2378) 

Penta (total) 
(12378) 
(2347S) 

Hexa (total) 
(123478) 
(123678) 
(123789) 
(234678) 

Hepta (total) 
(1234678) 
(l234789) 

Octa _ (total) 

13C-2,3,7,8-TCOF 

NP-Not Detected 
NADNot Applicable 

EnsecQ IQ: NA 
Sampled: 02-Sep-87 

Prepared: IS-Sep-87 

Result 

0.19 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO -
NO 
NO 

" Accuracy 

NA 

Received: 16-Sep-87 
Analyzed-: 28-Sep-87 

ng/g 
-ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 

-ng/g 
ng/g 
ng/g 
ng/g 
ng/g 

Detection 
limit 

0.022 
0.095 
0.062 
0.064 
0.040 
0.40 
0.39 
0.50 
0.44 
0.15 
0.15 -
0.15 
0.083 

" Recovery 

53 

Reported by: OLB Approved bY:~( 

The cover letter is an integral part of this report. 
Version 070187 



13C-2,3,7,8-TCDF 

ND=Not Detected 
NA=Not Applicable 

Reported by: DLB 

" Accuracy " Recovery 

NA 63 

Approved by:!1JUA. 

The cover letter is an integral part of this report. 
Version 070187 

f! 
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. POLYCHLORINATED FURAHS _ 
ISO.MER SPECIFIC ANALYSIS 

(;] h:nt Nam~: Georgia-Pacific Corp. 
Method Slank CljeDt Ill: 

lab 10: -31397-MS 
Matrix: Soil 
Authorized: NA 

Sample Amount: 10.0 g 

Parameter 

fUrans-

Tetra (total) 
(2378) 

Penta (total) 
(12378) 
(23478) 

Hexa _ (.tota 1) 
(123478) 
(123678) 
(123789) 
(234678) 

Hepta (total) 
(1234678) 
(1234789J 

Octa (total) 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA-Not Applicable 

Enseco 10: NA 
Sampled: NA 

Prepared; 18-Sep-87 

Result 

NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

% Accurac,£ 

NA 

Recejved: NA 
AnalYzed: 28-Sep-S7 

Detection 
Units limit 

ng/g 0.0041 
ng/g 0.0055 
ng/g 0.023 
og/g 0.0068 
ng/g - 0.0084 
og/g 0.0079 
ng/g 0.040 
ng/g 0.039 
og/g 0.041 
ng/g 0.036 
ng/g 0.021 
og/g 0.021 
ng/g 0.021 
og/g 0.033 

% Recovery 

66 
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I Sample Description 

lab IO 
31397-901 

-002 

Caent 1D 
lA 
IB 

Matrix 
fly-Ash 
Fly-Ash 
fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Ash 
Fly-Asb 
Fly~Ash 

Date Sampled 
28-Aug-87 
29-Aug-B7 
30-Aug-B7 

Containers 
1-1QT.AS 
1-1QT. AS 
l-lQT. AS 
l-lQT. AB.. 
l-1QT. AS 
1-1QT.AS 
1-lQT. AS 
l-1QT. AS 
I-IQT. AS 
1-1QT. AS 
1-19T. AS 
1-1QT. AS 

-003 
-004 
-005 
-006 
-007 
-OOB 
-009 
-010 
-011 
-012 

IC 
l[) 
2A 
2B 
2C 
20 
3A 
38 
3C 
30 

I-Sep-B7 
2-Sep-B7 
3-Sep-B7 
B-Sep-B7 
8-Sep-87 
9-Sep-87 

10-Sep-B7 
10-Sep-87 
1l-Sep-B7 

The samples were received unde~ chain-of-custody; 

II Analysis Request 

The following analytical tests were requested. 

Lab 10 
31397-1 thru 12 

AnalysIs Description 

III Quality Control 

A. (i.e:, spikes and/or 

S. Method Blank Results. A method blank is a laboratory-generated 
sample which assesses the degree to which laboratory operations 
and procedures cause false-positive analytical results for your 
samples. 

No target parameters were detected in the method blanks associated 
with your samples at the reporting limit levels noted on the data 
sheets In the Analytical Results section. 

C. Laborator Control Sa les. An lCS Is a well-characterized matrix 
ank water, sand or ce He) which is spi.ke4 with certain target 

parameters and analyzed at approximately 10% of the sample load in 
order to establish method-specific control limits. The LCS 
results associated with your samples follow: 
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Test: Dioxin Solid LCS 
LCS 10: 31397-MBMS' 
ConcentratIon Units: ng/g 

Concentration 
Measured 

Parameter 
2378-TCOO 
lZ378-PECDD 
123478-HXCDD 
lZ34678-HPCOO 
12345678-0COO 
2378-TCOF 
12378-PECDF 
1Z3478-HXCDF 
1234678-HPCDF 
12345678-0COf 

Ne • not 'c'alculated 

. Spike 
10 

- 10 
10 
10 
50 
10 
10 
10 
10 
50 

LCSI LCS2 
l.3 
0.98 . 
0.95 
0.94 
6.9 
1.2 ---
0.73 
1.4 
1.3 
4.8 

LCSI 
129 
98 
95 
94 

137 
.119 

73 
142 
127 

96 

Accuracy Is measured by Percent Recovery as In: 

Accuracy 
~ Recovery 

X recovery = measured concentration x 100 
actua concentration 

limits 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Precision 
RPD 

LCS Limit 
NC 
Ne" 
NC 
Ne 
NC 
NC 
NC 
NC 
NC 
NC 

Precision 1"5 measured using duplicate tests by Relative Percent Difference 
(RPD) as in: 

- -

x 100 
/2 

Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery +/-3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identical 
duplicate LCS results) to the average, historical relative percent 
difference + 3 standard deviation units. These control limits are updated 
on a quarterly basis. 

IV Analysis Results 

Test methods prefaced by "Enseco· indicate that minor modifications of 
published EPA Methods were made such as reporting limits or parameter 
lists. Reporting limits are adjusted to reflect dilution of the sample, 
when appropriate. Solid and waste samples are repo"rted on an "as received" 
basis: i.e., no correction is made for moisture content. All data is 
"blank corrected" by subtracting the level of contamination, if any, found 
in the laboratory method blank from the analytical .result before it is 
reported. 

Results are on the attached data sheets. 

l£-·Enseco 
~.. . 



• • Georgia-Pacific Corporation 90 Wesl Redwood Avenue 
Fori Bragg, California 95437 
Telephone (707) 964-5651 

CONTROL BOARD 
REGION I 

October 22, 1987 

CERTIFIED MAIL 
Return Receipt Requested 
P 317 147 346 

OCT 23 '87 
DBK_DRC_ 
DeJ_Dsw 
B'FR~D --

MS. Susan A. Warner 
Associate Engineering Geologist 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Ms. Warner: 

DRT_D_ 
DlH_D __ 
DBB_o_ 
o JG _ 0 R£I'I.Y 

Additional samples of our powerhouse fly ash have been collected 
and analyzed for chlorinated furans as you requested. As per 
our approved sampling plan, we collected twelve discrete samples 
over the period from August 28 to September 11. These were then 
combined into three composite samples, of four discrete samples 
each, prior to analysis. . 

As you can see from the enclosed lab results, no 2,3,7,8 iso
mers were detected and only very trace amounts of the other 
tetra- isomers were found. We believe that this resolves the 
contamination question and demonstrates the non-hazardous nature 
of our fly ash. 

If you should have further questions on this matter, please call 
me at 964-5651. 

Sincerely, 

?~.~ 
Steven Petrin, Director 
Environmental Health & Safety 
California Wood Products 

SP:db 
Encs. 

cc: L. Ambrosini/Fort Bragg 
J. Anderson/Atlanta 
D. Jacobszoon/Fort Bragg 
R. ShoUlders/Fort Bragg 

\ D. Whitman/Fort Bragg 
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• POLYCHLORINATED FURANS 

ISOMER SPECIFIC ANALYSIS 

!;li gnt Namll: Georgia-Pacific Corp. 
!;ljllllt 10: 1A Composite 
lab 10: 31397-001C 
Matrlx: Soil 
Aythorized: 16-Sep-87 

SlImllle AmQynt: 10.25 g 

Parameter 

EUrll!l~ 

Tetra (total) 
(2378) 

Penta (total) 
(12378) 

Hexa 
(23478) 
(total) 

. (123478) 
(123678) 
(123789) 
(234678) 

Hepta (total) 
(1234678) 
(1234789) 

Octa (total)' 

13C-2,3,7,8-TCOF 

NO-NotOetected 
NA-Not Applicable 

Enseco ID: NA 
Sampled: 28-AUG-87 

prllpared: 18-Sep-87 

Result 

0.14 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

" Accuracy 

NA 

• 
Amended 

Rg~llivll!! : 16-Sep-a7 
Analyzll!!: 28-Sep-87 

Detection 
Limit 

ng/g 
ng/g 0.016 
ng/g 0.040 
ng/g 0.014 
ng/g 0.013 
ng/g 0.010 
ng/g 0.087 
ng/g 0.085 
ng/g 0.088 
ng/g 0.078 
ng/g 0.021 
ng/g 0.021 
ng/g 0.021 
ng/g 0.16 

" Recovery 

63 

Reported bY:'OLB Approved ·bY:~ 

The cover letter is an integral part of this report. 
Version 070187 
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• • POLYCHLORINATED FURANS 
ISOMER SPECIFIC ANALYSIS 

Client Name: Georgia-Pacific Corp. 
!;lj~nt 1I.l: 2A Composite 
lab IO: 3l397-005C Ense£o II:!: NA 
Matrix: Soil Sampled: 02-Sep-87 B~£gjve!l: 16-Sep-87 
Authorj zgd: 16-Sep-87 Prepared: lB-Sep-B7 Analyzed: 2B-Sep-87 

Samplg Amount: 10.10 g 
Detection 

Parameter Rgsult !!nlli limit 

furans 

Tetra (total) 0.19 ng/g 
(2378) NO ng/g 0.022 

Penta (total) NO ng/g 0.095 
(1237B) NO n9l9 0.062 
(23478) NO ng/g 0.064 

Hexa (total) NO ng/g 0.040 
(123478) NO ng/g 0.40 
(123678) NO ng/g 0.39 
(123789) NO ng/g 0.50 
(234678) NO ng/g 0.44 

Hepta (total) NO ng/g 0.15 
(1234678) NO ng/g 0.15 
(12347B9) NO ng/g 0.15 

Octa (total) NO ng/g 0.OB3 

% Accuracy % Recovgry 

13C-2.3.7.8-TCOF 

NO-Not Detected 
NA-Not Applicable 

NA 

Reported by: OlB Approved by: Atu( 
The cover letter is an integral part of this report. 

Version 070187 
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_. ------'l.-------e-----fi. Enseco 
POLYCHLORINATED FURANS 

ISOMER SPECIFIC ANALYSIS 

Client Name: Georgia-Pacific Corp. 
Client 10: 3A Composite 
lab 10: 31397-009C E"seeo 10: NA 
Matrix: Soil Sampled: 09-Sep-S7 Received: 16-Sep-S7 
Authorized: 16~Sep-S7 Prepared: lS-Sep-87 Ana1vzed: 28-Sep-87 

Sample Amount: 10.1S g 

Parameter 

furans 

Tetra (total) 
(237S) 

Penta (total) 
(12378) 
(23478) 

Hexa (total) 
(123478) 
(123678) 
(123789) 
(234678) 

Hepta (total) 
(123467S) 
(1234789) 

Octa (total) 

13C-2,3,7,S-TCOF 

NO-Not Detected 
NA~Not Applicable 

Reported by:. DlB 

Result 

0.16 ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
NO ng/g 
ND ng/g 
ND ng/g 
NO ng/g 
NO ng/g 
NO ng/g 

~ Accuracy 

NA 

Approved by: 4tU1 

Detection 
limit 

O.OIS 
0.054 
0.022 
0.024 
0.018 
0.23 
0.11 
0.12 
0.11 
0.077 
0.077 
0.077 
0.54 

" Recovery 
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The cover letter is an integral part of this report. 
Version 070187 



COOPERATIVE EXTENSION 
UNIVERSITi OF CALIFORNIA 

Y 
,/--- 

0 County of Mendoelno 
Co . Agricultural Center 
Courthouse 
Ukiah, CA 95482 
707-463-4495  

Date: 

C] Per your request Your suggestions 

a For information 

Your f i l e s  

Message : 

Your approval 

Your ac t ion  

&& 
Roderick A. Shippey 
Livestock Farm Advisor 

In occordonca with oppltcsbla Fedwal leu. and Unlvar.lt~ polfcy. the Unlvor.lty of Callfornla 
d a m  not dimcri~lnata in any of it. pollclan. procadurm. or practlcem on ths baais of row. 
relipion. color. national orlpln. citlz-nshlp. .rr. marlt.1 stetus. uxuol ~rimtmtlan, opa. 
v.tor.n etmtur. a.disal wndltlon ( as  doflned Ln Hctlon 12926 of th- Csllfornio Gar-ramant 
Coda) or hondlcnp. Inquirlo. rrgarding the Unir.rnitr'm equal opprtunlty po1icl.s may b. 
dir-trd t o  the Pat-a1 Studla* and Afflrm*tlvm Action Usnagar. Agricultur. and Natural 

1 Ramurcw. 2120 Unlver.lty &vanuo. Ilorkolay. Ch 94720. (415) 6<4-4270. 

Univ-ralty of Colifornis and the Unitd Stat.. Wpartmant of bgricultura cooparatlng 
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CO;~W)L BOAR!) 

REGION: 

OCT 9 '87 
OBK_ORG 

:LYASH, A WOOD WASTE AND ITS· EFFECTS AS A FERTIL.IZER O~~GUMJ;l ~ 
AND GRASSES, A FIRST YEAR REPORT. 'f'iFR_- 0 _ 

R.A.Shippey, R.Meyer, Dow Jacobsze,on nRT 0 
University or California Cooperative ExtenS1Qn ----
Georgia Pacific-Ft. Bragg Ca. OJH __ D_ 

Fly ash 
product 
utilized 

DBB n h.1. fY'om the Geor"gia PaciFic Ft .. Br"§J,gg saw mill iS~ was~~ 
from the co-generation boi leY's where saw mi 11 e.s....;.@REPL~ 17 ~') I 

as fuel. n,. :.-~. 'I,".'(fr' 
Be-ir.g black and very "Fine, fly ash stock pi les would blow 
as the su ...... .,aces dY'ied- out.. This caused probler-lls with neighbor"ing 
homeowners who 'filed cornplaints with the health departIJ'J'Y!t.("'J 
CaliFol"'"nia State Caput tmefit otr Water" Quality Contl""ol~ame 
interested in ~ly ash as a possible ground water 
contaminant. al"'ld placed a Clean-Up and order on Georgia 
Pacific Corporation to stop fUrther disposal at their original 
site on a ranch north 0' Ft. Bragg Cali~o~nia. 

Georgia Pacific's boilers prod\.u::e the electric:ity to run their 
Ft. Bragg mi 11 and also sell surplus power to P. G. &6:. 

Sue O'Leary., Georgia Pacific's waste disposal rnanager wo·,....ked with 
CalifoY''r'da Water Qt.lality Control Board inspectot"',SUQ Warner and 
set up a test area plan for the Georgia Pacific property~Little 

Valley, east of Ft. Bragg. Two test plots we~e initiated in Little 
Valley. 

Sue O"Leary eOr"Jtacted the University of Califol"'nia Cooperative 
Ext ens i01""f office in Ukiah TOY" help. UCCE soi Is special ist Rolay,d 
Meyer from UC;Davis arId UC soils Fertility reseaY"cher Miltc(Yt Jorfes 
From the UC Hopland Field Station were brought in to review the 
proposed 400 acre Little Valley site. {hey met met and drew up ar'1 
acticc'r"J plan to test different. rates of fly ash soil -treatments on 
pasture plc'l'rtts, subterranean clover, and two gy-asses-PalestiYle 
orchardgrass and pereY's)')ial l"'yegrass._. 

Far"m advise.',.... Rod Shippey was -the liasclYI 
California. specialists, Mel'ldc.ciYfO C~DY 
Cal i fClrnia ·""'cpt. c:f Wa·ter Q\.lIal ity Contrci "and 

The GOALS OF THrS PROJECT WERE: 
1 .. Recogrdze the prc,Olem. 

fe.t'" U"rfiversity of 
Hea 1 tM Departmel'"lt, 

G'ec.rg i a Pac i "f i c. 

Z.Mee·t. with the involved age .... ,cies to ce.ordiYlate research plots. 
3.Chemically analyze the fly .ash Fo'r sc.il nl.ltrient cc.ntent. .. 
4. ~pply fly ash tCI the test plots irl two ways: 

aJ Plclw dClwn ash using a 5 gang 32" disk ple.w .. 
b)Topically apply fly ash tel existiy,g clc.ver-grass pastures. 

S,. Seed plow dowt'l pIc.t with a clc<ver-grass mixture. 
S. CC')"'lstrLtct arl elec-cY'ic deer feYIC'e arc.und plc.wdown plo·c ... 
7.0bsel'"'ve plots dl_ll"ing growing seasorr .. 
s. HaY'v£es'c plc,t~ a'f,d aYlal ize data "fe ....... three yea\''''~ follc.wiYJg plc.t 

1 
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initiation. 

9. Monitor plot soil pH and nut~ient levels ~or three years. 

Three plots were established in 1986. 

Georgia Paci~ic's Little Valley plots- pH 5.5 
Soil Ser-ies.: Shinglernill • 
3.5 miles northeast of Ft. aragg California. Township 18 

North, Range 18 West, Northwest 1/4 of the Northwest 1/4 
of sect 10"" Z3. 
1. Plowdown plot-rates: 0-48-96-19a-384-

768 tons/acre. 
a. Topical plot rates: 0-4-8-16-3a-64 tons/a~re. 

Rlan Spring's plot- pH 5.5 
SOIL SERIES, Yo~ng Marine bench. 
3/4 mile north of Van DaroMe State Park. Township 16 North, 
Range 18 West, the So~theast 1/4 of the Northwest 1/4 Section 6. 
3. Topic"l plot "'at .... ' 0-4-8-16-32-64 tons/acre. 

See appeYrdi)( foY" 5011 and 'Fly ash analyses data. 

RESULTS, (TONS/ACRE) 

PLOT 
G. P. 
I NCORP. 

.. 
,. 

G. P. 

I'lMT FLY ASH/ACRE: 

Check 0 
48 t/a 
96 t/a 

192 t/a 
384 t/a 
768 t/a 

CLOVER HAY 
PRODUCT.ION/I'lCRE 

3.44 t/a 
4.88 t/a 
6.40 t/a 
4.77 t/a 
'3.42 t/a 
3.47 t/a 

TOPICi'lL Cattle gra~ed the plot -no data 1986-87 

PLOT 
AI_AN SPRING 
I NCORPORI'lTION Check 0 1.4 t/a .. 4 t/a. 1.9 t/a .. 8 ·~/a '" " t/a ~. ~ 

15 t/a 2.4 t/a .. 3;2 tfa ~ -:=- t/a =.~ 

64 t/a Z. 1 t/a 

FLY ASH HANDLING SUGGESTIONS; 
L. Wear goggles and l""espil""'oi\t.::.Y" when handling fly ash. 

2 .. Haul fly ash with a tarpal.llir"1 cc,vering the lo~d. 

3.Wet the top of the load befo~e cove~ing with a tarpaulin. 



.. . • • 
4. Topical applic"t1oYls should be do,.,e 01'1 a 3"-4" stubble to 

stop blo~iYlg until the ash is stabilized by rain. 

~. Fly ash ove~ 32 tons pe~ acre should be plowed down ~ 

THIS P~OJECT W~S M~OE POSSISLE THROUGH THE COOPERATION OF: 

Dow Jacobs.:oon Sue O'Leary" JC1aquin POl"lts, Eino Freemal"l, Seeve 
Pet~in, David Larkin,Lee Rossavick, Dennjs 05bo~n,Sue Warne~. 

3 
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Iktober 23, 1987 

Stave Petrtn 
Director, .~ lleelth 

and Safety 
CalifoiniaWood Products . 
Georg:la-PacificCorporation 
90 W. Redwood Avenue 
FQrt Bragg, cA 95437 

Dear Mr. PetrinI 

• 

I have r~ your request toJllix the ash ~gings fraa the e1uu pond in With the 
routinll ash treatments "t tittle Valley. Your aichedullng of dredging IIIiould DOt occur 
\<ben ash IIIRterials would \Ie Btcekplled •. allOlling tor the dredged al.!!!tImlJl-rlch materla1 
to be iaolated end not well m1Xed With the other aSh soil s ... w3 .... nt· _teria1. Otherwise. 
the propo8!8l to. use the 8I!Ib ftoit. the .a1\1!1 ponds. along With the .other !ISh at 
GEorgia-Pad£1.c fur· a soil _idMne in ac.cordtinee With your. little Valley Wasta 
Disc:.barge RequireElts appatrs apprilpri8te. 

. . . 

The levels of mb,tle alum mIlD ·.lIhotdd. DOt em8ecr"lO mg/l in thelltlplll'll!ltant (and yQUl;'. 
submitted data indicates that the levels $nt ~y bio orders of lIIIgnieude lees than 
10 prm). You my wU1bto di.sc}las w1t;hyour fenlsdY:1eor potent1al cropp1ng aff~ fran 
phytotoxicity· of allllllimlD in highly8cid eo1ls. Your IIIOIlthly lII(IQit.otiJIg shoIiU report 
when a11ml pond aBh· wail included 111 the routine ash treat\1lflirt:8. Tour .se1f-monitorlng 
sbould alsO· include so1l analy..>{fOr your ~ rePort) 1nd~t1ng ~i8elltat1ve 
pre-treatment end .. post-treat:lnent levels of alllidma. 'Dds additionallOOil1.torilll!· lillY be 
reduc.ed subsequently 1£ the ·Urst~' II data 1ndf.cat .. insisntiiC!lnt d1ff_. . In 
fld4j.tioo.. . stockpiling end lII!!flDdina activities ~ .~ tliat no 1~ 0Cl!Ul"8 which 
l18y ce.rr;y l.eYeU. of al'!!!diulll which could effeetbenef:ldal _ of ground or surface 
waters. 

Sincerely. 
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TOXICOLOGICAL PROFILE REPORT 
FOR 

2,3.7.8·TCDD 

Date Published - November 19S7 

Prepared by: 

Michael W. Neal and Dipak K. Basu .. 
Center for Chemical Hazard Assessment 

Syracuse Research Corporation 
Syracuse. NY 13210 

Contract No. 68-03·3228 
Task S3 

A--rr-. .# . q... 
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6. INVlkON!(Q'fAL UTI 

6.1 ovUvnw 
The important sources of 2.3.7.S-TCDD in the environment are 

production and use of certain herbicides and chlorophenol •• incineration, 
of municipal and industrial wastas. and improper disposal of chemical 
waste. produced during the !Unufacture of 2.4,S-trichlorophenol; 2.,4.5-
T,. and related herbicides, hexachlorophene, and chlorinated benzenes. , 
The fate. of 2,3,7.8-TCDD in the environment is not clearly understood. 
It appears that particulate-bound 2,3,7,S-TCDD in the air may undergo 
photolY5is and may be removed by wet and dry deposition. The half-life 
of atmospheric 2,3,7,S-TCDD is such that 2,3,7,S-TCDD can be transported 
long distances in the air. The ultimate sink of airborne 2,3,7,S-rCDD 1s 
sediments of surface waters. The two processes that are likely to remOVe 
2.3,7,S-TCDD from water and soils' are vaporization and photolysis. The 
estimated half-life of 2,3,7,S-rCDD in surface water Is >1 year, and the 
ultimate sink of aquatic 2,3,7.S-rCDD is sediments. The bioconcentration 
factor of 2,3,7,S-TCDD in the fathead minnow (PLmephales promelas) is 
7900 to 9300. 2,3,7,S-TCDD is immobile in most soils, but horizontal 
movement of soil-bound 2,3,7,S-TCDD may occur in runoff water during 
flooding. As ob'served in Seveso, Italy, mtnimal vertical movement may 
occur 1n soils c,ontaining low organfc matter. The estimated half-ltfe of 
2,3,7,S-rCDD is 1 to 3 years on soil surfaces and 10 to 12 years in the 
interior of soils. Although not accumulated, the level of 2,3,7,S-rCDD 
absorbed in parts of plants underground is of the same order of 
magnitude as in soil, but the aerial parts of plants contain 50\ lower 
concentrations. 

6.2 RELEASES TO THE ENVIRONlfENT 

AlthOUgh the following paragraphs discuss the sources of 2,3,7,8-
TCDD in the environment, the sources responsible for its background 
levels are not clear. 

6.2.1 Production and Use of Certain Herbicides and Chlorophenols 

The phenoxy herbicide 2,4,5-T produced prior to 1960 contained up 
to 100 pg/g 2,3,7,8-rCDD. The level of 2,3,7,S-!CDD in commercial 
2,4,5-r has been reduced in recent years to <0.1 pg/g, and most 
commercial 2,4,5-T available today may contain <0.02 pg/g 2.3,7,S-rCDD. 
Agent Orange, a 1:1 mixture of butyl esters of 2 ,4,5-T . and 2,4-D " 
produced before 1970, contained 0.02 to 54 pslg l,3.7,S-rCDD. 
Hexachlorophene," a germicide manufactured from trichlorophenol. contains 
0.2 to 0.5 nslg 2,3,7,8-TCDD. 2,4,6-rrichloro-, 2,3,4,6-tetrachloro-, 
and pentachlorophenol were found to contain <0.1 pg/g other tetra 
isomers but no 2,3,7,S-rCDD. 2,3,7,S-rCDD was detected at a 
concentration <1 ng/g (2,3,7,S-TCDD detection limit of 0.03 ng/g) in all 
samples of sodium pentachlorophenate, 2,3,4,S-tetrachlorophenol, and 
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( hexachlorophene, 'Z,4.S-Ttlchlorophen01. on .tbe other hand,contained up 
to 6.2pg/g 2.3,7,8-TCDD: SiBUn-1y, dipheny1 ether herbIcides were 
found to contain other tetrachloro isomers but no 2,3,7,8-TCDD (EPA 
1985b, HSDS 1987, Rappe 1984, Hagenmaier 1986, Yeeren and Asshauer 
1985). From the analysis of sediments of • western Lake Ontsrio site, 
Czuczwa and Hites (1986) concluded that the ~ikely source of 
tetrachlorodibenzo-p-dioxins vas a pentachlorophenol production 
facility .. The analytical method,used. however, could not distinguish 
2,3,7,8-TCDD from other tetra·isomerl. 

( 

6.2.2 Photocheaical Reactions 

The photochemical reaction of phenoxy herbicides has been found to 
produce,polychlorinated dibenzo-p-dioxins through photodechlorination 
and subsequent condensation reactions; bovever, this process does not 
produce 2,3,7,8-TCDD (Rappe 1984). Lover substituted dibenzo-p-dioxins 

,are also formed during photodechlorination of higher chlorine-
substituted dibenzo-p-diox:inS. Trace amounts of 2,3,7,8-TCDD vere 
observed from the photQdechlorination of both 1;2,3,6,7,8-hexa- and 
l,2,3,7,8,9-hexachlorodibem:o-p-dioxin (Buser 1979). 

6.2.3 Thermal Resctions 

Small amounts of 2,3,7,8-TCDD bave been detected in the flue gases 
from municipal incinerators. From the experimentally determined 
concentrations in flue gases of five municipal incinerators, the maximum 
average concentration of 2,3,7,8-TCDD in ambient air at ground level vas 

.estimated as·38 fgig. Incineration of· industrial wastes containing . 
2,4,5-T salts and esters, polychlorinated benz~nes, and chlorophenaxy 
ethers also produced 2,3,7,8-TCDD.{Rappe 1984, Sarnes 1983). Upon 
arialys'is of sediments from Saginaw Ray, Saginaw River, and the Great 
Lakes, Czuczwa and Hites (1984, 1986) concluded that the source of 
tetrachlorodibenzo-p-dioxins vas incineration, although the analytical 
method used was unable to separate 2,3,7,8-TCDD from other tetra 
isomers. Combustion of coal did not produce 2,3,7,8-TCDD at a detection 
limit of 1.2 ng/kg (HSDS 1987), but burning of woods did produce 0.65 
pg/kg 2,3,7,8-TCDD (EPA 1985b). Exhausts from automobiles powered with 
leaded gasoline were reported to contain <0.05 to 0.3 ng 2,3,7,8-
TCDD/24.8 km, but no 2,3,7,8-TCDD was detected in exhausts of 
automobiles powered with unleaded gasoline (Karklund at al. 1987). 
Accidental fires involVing capacitors or transformers containing 
chlorobenzene will also release 2,3,7,8-TCDD to the environment. An 
example of such a contamination is the State Office Building in 
Binghamton, New York. 

6.2.4 Improper Disposal of Chlorinated Chemical Wastes 

Improper disposal of certain chemical wastes produced during the 
manufacture of 2,4,5-trichlorophenol, 2,4,5-T, and related herbicides, 
hexachlorophene, chlorinated benzenes, etc., may be a source of 
2,3,7,8-TCDD in the environment. Examples of such improper disposal 
leading to the contamination of the environment are the Love Canal, 
Niagara Falls, Nev York, sites where 2,3,7,8-TCDD up to a level of 672 
pg/kg was detected. Similarly, several sites in 'the state of Kissouri 
were contaminated with up to 1750 pg/kg 2,3,7,8-TCDD (Tiernan et a1. 

" 
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6. 3 ENVIRONHENTAL FATE 

The fate of 2.3.7.8-TCDD in air. water. and aoil is not understood 
with certainty. Although some experimental efforts have been directed in 
recent years to .lucidate ita fate "in different media. "a substantial 
data gap exUts in this area." In air." 2.3.7.8-TCDD is likely to be 
present predominantly in the "gas phaae; The two .important processes that 
may remove 2.3.7. 8-TCDD fro .. the atmosphere are photo~he .. ical 
degradation and wet deposition. Even an estimate of the atmospheric 
half-life of 2.3.7.8-TCDD i. not available. On the basis of 
photoche .. ical experiments with 2.3.7.8-TCDD coated on silica gel. the. 
half-life of atmospheric particulate 2.3.7.8-TCDD may be a few days. The 
half-life of atmospherie gas-phase 2.3.7.8-TCDD may be higher than 
particulate 2.3.7.8-TCDO. The lifetime of atmospheric 2.3.7.8-TCDD is 
such that it can be transported long distances in the air. The ultimate 
enVironmental sink of airborne particulate 2.3.7.8-TCDO"ts likely to be 
sediments of surface waters (Eitzer and Hites 1986. Czuczwa and Hites 
1986." Choudhry and Hutzinger 1982). 

Tha biodegradation of 2.3.7.8-TCDD in water is probably slow. The 
two processes that may be important for the removal of 2.3,7.8-TCDD are 
volatility and photodegradation. Although the photolysis of 2.3.7.8-TCDD 
in hydrogen-donating solvents is a fast process, a suspension of 
2.3,7,8-TCDD in distilled water showed no appreciable photodegradation. 
In natural waters, the presence of small amounts of hydrogen-donating 
substrate or the presence of photosensitizers may account for its 
observedphotodegradation; however, the pbotochemical degradability of 
2,3,7,8-TCDD in water," as provided by model ecosystem studies 
(Tsushimoto et al. 1982, Matsumura et al. 1983), has not provided 
definite evidence through mass balance that the observed loss of 
2,3,7,8-TCDD attributed to photolysis was not due to its sorption on 
sediment and biota. The photodegradation is usually a dechlorination 
process leading to the formation of tri- and dichlorinated dibenzo-p
dioxins. In sediment-containing lake water, the estimated half-life of 
2,3,7,8-TCDD is >1.5 years. In lake water alone, the estimated half-life 
is >1 year. The ultimate sink of aquatic 2,3,7,8·TCDD is the sediment. 
Recent flow-through experiments with fathead minnows (Pimephales 
promelas) have shown that the bioconcentration factor for 2,3,7,8-TCDD 
in this species is 7900 to 9300 on a wet weight basis (EPA 1985b, Adams 
et a1. 1986). 

2,3,7,8-TCDD is expected to be immobile in most soils by irrigation 
and rainfalls. A downward movement of 10 cm in 12 years was observed 
with soil from Eglin Air Force 'Sase. Although 2;3,7,8-TCDO usually does 
not leach through soil, leaching is possible in rare instances from 
soils of very low organic carbon content as a result of 2,3,7,8-TCDD 
sotvation with organic solvent or biotic mixing by earthworms or other 
soil invertebrates. A white rot fungus (Phanerochaetechrysosporium) has 
been shown to degrade 2,3,7,8-TCDD. This biodegradation does not occur 
significantly in natural soils, probably because of the lack of this or 
other degrading microorganisms. Both volatilization and photoreaction 
may remove some 2,3,7, 8-TCDD froll soil surfaces. The photoreaction on 
soil surfaces can be greatly enhanced by the presence of hydrogen-
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( donating substrates ('-.-g .• olive· oii or'arachis oil) in so11. The· 
photoreaction vl.11 be insignificant beyond the surface soil layers. The 
estiAated half-life of 2.3.7.8-TCDD on soil surfaces is 1 to 3 years, 
but the half-life ·in the interior of soil may be 10· to 12 years (EPA 
1985b. Freeman and Schroy 1986, Bumpus et al. 1985, HSDB 1987). 

2.3.1.8-tCDD present on leaves of plants as a result of spraying 
herbicides viII photolyze vidn a half-life of a fev hours. The chemical 
is absorbed by higher plants and is probably translOcated. but it is not 
accUIIUlated. The absorption by undl!rground parts may be at the same 
level as soil. but. the aerial part contains -50' lover concentrations 
(Choudhry and Hutzinger 1982, Sacchi et al. 1986). 

• 



State of California • • 
'"- Memorandum ( 

( 

,To James Baetge, Chief 
Division of Water Quality 
State Water Resources Control Board 

n 
ecuti ve Officer 

Data November 2,' 1987 

From onal Water Ouality Control Board 
North Coast R ion - 1440 Guerneville Road 

Subject, Subchapter 15 Classification of Fly Ash 

This Regional Board reviewed the lISSte characteristics of fly ash generated at a 
wood-fueled power plant operated by Georgia-Pacific Corporation in Fort Bragg, and 
determined that the waste was suitable for use as a soil amendment under waste 
discharge requirements pursuant to Subchapter 15 Section 2510(£). 'This 
determination lISS based on a finding that the ash was non-hazardous and 
decomposable, and would not threaten water quality if used as a soil amendment 
pursuant to best management practices. Subsequent to our determination, new 
information on the waste characteristics of the ash became aVailable. This new 
information includes laboratory results on the polych1orodibenzofuran and 
polych1orodibenzodioxin content of the fly ash. No diotins were found, but some 
tetrach1orodibenzofuran was detected in samples of the ash. The levels of 
tetrach1orodibenzofuran present in the ash are low, and range from 0.14 - 0.19 ng/g 
(parts per billion). 

It may no longer be appropriate for the ash to be used as a soil amendment, and the 
ash may need to be considered a designated waste pursuant to Subchapter 15. We 
would appreciate any technical support you ony be able to provide on this ontter, 
particularly an assessment of the levels found in the ash and the potential risk to 
water qnality posed by these levels. Please contact Susan Warner of my staff if you 
require further information. We look fon;ard to hearing from you on this matter. 

SAW:mkh 

Attachments 

cc: Steve Petrin 
Jerry Davis 
Ellie Giovannoni 
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N:ovember 2, 1987 

David J. leu. <ldef ' 
Alternative Technology and Policy 

llevel.opnt!nt SeCtion 
Toxic,Sulist:ane~ CQntrol Div:l$ion 
Depax b!Iellt of l!ealth services 
1219 K street 

'Sacranento, CA 95814 

, Dear Dr. leu: 

Sane tiIue ugowe COIItacted you regat'lfftlg' the ,waste c1 ;'esif1ca~ of fly ash generated at' 
a wood-burnins, power plent operated br GeorS1a-Pecif:le CorponItim in Fort Bragg. At 
that time. the, fly ash >as f!!.JSPeCted of '~ ~tal)tl.nated nth oct8cblorodibenzod1oxin 
(OCW). You reported to '- 111 the attached let~ that t2Je ~"i1BOOIer _ ~ to be 
noncarcinogenic and' lees tox1c by fs than the 2,3,'7.8-itm 1aaner. and that the 
designeU.... of the flyllliih as ~ vasts _ :stm' appropriate. ~tly. 
this Board x:equa;ted , ,Geor~f1eSBiDple the jII!Ib for polJdWlr1nated dibenzOOi0l'1os 
and dibenzofurans. The 'i'eQultsof,theseanaiyses 8re ~te.ched. YOu wUl'note that no 
dioxins, were detected; b\It, th/lt ~achlorod1benzofUJ:'$tlS _0, found. Theae materll!lla 
wre found at, Very low li:.vels. and the RegiQaalllalU-d does not beliMthat the reeuits 
l<I3t'rant J"e'laaeificatiQlof the ash as a: hazardouS ~., ~ •. lit! are 1n£oon:I.ng yoU 
of these results in' the &YeIlt thet your agency my w:I.sh to review the data and reconsider 
the l>1ISte classif:i.catiOll. ' 

The 'fI8flte ie currently clasa1fied as a ~ba2:8l'doua dec~blewste tlDdes: SEction 
,2510(f) of Subchapter 15 of '.I!/.tle23of the Callfornja Admin1$t:rative Code. However, 

these r~ent reSults ooy require the RegiOlll1l lloCIrd to l'i!COIIs1der the applicability of 
thie WIlSte 88 decm!po&able SIId BUitable f« use as II eoii --,!lent. We are currently 
rev1ew1ng' this !leV ieformat:lQn to: ~ wlxIther the waste ie a ~ vests, II 

nori-bezardous sOlid waste; or an :inert: _~ pursuant to Si.tbcheptlll' 15, and w.I.ll be 
coordinating Our decision in this mtter with the State Wetei- Reeourcas ~ Board. 

eel S\:f!ve Petrin 
Jerry Davis 
,Ellie GiOV8IlDOlli 

S1ncerely. 

Susan A. Wm>er 
A/IsOciate '&gineering Geo1ngiet 
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• • • Georgia-Pacific Corporation 90 West Redwood Avenue 
Fori Bragg, California 95437 
Telephone (707) 964·5651 

November 4, 1987 

CERTIFIED MAIL 
Return Receipt Requested 
P 317 147 349 

Mr. Benjamin D. Kor 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

WA1i':R QUALITY 
CONTROL 80ArW 

RrftlaH ; 

NOV 16 '87 

o BK_ [j Hf;--# 
o CJ _ ill .l\'llI2.-

.1.B1R.Jf:::.. 0 .j? W 

DRT __ D-
DlH. __ O_ 

DBB-_O --. 
o Ih_ OnE?lY 

Enclosed is the October 1987 report for the Georgia-Pacific Soil 
Amending Project as per revised Monitoring and Reporting Program 
86-3. Also enclosed is a sketch map of our winter storage area 
as requested by Ms. Warner. A small amount of ash has been 
deposited there. 

Sincerely, ~ 

:5£0A·V~ 
Steven A. Petrin, Director 
Environmental Health & Safety 
California Wood Products 

SAP: db 

Encl. 
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. • • OCTOBER 1987 REPORT 

GEORG 1 A-F-'~lC 1 FIe CORPUR~lT I ON 

FORT BRAGG SOIL AMENDMENT MONITORING AND REPORTWG PROGRAM NO. 86-3 

~Q£~m~_Qi_§a~_Q~QQEtigQ_~~_~ggt .- ~~Rt~_~§CQ2_Q£_aa~ - deposited 
in Area PI 

October 01-·0~~ 

!)4-10 
11-11 
18-24 
25-31 

Number of Treated Ac:res (Area tlJ) 

Octob"r 1 

5 
6 
'" 

8 
9 

U) 

11 
12 
13 
14 
15 
16 
17 
18 
19 
:LO 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

400 
880 
580 
580 
760 

o 
<) 

<) 

(> 

o 
o 
(> 

<) 

o 
<) 

o 
<) 

o 
o 
I) 

o 
<) 

<) 

I) 

() 

o 
0 .. 24 
I) 

<) 

I) 

!) 

0.48 
0.02 
(I 

(> 

0.17 

40.70 Acres 

5 Acres 

a.nd stockpile. 

WATt~ QUi\UTY 
CONTROL BOARD 

RE.GION I 

NOV 16 '87 
o BK. _ :.::; ~:~ ._ 
r: CI ____ L=, __ _ 
:., f ~ , .:fL __ u __ _ 
C:J Hi __ [J __ _ 
-,., [J LJJti.__ _ __ 

lJSB __ 0 __ . 
o IG __ 0 REPLY 

n .'!:; -, "'If 

No Stormo,a.ter Runoff monitoring ,-,as conducted due to minimal 
precipitation. 
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UNIVERSITY OF NEVADA-RENO 

Nov. 10, 1987 

Dr. Cate Jenkins 
MD-WH562B 
Offiee of Solid Waste Emergency Response 
U.S. Environmental Protection Agency 
401 M. St. S.W. 
Washington D.C. 20460 

Dear Cate, 

Oep:mfl'lI!IH ,)t BTuchcmi:">H) 
rni\l-r5in I)f ~('\·:l&.l·Rt"ll\! 
Rt'th). :--:~·\·:.l('b b:',)-·o014 
l.-[l~) ":8+(,031 

Richard Zepp informed me of the Greenpeace memorandum regarding our 
presentation at the Dioxin '87 meetings in Las Vegas. I'm enclosing the slides 
of that presentation, an abstract, and also a reprint of the dioxin ehemistry 
article that came out of the ACS symposium. I am in the process of writing up 
the OCDD to TCDD work for the Chemosphere symposium publicaton and will send you 
a prepublication copy when it is completed. 

Sincerely, 

G~~ 
Glennf6. Miller, 
Associate Professor 

In!;" '5oh.~,[ '.1 \k'Ii<.,~,,· lfl,j.ho: C"lItu "I' '\lrl\\'.liul~. "Inth )O"ml~ .p.1ll111f lh~ Ikp,wmc.'nt .. i S""h,-m.,,1'< ~l~ E'I,,~J OppUfI11n'f)/ Mfirm~(I"" ,\, 1~~I .. ",ployrrs~nJ J" n"l ,1,,,rimU'l.l't' un Ih~ 1>..", uf t;I.~ tr;III'"'' 
"'~J( '\(". "" .. n.lUUI1:al 'lro~tn ~<:t~t:ln ff~lu5 <>I h~ndi,ap in ,hee CdLk~lluft~1 pw.tr~m,.lr.lm ... f If ... .l,,,""N wl,"h Ih~,· "P'N.l'<'. 
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Photolysis of Octachlorodibenzo-p-dioxin on Soils: Production of 

2,3,7,8-TCDD 

-, Glenn C. Miller snd Vincent R. Hebert 
Department of Biochemistry 

UniverSity of Nevada, Reno, Nevada 89557 

Michael J. Miille and Robert Mitzel 
Enseco-Cal Lab 

2533 Industrial Blvd. 
Sacramento, California 95691 

Richard G. Zepp 
Environmental Research Laboratory 

U,S. Environmental Protection Agency 
Athens, Georgia 30615 

Octachlorodibenzo-p-dioxin (OCOD) is a contaminant of the 
widaly used wood preservative pentachlorophenol (PCP). PCP and 
OCDO contamination bf aoils have occurre~ in many areas where PCP 
has been uaed, particularly at lumber mill sites. In aolution, 
OCOO abaorbs sunlight and ~ndergoes photolysla to lower chlori
nated products. Conflicting results have been published on 
whether this dechlorination occurs predominantly at the 2,3,7,8 
or on the 1,4,6,9 positions. Dechlorination occurring predomi
nantly at the 1,4,6,9 poaitions will result in formation of the 
highly toxic tetra-, pen'ta- and hexa-chlorinated dibenzo-p
dioxina. 

This research was designed to determine the degree'to which 
the toxic 2,3,7,8-chlorinated congeners were formed on irradia
tion of OCOD on soils In relation to the total amount of the var
ious tetra-, penta and hexa-chlorinated congeners produced. 

Laboratory irradiations were performed on two sendy loam 
aoila fortified at 10ppm acoo. The first wa8 a northeastern 
Montana 8011 (2.2% organic matter) and the second was a River
side, California aoil (0.49% organic matter). Each Boil was 
evenly spread in petri dishes at O.25mm thickness and irradiated 
under a light bank constructed of 16 lIeat1nghouse,'FS40 sunlamps. 
These lamps were'arranged to provide an even light field while 
maint'alning constant temperatura at 30 C. Trea~'ment and dark 
controls were exposed for 0, 5, 10, and 20 day intervalS. Sam
ples we~e extracted with 20% methanol in hexane. _ The extracted 
PCDD iaomers were quantitated by high resolutiQn gas chromato
graphy low resolution mass spectroscopy using a 60m D8-5 fused 
silica capillary column. Qualitative ,and quantitative confirma
tion of the tetra- through hexa-chlorinated isomers was obtained 
by separation on e 60m x 0.25mm fused silica SP-2331 column with 
mass spectrometric quantitation. . 
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( In all of the experiments, 30-40% loss of oeoo was appsrent 
after five days of irradiation. No significant additional loss 
was obs'erved at the 10 or 20 day exposures, which suggest that 
the remaining oeoo was protected from ph~tolysi8. This also 
indicates that volatilization was minimal from the 0.25 mm deep 
soils. The concentrations of the lower chlorinated congeners, 
however, increased slightly from 5 to 2Q days exposure. On day 
20 the_concentrstions of oeoo and the lower chlorinated products 
are presented below for the Montana soil. These are average of 
four samples. The results for the Riverside soil are similar. 
Also present are the results of irradiation of a 26,000 ng/ml~h 
solution of OCDD under the same lamp bank for a four hour period. 

Mo n tana soil 
20-day exposure 

(average of 4 samples) 
(ng/gm) 

te tra (to tal) 
2,3,7,8 

penta (total) 
1,2,3,7,8 

hexa (to tal) 
2,3,7,8 substi. 

hep ta( to tal) 
1,2,3,4,6,7,8 

octa 

1.48 
0.76 

19.4 
5.0 

71.3 
18.5 

261 
111 

6975 

Toluene solution 
4 hour irradiation 

(ng/ml)-

ND 
NO 

9.3 
NO 

18. 1 
NO 

7560 
163 

14400 

These results support two general observations. First, 
photolysis is slow on the sol1s, and dechlorination at the 
1,4,6,9 pOSitions is preferred over that at the 2,3,7,8 posi
tions. This is particularly evident for the tetra- and penta
chlorinated congeners. Approximately half of the total amount of 
tetrs isomers is 2,3,7,8-TCDD. This is a aubstantia1 enhance
ment, since 22 separate TeDD isomers exist. Of the heptachlorin
ated isomers, no enhanced concentration of the 2,3,7,8 chlorin-
sted isomers was observed.- Second, the photochemistry on soils 
was observed to be significantly dIfferent than in solution. 
Very little of the 2,3,7,8-chlorinated congeners ~ss evident, and 
even for the heptachlorinated congener, less than 3% wss substi-
tuted at the 2,3,7,8 positious. I 
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• • 
considerations of Photolysis on Soil Surfaces 

• 

soils are a complicated, non-homgeneous matrix 

first order rates are not observed 

surface heating can exceed 50 C 

transport to the exposed surface may control 
photolysis rates 

direct and indirect processes may be involved 
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Photolysis of Octachloro-dibenzo-p-dioxin on 
Montana Soil 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
MONTANA SOIL UNDER FS40 LAMPS 

Dioxin 

octa 

hepta total 
(1234678) 

hexa total 
(123478) 
(123678) . 
(123789) 

penta total 
(12378) 

tetra total 
(2378) 

o 

10500 ng/gm 

34 
14 

«0.12) 

«0.13) 

«0.OB7) 

*average of duplicate samples 

Days of Exposure 

5 

6550 ng/gm 

190 
B1 

33 
2.2 ......... 
2.7 .......... B.3 
3.4 

4.3 
1.5 

0.55 
«0.34) 

10 

7250 ng/gm 

220 
97 

45 
4.3 ......... 
3.B 13 
5.0"--

10.1 
2.1 

0.64 
0.39 

I 
r , 

/ 

I 

20* 

6940 ng/gm 

253 
109 

75 
6.1 ......... 
6.1..--19 
7.0 

19 
5.2 

1.5 
0.86 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
MONTANA SOIL UNDER FS40 LAMPS WITH 0.1% ETHYL OLEATE 

Days of Exposure 

Dioxin 0* 5 10 20* 

octa 9845ng/gm 6800 ng/gm 4750 ng/gm 7000 ng/gm 

hepta total 36 214 193 269 
(1234678) 15 90 86 115 

hexa total «0.12) 36 52 67 
(123478) 3.0 ........ 5.4, 6.7, 
(123678) 2.6 ........ 9.1 5.4,........15 5.5 ......... 19 
(123789) 3.5 3;7 6.7 

penta total «0.l.3) 7.0 11 l.9 
(12378 ) 2.1 2.0 4.9 

tetra total «0.087) 0.57 «0.35) 1.5 
(2378) 0.34 0.66 

* average of duplicate samples 

/ 

I 
'. 
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Dioxin 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
TAHUNGA SOIL UNDER FS40 LAMPS 

Days of Exposure 

0 5 10 20* 

octa 9580 ng/gm 5510 ng/gm 5750 ng/gl1\ 5570 ng/gl1\ 

hepta total 36 293 304 318 
(1234678) 14 132 . 140 146 

hexa total «0.24) 58 67 75 
(123678+123478) 11 -;::: 18 13 ?21 15.2- 24 
(123789) 7.1 7.9 . 8.7 -

penta total «0.32) 14.8 12.0 15.6 
(12378) 4.4 3.4 4.6 

tetra total «0.042) 1.5 1.5 2.0 
(2378) 0.94 1.1 1.2 

*average of duplicate samples 

/ 

/ , 

I , 
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PHOTODECHLORI~ATION OF OCTACHLORODIBENZO-p-DIOXIN ON TAJUNGA SOIL 
CONTAINING 0.1% ETHYL OLEATE UNDER FS40 LAMPS 

Days of Exposure 

Dioxin 0 5 10 20* 

octa 9365 ng/gm 6260 ng/gm 6920 ng/gm 6080 ng/gm 

hepta total 42 305 233 340 
(1234678) ·17 96 102 116 

hexa total «0.27) 50 49 53 
(123478) 2.7 ........ 3.5 ........ 3.9 ........ 
(123678) 2.2 ...... 8.7 3.7 ...... 11 3.6 ...... 12 
(123789) 3.8 3.7 4.8 

penta total «0.43) 6.6 7.7 7.9 
(12378) 0.88 2.4 1.9 

tetra total «0.050) 0.60 0.70 0.63 
(2378) 0.25 0.39 0.41 

*average of duplicate samples 
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J 
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, 
i , 



. ; . ~" 

-' . • • 

PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN 
IN ISOOCTANE UNDER FS40 LAMPS 

Hours of Exposure 

Dioxin 0 4 12 

oct a 25900 ng/mL 14400 ng/mL 3500 ng/mL 

hepta total 30 7560 6360 
(1234678) 8.3 163 110 

hex a total «0.47) 18 2130 
(123678) 1.6 

penta total «0.28) 9.3 24 

tetra total «O.ll) «1. 9) «3.4) 

/ 

I 
! 
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hv 
A 7-'B > other products 

The fraction of A that is converted to B is : 

f = 
kA [A] 

kB [B] 

when kA and kB are first order rate constants 
for 1055 of A and B, and 

[AI and [B] are concentrations when [B] is 
maximized 
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FS40 Sun Lamp Photodegradat i on of 2, 3, 7, 8-TeOD '.' '1:'. 

....... 
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o ..... 
+' o 

and 2,3, 7-TriCOO in Iso-octane' 
1000r-[ --------------, 
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• • 
CONCLUSIONS 

• 

• 

the mean photolysis depth ·of OCOO in soils iE 0.1-0.3 rom 

on soils, photoreduction of OCOO to 2,3,7,8-TCOO is 
observed, and 2,3,7,8-TCOO' is a major tetra chlorinated 
isomer observed 

in solution, photoreduction of OCOO to 2,3,7,8-TCOO is 
not observed 

in solution, photodechlorination of 2,3,7,8-TCOO accounts 
for approximately 6% of the overall photolysis 

1 
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ATIACHHENT 1 

California Regional Water Quality Control Board 
North Coast Region 

ORDER 1«>. 86-3 
10 1«>. 1B85030Rt£N 

WASTE DISCHARGE REQUIREtlENTS 

For 

GEORGIA-PACIFIC ~TION 
FORT BRAGG SOIL AllEMDt£NT 

Itendoc I no CoI.Ilty 

- ) 

The CalIfornIa Regional Water QualIty control Board. North Coast RegIon 
(hereInafter Board) fInds' that: 

I. GeorgIa-PacIfic Corporation (hereInafter dISCharger) ~Itted a 
Report of Weste Discharge dated OeciOlllbe .. 19. 1985. 

2. The Report of Weste Discharge descrIbes use of I«XKMste ash. a 
nonhazardous decotrf>osable waste. as a soil _d It usIng 
applicable Best llanagement PractIces pursuant to SectIon 2511 (f) 
of TItle 23. Chapter 3. Slbch8pter 15 of the CalifOrnia 

. Aanlnlstratlve Code. The I«XKMste Is generated by tbe power 
plant operated at the Georgla-Peclflc _111. The soli ! IChent 
site Is located In little Vaney "Ithln Sections 14. 22. 23. 24. 
and 26 of Tl9N. RI7W. 1108&" on 330 acres of pasture lend along 
Little Valley Creek. There ,,111 be occasional stockpiling of ash 
durIng Incl~t weather on an addItIonal eIght acre percel In 
Section 14. Tl9N. RI7W 11)8&" adjacent to the South Fork of Ten 
"I Ie Creek. Drainage controls end ~_It practices for 
Incorporating the ash Into the soil are designed to prever,t a 
discharge of ash to surface str_. 

3. Soils In the area of the soil "IIeIKhent application are 
prelllalnarUy classifIed as Shlngll!8l1l1 end Gibney, "Ith~ .. 20 
percent Inclusions. Soil analyses have been conducted at tbe site 
on cation exchange capacity, base saturatIon. pH end other 
nutrient analyses • 

.c. The Board adopted the North Coastal Basin water Quality Control 
Plan on Harch 20. 1975. The basin plan contaIns a prohIbItion 
against new vaste discharges to all coastal streams end natural 
dralnageways that flow directly to the ocean. 

5. The beneficial uses of LIttle Valley Creek. Pudding Creek, end Ten 
"lie Creek Include: 

a. InUI'IIclpal and domestic water supply 
b. agrIcultural vater supply 
c. potential Industrial service water supply 
d. potential Industrial process water supply 
e. groundltater recharge 
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f. Nater contact recreat I on 
g. IIOIl-contact water recreation 
h. wana freshwater habitat 
I. ·cold freshwater habitat 
J. wildlife habitat 
k. fish migration 
1. fish spawning 

6. The County of Hendoclno has zoned this area as tilltler production 
and doe, not require a penalt for a use of the land consistent 
with this zoning. The Board has detenalned that COMPlIance with 
this Order will .Itlgate any potential adverse water quality 
I~ct. 

7. The Board has notlf'led the dIscharger and Interested agencies and 
persons of Its' Intent to prescrIbe waste discharge requirements 
for the proposed discharge and hes provided them with an 
opportunity for a public meeting and an opportunity to submit 
their written vIews and recommendations. 

8. The Board. In a public meetIng. heard and consIdered all connents 
pertaining to the dIscharge. 

THEREFORE. IT IS HEREBY ORDERED, that In order to meet the provIsIons 
contalrled In Division 7 of the California Water Code and regulations 
adopted thereunder, the discharger shall comply with the following: 

A. PROHIBITIONS: 

1. There shall be no dl scharge of' ash to surFace streanlS at any t ItIIe. 

B. SPECIFICATIONS: 

1. There shall be nO runof'f' of' ash to land which Is not controlled by 
the discharger. 

, 
2. The soil amenctnent usage of' ash shall not cause a pollution or 

nuisance as def'lned In Section 13050 of the callf'ornla Water Code. 

3. No ash materials shall be deposIted outside of the sol I, _nciDent 
areas shown on Attachment nAn. 

... The so 11 amendment area she 11 be protected from any washout or 
erosion of' ash or covering IIIIIterlals lind front Inundation which 
could occur. liS a result of' floods having a predIcted frequency of . 
once In 100 years. 

5. Annually, prIor to the antIcIpated raInfall perIod, a cover crop 
shall be established ,In the soil amenctnent arell to prevent erosion 
of the site. 

· , 
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6. Ourfng the raIny seeson, only the actIve area of ash plac_t 
she I I be I eft e)(pOSed to ra I nfall • The act rve aree shell not be 
excessIvely large for IncorporatIon OPeratIons end vegetatIon 
establf~t. 

c. PROVISIONS' 

I. The dIscharger shell IIIIlnteln a copy of thIs Order so as to be 
available at all tImes to sIte OPeratIng personnel. 

Z. Thedlscherger shell conply wIth the ContIngency PlannIng end 
NotIfIcatIon RequIrements Order No. 7"-151 end the Honltorlng end 
ReportIng ProgrOll No. 86-3 end the General ProvIsions for 
Honltorlng end ReportIng, and any modifIcations to these docuIIIents 
as specIfied by the ExecutIve Officer. SUch docllllents are 
attached to this Order end Incorporated hereIn. MonItorIng and 
ReportIng Program No. 86-3 shall be reviewed by staff at least 
annually and modlffed If approprIate, to ensure conplfance wIth 
Section 13Z67(b) of the State water COde. 

3. In the event of any change In control or eMlershlp of land used 
for soIl amendment PUrPOSes presently owned or controlled by the 
discharger, the discharger shall notIfy the succeedIng owner or 
operator of the exIstence of thIs Order by letter, a copy of whIch 
shall be forwarded to this Board • 

.t. The discharger shall subnllt to the Board by January 31 of each 
year an annual s~ry report presentIng data ff'Olll the previous 
year on total ....aunt of ash applied. rlUltler of acres receIvIng 
ash •. pertInent soli end ash analyses, and estllllllted pasture Ianel 
yIeld. 

5. The discharger shell file wIth the Board a Report of lleste 
DIscharge at least 120 days before IIIIklng any ... terlal d\ange or 
proposed change In the character, locatIon or YOlune of the soil 
amendment use of ash waste. 

6. Aftar notice and opportunIty for allM!etlng, this Order IIIIlY be 
terminated or modified for cause, Including, but not l!rllted tot 

a. vIolatIon of any term or condition contaIned In thIs 
Order, 

b. obtaInIng this Order by mIsrepresentatIon, or fellure to 
disclose fully all relevant factsl 

c. a chenge In any condition that requIres eIther a tElll¥'Orary 
or perlllllnent reduction or eliminatIon of the authorIzed 
discharge. 

1. The requirements prescrIbed hereIn do not authorIze the COIInlsslon 
of any act causing Injury to the property of another, nor protect 
the dIscharger from his liabilIties under federal, State, or local 
laws, nor guarantee the dIscharger a capacity rIght In the 
receiving waters •. 
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8. The discharger shall peT'lllt the RegIonal Boardz 

a. entry upon pr_lses In whIch the ash waste Is stored or used 
In whIch any requIred records are kept, 

b. access to COPY any records requl red to be kept uncIer terms 
and condIt Ions of th I s Order, 

c. I nspect I on of 1lIOII I tor I ng equ I paent or recordS! and 
d. ~llng of any dIscharge. 

9. In the event the dIscharger Is unable to COIIIPly wIth any of the 
condItions of this Order due toz 

a. breakdown of soli IIIlII!fldRent app If cat Ion equl ~I 
b. accidents caused by huMn error or negligence, or 
c. other causes such as acts of natu~e; 

the discharger shall notIfy the Executive Officer by telephone as 
soon as he or his agents have know I edge of the Incident end 
confirm thIs notification In writing within two weeks of the 
telephone notification. The written notIfIcatIon sha1J Include 
pertfnent fnfol'1lllltfon explafnlng reasons for thenollcOIIPI fanee and 
shall IndIcate what steps were taken to correct the probl .. and 
the dates thereof. and what steps are beIng taken to prevent the 
probll!lll frOll recurrIng. 

10. thIs Order exPIres on January 30. 1990. and the dIscharger IllUSt 
file a Report of waste Dtscharge In accordance wIth Title 23. 
CalIfornIa Adllnlstratlve Code. not later than October 30. 1989. 

Cert I flcat Ion 

I. Ben,Janlln D. Kor. ExecutIve OffIcer. do 
hereby certIfy that the foregoIng Is a full. 
true. and correct copy of an Order adopted 
by the California RegIonal Water QualIty 
Control Board. North Coast RegIon. on 
January 30, 1986. 

ORIGINAL SIGNED Er{ 

Benjantln D. Kor 
ExecutIve Officer 
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California Regional water Que I Ity Control Board 
North Coast Region 

ItOHITOR IN(; NfJ REPORTlI«i PROGRAK NO. 86-3 

fOR 

GEORGIA-PACIFIC CQRF()RATION 
fORT WOO SOIL Al£NOi£NT 

Itendoclno County 

!!on I tor Ina 

The discharger shall record the approxl-.,te volUlie of ash deposited at the 
site each IIOnth, the approxImate IlI.IIIber of treated acres, and the 
approx I mate taros of ash stoekp" ed I n area -"". 

storl!!!!§ter Runoff I!onltorlna 

Grab ~les shall be taken periodically ~ strealllS are flowing from the 
paints shown on the attached map. ~les shall be analyZed as follows: 

Constituent 

pH 
COO 

Units 

pH I6Ilts 
algI I 

frequency 

weekly 
November. January. 
ltarch 

Weekly ralnfa" totals shal I also be rec:crdad and repartad. 

SoIls receIving ash sha'i be analyZed every October for ac, percent base 
saturation, and pH at a depth of 0-1- and 11-12-. An annual repart shall 
be prepared each January 1 sUll1ll!rlzing the water and sol I analyses, IIIIIOUnt 
of ash applied, the approximate IlI.IIIber of acres receiving ash, and 
evidence of Increased pasture land yield. 

Reporting 

!!onltorlng reparts shall be submItted monthly to the Board by the 
fifteenth of the month. Copies of sIgned laboratory sheets shall be 
submitted with any monthly summary report. 

~w.t: SIClIIEO ltl 
Ordered by _-=-,Q~-"':--~=--~ __ 

BenjamIn D. Kor 
Executive OffIcer 

January 30, 1986 
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DEPARTMENT OF HEALTH SERVICES ATTACHMENT 2 
l1A11~ , Sf_£fr 
SACR",lr.l\fNTO. CA 9Ul4. 

(~(916) 324-1826 

Hr. Carl Johnson 
AI bert's Best 
P.O. Box 110) 
Fort Bragg, CA 95437 

Dear Mr. Johnson: 

APR 2 1 19B3 

This is in response· to your Jetter of December 6, 1982 and the subsequent 
February 18, 1983 laboratory report provided by Georgia-Pacific CorRoration. 

You request, based upon the information provided, that the ash to be pro
duced by the burning of wood by-products at the G~orgia-Pacific Fort Bragg 
Mill be classified as nonhazardous waste. We have reviewed your request 
and the information provided by Georgia-Pacific and its conformance to the 
provisions outlined in our policy letter of November 2, 1982 for obtaining 
a nonhazardous classification for biomass ash. 

Based on the information provided, we feel your project has met the criteria 
as outlined. Pursuant to the provisions of Title 22, Section 66305{b) of 
the California Administrative Co~e, the fly ash, bottom ash and flue gas 
emission control residue generated by the burning of woo~ by-products at. the 
Georgia-Pacific Fort Bragg Mill is hereby classified as nonhazardous. 

This classification is contingent upon the facility providing adequate oper
ating measu~es to prevent hazardous wastes from entering the combustion pro
cess. We will request that the State Solid Waste Management Soard include 
such a provision in the facility permit issued pursuant to Government Code 
Section 66796.30 et seq. 

Please be aware that while this classification exempts the waste ash from the 
hazardous waste regulations of the Department, the requirements pf the Re
gional Water Qual ity Control Board and other agencies must be complied with. 

cc: See attached list. 

Sincerery, 

Richard P. Wilcoxon 
Acting Deputy Director 
Toxic Substances Control Division 
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St&te of California ATTACHMENT 3 

Memora ndu m 

To : Craig Johnson 
Assistant Executive Officer 
North Coast Regional Board 

~ 
Harold J. Singer, Chief 
land Disposal Branch 
Division of Water Quality 

r;", "~.' 

oatet 
':! .... , .. 

:2 ... " ....... 

From : STATE WATER RESOURCES CONTROL BOARD 

Subject: CLIISSIFlCATICN OF FLY ASH FOCM GEDR;IA PlICIFIC CORPQRATICN, 
FORT BRl\G;, CALIFORNIA 

Your memorandum of November 2, 1987 concerning disposal of fly ash generated by 
the Georgia-Pacific Corporation power plant at Fort Bragg requested assistance 
in assessing the concentrations of tetrachlorodibenzofuran (TCDF) recently 
reported in the fly ash and the potential risk to water quality posed by this 
substance. Your memorandum was referred to Dr. Frank Palmer of the 
Investigations Branch and to Bud Eagle, Program Manager for SUbchapter 15. I 
have attached Dr. Palmer's comments which indicate that the highest exposure 
and risks from TCDF may be related to bioaccumulation and food chain exposure 
and that TCDFs would be considered nondegradable when compared to typical 
organic material. This information raises a question as to whether the fly ash 
represents a threat to water quality and, consequently, whether it should be 
classified as nonhazardous. 

Subsection 2511(f) of SUbchapter 15 provides that if certain conditions are 
satisfied, decomposable nonhazardous waste may be used as a soil amendment. 
However, it now appears that if this fly ash is added to soil it could result 
in toxic conditions in plants and animals as the result of bioaccumulation. 
OUr opinion is that this waste does not meet the "decomposable" criterion 
required for an exemption under Subsection 2511 (f) considering that TCDF is 
essentially a nondecomposable and possibly toxic constituent of the waste which 
may concentrate in the soil when decomposable constituents of the fly ash 
infiltrate into lower layers. 

If you or your staff have questions or wish to discuss this matter further, 
please contact Bud Eagle at ATSS 492-0205. 

Attachment 
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• • rgla' CI IC ra Ion Fort Bragg, Califo 31i'uALITY Geo . Pa 'f' Corpo t· . 9oWesiRedwoo.dlWil ~". 
Telephone (707) RilL BOARD 

November 18, 1987 

Ms. Susan Warner 
California Regional water 

Quality Control Board 
1140 Guerneville Road 
Santa Rosa, CA 95403 

Dear Ms. Warner: 

REGIO~! I . 

~9'87 
Q~OJ~C_ 

Just a note of clarification on the Little Valley stockpile 
area map. There is no formal drainage ditch between the 
stockpile and the stream, but this entire area has .been 
ripped, effectively ditching the area several times over. 
You may remember the broken character of the ground when 
we reviewed the area. 

Also, we had some difficulties with Anatec's handling of 
our Truck Wash Pond account (notably that they w~re very 
late). I anticipate submitting results to you by the end 
of this week. 

Sincerely, 

?~.~ 
Steven Petrin, Director 
Environmental Health & Safety 
California Wood Products 

SP:db 

ce: D. Jaeobszoon 
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UNIVERSITY OF NEVADA-RENO 

Nov. 10, 1981 

Dr. Cate Jenkins 
MIJ-iffi562B 
Office of Solid Waste Emergency Response 
U.S. Environmental Protection Agency 
401 M. St.. S.W. 
Washington D.C. 20460 

Dear cat.e, 

De'(X!nmO;"IH 1)( BTtKhcmi:.n'~ 
tlliot'f5in .;t :\(,o;.\da·Rt'utJ 
Rcnt) .. ";·\'ad:J. is!)n-~Unl-l: 
I. -!I:) ":'"~.ht\> 1 

Richard Zepp informed me of the Greenpeace memorandum regarding our 
presentation at the Dioxin • 87 meetings in Las Vegas. 1'm enclosing the slide .. 
of that presentation, an abstract, and also a reprint of the dioxin chemistry 
article that came out of the ACS symposium. I am in the process of writing up 
the OCDD to TCDD work for the Chemospnere symposium publicaton and will send you 
a prepublication copy when it is completed. 

Sincere ty. 

G~~ 
Glenn~ Miller, 
AsSOciate Professor 

Th~ ').1\., .. 1 "It 'l«li."..,. .. uJ .~c .. l!o:«'>l- Aj!tnllfiure ",h ... 1'l "''',\1} 'P''''''. rh~ txl""mdU "j e""hI.'m,q.,.. Jfr EttllJl OJl?,wm'lf! , .. mtm~"'Il' ,,\, '''''\ t'mpl~NS~IIJ J ..... ,r,rs"rimnaw.JtI Ih~ 1>.0)1''';( 4<~ I.ilt'"'' 
,,11>1 'U :4('" Il.a.""".t OI';ltll ¥"tt'!';I" 91;>1<'" "1 hmdKtp in cnC'~m..~!luml /)tfJ):r.ffi' Of ~n • .,:. ,ht .ltll"'Ht1 ....... h !1lV!' "pd"'''_ 
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Photolysis of Octachlorodibenzo-p-dioxin on Soils: Production of 

2,3,7,8-TCOO 

-" Glenn C. Hille~ and Vincent R. Hebert 
Department of Biochemistry 

University of Nevada, Reno, Nevada 89557 

Michael J. Ml111e and Robert Mitzel 
Enseco-Cal Lab 

2533 Industrial Blvd. 
Sacramento, California 95691 

Richard G. Zepp 
Environmental Research Laboratory 

U.S. Environmental Protection Agency 
Athens, Georgia 30615 

actachlorodiben8o~p~dloxln (OCDD) is a contaminant of the 
widaly used wood preservative pentachlorophenol (PCP). PCP and 
OCDO contamination ~f soils have occurred in many a~eas where PCP 
has tieen uaed, particularly at lumber mill sitel. In solution, 
OCDD absorbs sunlight and ~ndergoes photolysis to lower chlori
nsted products. Conflicting results have been published on 
Whether this dechlorination occurs predominantly at the 2,3,7,8 
or on the 1,4,6,9 positiona, Dechlorination occurring predomi~ 
nantly at the 1,4,6,9 positions will result in formation of the 
highly toxic tetra-, penta- and hexa-chlorinated dibenzo-p~ 
d ioxina. 

This research was designed to determine the degree"to which 
the toxic 2,3,1,8-chlorinated congeners were formed on irradia
tion of OCDD on soila in relation to the totel amount of the var
ious tetra-. penta and hexa~chlorinated congeners produced. 

Laboratory Irradiationa Were performed on two sandy loam 
soila fortified at IOppm aCDD. The firat was a northeastern 
Hontana aol1 (2.2% organic matter) and the second was a River
side, California 80il (0.49% organic matter). Each soil was 
evenly spread in petri dishes at O.2Smm thickness and Irradiated 
under a light bank constructed of 16 Weatingbous~"FS40 sunlamps. 
These lamps were"arranged to provide an eVen ligbt field while 
maint"aining constant temperature at 30 C. Trea¥ment and dark 
controls were exposed for 0, 5, 10, and 20 day intervals. Sam
ples were extracted with 20% methanol in hexane. _ The extracted 
PCOD isomera were quantitated by high resolutiQn gas chromato
graphy low resolution masa spectroscopy uaing a 60m DB-5 fUBed 
ailtca capillary column. Quelitative and quantitative confirma
tion of the tetra- through hexa-chlorinated isomera was obtained 
by separation on a 60m x 0.25mm fused Silica SP-2331 column with 
maS8 spectrometric quantitation. 
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In all of the experiments, 30-40% loss of aCDD wae apparent 
after five days of irradiation. No signifieant additional loss 
Was observed at the 10 or 20 day exposurea, which suggest that 
the remaining OeDD was protected from ph~to1Y8is. This also 
indicates that volatilization was minimal from the 0.25 mm deep 
soils. The eoneentrations of the lower chlorinated congeners, 
however, increased slightly from 5 to 2Q days exposure. On day 
20 the.~oncentrations of DeDD and the lower cblorinatedproducts 
are presented below for the Hontana Boil. These are average of 
four samples. The results fortbe Riverside soil are similar. 
Also present are the results of irradiation of a 26,000 ng/m1~h 
solution of DCDD under the 8sme lamp bank for a four bour period. 

Man tana soil 
lO-day exposure 

(average of 4 samples) 
(ng/gm) 

tetra (total) 
2,3,7,8 

penta (total) 
1,2,3,7,8 

bexa ( to tal) 
2,3,7,8 substi. 

hepta( total) 
1,2,3,4,6,7,8 

octa 

1.48 
0.76 

19.4 
5.0 

71.3 
18.5 

261 
111 

6975 

Toluene solution 
4 hour irradiation 

(ng/ml )" 

NO 
ND 

9.3 
NO 

18. 1 
NO 

7560 
163 

14400 

These results support two general observations. First, 
photolysls 18 slow on the soils, and deehlorination at the 
1,4,6,9 positions is preferred over that at the 2,3,7,8 posl
tlons. This is partieular1y evident for the tetra- and penta
eh10rinated eongeners. Approximately half of the total amount of 
tetra isomers 1s 2,3,7,8-TCDD. This is a substantial enhance
ment, sinee 22 separate TeDD isomers exist. Of the heptaehlor!n
ated isomers, no enhaneed concentration of the 2,3,7,8 chlorin-" 
ated isomers was observed'- Seeond, the photochemistry on soils 
was observed to be signifieant1y different than in solution. 
Very little of the 2,3,7,8-chlorinated congeners ~as evident, and 
even for the heptachlorinated congener, less than 3~ was Bubsti-
tuted at the 2,3,7,8 positions. / 
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Slides from 

·Photolysis of Octachlorodibenzo-p-dioxln on Soils: 
Production of 2,3,7,8-TCDD" 

Glenn C. Hiller and Vincent R. Hebert 
Department of Biochemistry 

University of Nevada, Reno, NV 

Michael J. Miille and Robert Mitzel 
Enseco-Cal Lab' 

2533 Industrial Blvd. 
Sacremen to, CA 

Ricl\ard G. Zepp 
Environmental Research Laboratory 

U.S. Environmental Protection Agency 
Athens, GA 

Presented at Dioxin '87 Conference in Las Vegas, NV 
October 1987 
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Considera~ions of Photolysis on Soil Surfaces 

'. soils are a complicated, non-homgeneous matrix 

first order rates are not observed 

• 

• 

surface heating can exceed 50 C 

transport to the exposed surface may control 
photolysis rates 

direct and indirect processes may be involved 

1 ; 
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IDEAL PHOTODEGRADATION RATES WHEN PHOTOLYSIS 
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KRACAWS SOIL 
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Photolysis of Octachloro-dibenzo-p-dioxin on 
Montana Soil 

lOOt- B_ 

~, -I _B 
80 1-

I e-

60. 2.2% organic matter 
• .25mm depth 

I . 50% sand 
• . SOu depth 40 28% silt 

. I 22% cloy 
a..·---,2 ", , 

O~, __ ~ __________ ~ ____ ~ ____ ~ ____ ~ 
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sunlamp irradiation (days) 
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Photolysis of Octachlorodibenzo-p-dioxin on 
Tajunga Soil 

100 I 
80 • • ------.- -I 

• 

'" ! 60t 
".~ 0.49% organic matter 

40 81% sand • 0.31mm depth 
14% silt • o. 62mm depth , I 

... --- . 
,20 . '. , 4% clay . 

O~ ______________ ~ ____ ~ ____ ~ ____ ~ 
o 4 8 12 16 

sunlamp irradiation (days) 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
MONTANA SOIL UNDER FS40 LAMPS 

Dioxin 

oct a 

hepta total 
(1234678) 

hexa total 
(123478) 
(123678) . 
(123789) 

penta total 
(12378) 

tetra total 
(2378) 

o 

10500 ng/gm 

34 
14 

«0.12) 

«0.13) 

«0.087) 

*average of duplicate samples 

Days of Exposure 

5 

6550 ng/gm 

190 
81 

33 
2.2 ........ 
2.7 ......... 8.3 
3.4 

4.3 
1.5 

0.55 
«0.34) 

10 

7250 ng/gm 

220 
97 

45 
4.3 .......... 
3.8 13 
5.0-' 

10.1 
2.1 

0.64 
0.39 

J 
f , 

;' 

/ 

20* 

6940 ng/gm 

253 
109 

75 
6.1 .......... 
6.1-,19 
7.0 

19 
5.2 

1.5 
0.86 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
MONTANA SOIL UNDER FS40 LAMPS WITH O.~% ETHYL OLEATE 

Days of Exposare 

Dioxin 0* 5 ~O 20* 

octa 9845ng/gm 6800 ng/gm 4750 ng/gm 7000 ng/gm 

hepta total 36 214 193 269 
(1234678) 15 90 86 ~15 

hexa total «0.12) 36 52 67 
(123478) 3.0 ......... 5.4, 6.7, 
(123678) 2.6 ....... 9.1 5.4/15 5.5 /~9 
(123789) 3.5 3;7 6.7 

penta total «0.13) 7.0 11 19 
(12378) 2.1 2.0 4.9 

tetra total «0.087) 0.57 «0.35) 1.5 
(2378 ) 0.34 0.66 

* average of duplicate samples 

, 
/ 

I 
". 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON 
TAHUNGA SOIL UNDER FS40 LAMPS 

Dioxin 0 

octa 9580 ng/gm 

hepta total 36 
(1234678) 14 

hexa total «0.24) 
(123678+123478) 
(123789) 

penta total «0.32) 
(12378) 

tetra total «0.042) 
(2378) 

*average of duplicate samples 

Days of Exposure 

5 

5510 ng/gm 

293 
132 . 

58 
11 -;:: 18 
7.1 

14.8 
4.4 

1.5 
0.94 

10 

5750 ng/gm 

304 
140 

67 
13 -;;21 
7.9 . 

12.0 
3.4 

1.5 
1.1 

I 
I , 

/ 

/ 

20* 

5570 ng/gm 

318 
146 

75 
15.2- 24 
8.7-

15.6 
4.6 

2.0 
1.2 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN ON TAJUNGA SOIL 
CONTAINING 0.1% ETHYL OLEATE UNDER FS40 LAMPS 

Days of Exposure 

Dioxin 

oct a 

hepta total 
(1234678) 

hexa total 
(123478) 
(123678) 
(123789) 

penta total 
(12378) 

tetra total 
(2378) 

o 

9365 ng/gm 

42 
·17 

«0.27) 

«0.43) 

«0.050) 

*average of dUplicate samples 

5 

6260 ng/gm 

305 
96 

50 
2.7 ....... 
2.2/8.7 
3.8 

6.6 
0.B8 

0.60 
0.25 

10 

6920 ng/gm 

233 
102 

49 

) 

i , 

3.5 ......... 
3.7 ....... 11 
3.7 

7.7 
2.4 

0.70 
0.39 

/ 
I 

I 

20* 

6080 ng/gm 

340 
116 

53 
3.9 ....... 
3.6 ....... 12 
4.8 

7.9 
1..9 

0.63 
0.41 
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PHOTO DECHLORINATION OF OCTACHLORODIBENZO-p-DIOXIN 
IN ISOOCTANE UNDER FS40 LAMPS 

Hours of Exposure. 

Dioxin 0 4 12 

octa 25900 ng/mL 14400 nq/mL· 3500 ng/mL 

hepta total 30 7560 6360 
(1234678) 8.3 163 110 

hexa total «0.47) 18 2130 
(123678) 1.6 

penta total «0.28) 9.3 24 

tetra total «O.H) «1. 9) «3.4) 

! 
/ 

I . 

i 
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A -----...:7~ B ----->'7 other products 

The fraction of A that is converted to B is : 

when 

f = 

kA ::~ ~SS:r~ff!r:~do~~e~n~ate 
[AI and [Bl are concentrations 

maximized 

constants 

when [Bl is 
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FS40 Sun Lamp Photodegradat i on, of 2, 3, 7, 8-TeDO '. ' 

--.0 
c.. 
c.. ......, 

c 
o ..... 
+' o 

and 2,3, 7-TriCOO in Iso-octane' 
1000...-[ --------------, 

gOOr .:: 
800 
700 
600 
500 

:. krCOD :; 0.15 

b 400 "', c ' , 
8 300 " , 
c ",.~ o . :..~ 

W :-20 ", . :::::=:: ~....... ~ . 
...... :::::::~, .~ 

lOO~kTriCDD:; 0.14 ~ .......... ,_ ....... _'-===_~~~~: 
O· 
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Irradiation (min) 
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FS40 Sun ,Lamp Photoformation of 2,3, 7-TriCOO from> '!', , 
, . 

Photodegradation of 2,3, 7,8-TCOO in Iso-octane 
35-

• 

30 

25 

20 

15 

• .•• PrQdictCId 2,3, 7-TriCOD Formation 
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• • 
CONCLUSIONS 

• 

the mean photolysis depth -of OCDD in soils ~s 0.1-0.3 rom 

on soils, photoreduction of OCDD to 2,3,7,S-TCDD is 
observed, and 2,3,7,8-TCDD is a major tetrachlorinated 
isomer observed 

in solution, photoreduction of ceDD to 2,3,7,8-TCDD is 
not observed 

in solution, photodechlorination of 2,3,7,B-TCDD accounts 
for approximately 6% of the overall photolysis 

1 
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ATIACHMEHT 1 

california RegIonal llater Quality Control Board 
North Coast Region 

ORDER NO. 86-3 
ID MO. 1B85030Rt£M 

WASTE DISCHARGE REQUIREt£NTS 

For 

GEORGIA-PACIFIC ~TIOM 
fORT BRAGG SOIL AltEMDttENT 

Itendoel no County 

The California Regional Vater Quality Control Board. North Coast RegIon 
(hereinafter Board) finds" that: 

I. Georgia-Pacific COrporation (hereinafter diSCharger) ~Itted a 
Report of llaste Discharge dated Dec ...... r 19. 1985. 

Z. The Report of llaste Discharge descrIbes use of woocIwaste ash, a 
nonhaZardous decoIIIposable waste. as a son ame"J; It; using 
applicable Best llanagement Practices pursuant to SectIon 2511 (f) 
of Title 23. Chapter 3, SUbchapter J5 of the Callftlrnla 

. AcRlnlstnrtlve COde. The IIOOdwaste Is generated by the power 
plant operated at the Georgla-Paclflc _III. The soil I ICInIent 
sIte Is located In little Valley w'th'n SectIons 14. 22. 23. 2 ... 
and 26 of Tl9N. RI1W. tI08&" on 330 acres of pesture land along 
LIttle Valley Creek. There 11111 be occasIonal stockpiling of ash 
during Incl~t wether on an addItional e'ght acre percel tn 
Section I", Tl9N. RI1W 1Il8&" adjacent to the South fork of Ten 
"l1e Creek. DraInage controls and _ge_lit practices for 
IncorporatIng the ash Into the soli are designed to PI event a 
discharge of ash to surface str_. 

3. Solls In the area of the soli _ndlellt; application are 
pre lIal narl"ly classIfIed as Shlngllllaill and Gibney. "'th~. 20 
percent InclusIons. Soil analyses have been conducted at the sIte 
on cetlon exchange capacity, base saturation, pH and other 
nutrient analyses. 

... The Board adopted the North Coestal BasIn Vater Quality COntrol 
Plan on Karch 20. 1975. The basIn plan contains a prohibitIon 
agaInst new waste dlschsrges to allcoestal streams and natural 
dralnageways thst flOll dIrectly to the ocean. 

S. The benefIcIal uses of little Valley Creek. PuddIng Creek, and Ten 
"fle Creek Include: 

a. IIIUIllclpel and domestIc water supply 
b. agrIcultural water supply 
c. potentIal Industrial servIce water supply 
d. potentIal IndustrIal process water supply 
e. groundwater rechsrge 

) 
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f. -.tel' contact recreation 
g. non-contact NateI' recreation 
h. Wllna fre~er habitat 
I. ·cold fres~ter habitat 
j. wi Idl Ife habitat 
k. fish ~Igratlon 
I. fish spawning 

6. The County of Hendoclno has zoned thIs area as tImber productIon 
and does not require a !)enllit for a use of the land consistent 
with this zoning. The Board has cletenalned that COIIPlIance with 
th I s order wll I .,t I gate any pOtent la I adverse water qua" ty 
I~ct. 

7. The Board has notified the discharger and Interested agencIes and 
persons of Its' Intent to prescrIbe waste discharge requirelllents 
for the prOpOSed discharge and has ProvIded them wIth an 
oPPOrtunIty for a publIc meetIng end an opportunIty to submit 
their written vIews and reCOldaendetions. 

8. The Board. In a public meeting. heard end considered all connents 
pertaInIng to the discharge. 

THEREfORE. IT IS HEREBY ORDERED. that In order to lReet the provIsions 
contaIned In DivisIon 7 of the california Mater Code end regulatIons 
adopted thereunder. the dIscharger shall comply wIth the followIng: 

A. PROHIBITIONS, 

I. There shall be no discharge of ash to surfece strearAS at any tlllle. 

B. SPECIFICATIONS, 

I. There shaH be no runoff of ash to lend whIch Is not controlled by 
the dIscharger. 

, 
2. The soli _ndment usage of ash shal1 not cause a pOllutIon or 

nuisance as defIned In sectIon 13050 of the calffomla water Code. 

3. No ash materials shall be depOsIted outside of the soil _ndaent 
areas shown on Attaclvnent "A". . 

... The soil _ndment area shall be protected fr~ any washout or 
erosIon of ash or coverIng t1ISterlals and frOlll InundatIon whIch 
could occur. as a res.ult of floods having a predicted frequency of 
once In 100 years. 

5. Annually. prior to the anticipated rainfall period. a cover crop 
shall be established .In the soil amendnent area to prevent erosIon 
of the site. 

• , 
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6. DurIng the raIny sesson. only the actIve area of ash pJacaMllt 
shall be left exposed to raInfall. The aetrve area shall not be 
excessIvely large for IncorporatIon oPeratIons end vegetatIon 
esUlbIIsn.nt. 

C. PROVISIONSI 

I. The dIscharger shall IIIIlntaln a copy of thIs Order so as to be 
available at all tImes to sIte operatIng personnel. 

2. The discharger shall ~ly wIth the Contingency Planning and 
NotifIcation Requirements Order No. 7"-151 and the IIonltorlng end 
ReportIng ProgrOl No. 86-3 and the General ProvIsIons for 
IIonltorlng end ReportIng. end any modIfIcatIons to these docuaents 
as specified by the ExecutIve Officer. SUch documents are 
attached to this Order end Incorporated hereIn. IIonltorlng and 
Reportfng Program No. 86-3 shall be revIewed by stsff at least 
aMUally and modIfied If appropriate. to ensure ~1tance with 
Section 13267(b) of the State water Code. 

3. In the event of any change In control or ownership of land used 
for soli amenanent purposes presently owned or controlled by the 
dIscharger. the dIscharger shall notfFy the succeeding owner or 
operator of the extstenceof thIs Order by letter. a COPY of whIch 
shall be forwarded to thIs Board. -

... The discharger shall s\bllt to the Boerd by JanUllry 31 of each 
year an annual SlJllllary report presentIng data frolll the previous 
year on total SIIOUOt of ash appl led. rlUllber of acres receIvIng 
ash. pertInent soil end ash analyses. and estimated pasture land 
yield. 

5. The dIscharger shal I fI Ie wIth the Boerd a Report of lIIaste 
Discharge at least 120 days before IIIIklng any I118terlal change or 
proposed change In the character. location or volume of the soil 
amenctnent use of ash waste. 

6. After notIce and opportunIty for alDeetlng. this Order may be 
termInated or modified for cause. Including, but not lImIted tOt 

7. 

a. vIolatIon of any term or condItIon contaIned In thIs 
Order I 

b. obtainIng this Order by misrepresentatIon. or failure to 
dIsclose fully all relevant factsl 

c. a change In any condItIon that r~'res eIther a tef11:lOrary 
or permanent reductIon or elImInatIon of the authorized 
dIscharge. 

The r~frements .prescrlbed hereIn do not authorIze the camJlsslon 
of any act causIng Injury to the property of another. nor protect 
the dIscharger from hIs liabIlities under Federal. State. or local 
laws. nor guarantee the discharger a capacIty right In the 
receivIng waters. , 
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8. The discharger shall pel"lllt the RegIonal Boerch 

a. entry upon pr_lses In lIIhlch the ash weste Is stored or used 
In whIch any required records are keptl 

b. eccess to COPY any records requIred to be kept under terms 
and condit Ions of th I I Orderl 

c. InspectIon of IIIOnltorlng equipment or record" and 
d. ~\fng of any dIscharge. 

9. In the event the dIscharger hi unable to COIIIPly wIth any of the 
condItions of thIs Order due tor 

a. breakdown of soil amencbell~ applicatIon equl~1 
b. accIdents caused by huMn error or negllgencel or 
c. other causes such as acts of natur:e, 

the dIscharger sha11 notIFy the ExecutIve OffIcer by telephone as 
soon as he or hI I agents have know I edge of the IncIdent and 
confirm thIs notification In wrltlna w.thln two weeks of the 
telephone notIfIcatIon. The wrItten notIfIcation lhall Include 
pertInent InfonDl!ltlon explaIning reasons for the nolicOlllPltance and 
shall IndIcate what steps were taken to correct the problelll and 
the dates thereof, and what steps are beIng taken to prevent the 
probll!lll frOil recurrIng. 

10. thIs Order expIres on January 30, 1990. and the discharger _t 
fIle a Report of Waste DIscharge In accordance wIth TItle 23, 
CalIfornIa Amlnlstratlve Code. not later than October 30, 1989. 

CertifIcatIon 

I, BenjamIn D. Kor, ExecutIve OffIcer, do 
hereby certIfy that the foregoIng Is 8 full, 
true, and correct COPY of an Order adopted 
by the CalifornIa RegIonal Water Quality 
Control Board. North Coast .Regfon. on 
January 30. 1986. 

ORIGINAl. SIGNED Itt 

Benjamin D. Kor 
ExecutIve OffIcer 

"/ 
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CalIfornIa RegIonal water QualIty Control Board 
North Coast Region 

ItOHITORING AND REPORTING PROGRAK NO. 86-3 

FOR 

GEORGIA-PACIFIC CORPORATION 
FORT BRAGG SOIL NlENDttENT 

Itendoclno County 

Itonltorlna 

The discharger shall record the approxl_te VOlUMe of ash deposited at the 
sIte each IIOnth, the approximate rlllllber of treated acres, and the 
approximate tons of ash stockpiled In ares -W·. 

StO!'!!lWater Runoff !!on I tor I ng 

Grab SlllllPles shall be taken perIodically lIIen str_ are flOlflng f'rom the 
points shown on the attached map. Senples shall be analyZed as follOlfl: 

COnstituent units FrequencY 

pIf pH units weekly 
COO tIIQ/I NovelIZe .. , January, 

I1arch 

Weekly raInfall totals shal J also be recorded and reported. 

SOils receivIng ash shall be analyZed every October for C£C, percent base 
saturatIon, and pH at a depth of 0-1- and 11-12-. An annual report ,hall 
be prepared each January J sUllllllrlzlng the water and soil analyses, aRIOUnt 
of ash applied. the approximate rlllllber of acres receIvIng ash, and 
evIdence of Increased pasture land yield. 

Reportlna 

!!onltorlng reports shall be submitted IIIOnthly to the Board by the 
fifteenth of the IIIOnth. Copies of sIgned laboratory sheets shall be 
submItted wIth any IIIOnthly summary report. 

""Ul\N}.t: SIG!U:O ltl. 
Ordered by _-=-,"',,:-":--,~=--:-:-__ 

BenjamIn D. Kor 
Execut I ve Off'1 cer 

January 30, 1986 



Chicago OffICe 
1620~dow~ 
Glenview. II. 60025 
(312) 724-5-468 

:;ECEIYt:D i\S: 2 ~ 1987 

DRILL. FRIESS. HA .... S. LOOMIS & SHAFFER, I~c. 
COXSt:LTA.~T·S I~ ToxiC-OLOGY 

1901 N. Fort Myer Drive 

Surte ;104 
Arlington. Virginia 22209 
PhOne (703) 527-6'150 

Seattle OffICe 
2707 E. Becker Rd: 
Clinton. Wa. 98236 
(206) 321-5175 

HEHOIWIDUM loveaber 22, 1987 

To: 

From: 

c. T. ·rip· Howlett, Esq. 
Direotor, Govel'llll8nt AftaJ.rs 
Georgia-Pacific Corporation -
International Square 
1875 Eye Street, B.W. 
Wasbington, D.C. 20006 

S. L. Friess' 4. I. ij4~ 
Subject: Fort Bragg, CA tly ash problem 

1. I have now had ocoasioo to review analytioal resulta, EPA 
doouaents, a8l1Oranda and Calitornia docuaents relative to the Fort Bragg 
problea. From the reoent analytioal results, it 1:s olear that the fly 
ash conta108 trace Inels (ng/g of asb) of polyobloriDated dibenzoturans 
(PCDFs). 

2. It 18 my opinion tbat EPA is proceeding on a very reaaonable 
course in treating.potentiQal bealtb bazards from PCDFsiD tbe 
environment by translating tbe hazards into w2378-TCDD equivalencew. 
through the use of structure-specific toxicIty equivalence factors 
(TEFs). As tbe Table 1 entrIes from the EPA document indicate, the EPA 
congener-specific TEF values are in the range 0 - 0.1 for those 
oompounds in tbe tetra-, penta-, hexa-, hepta- and octa-PCDF series 
whiob possess the m1D1aum core structure of four chloriDe atoms at the 
2, 3, 7 and 8 positions on the rings. Lacking a complete filling of 
these positions, the TEF values drop sharply iD Talue. The TEF values 
are based on biological test data, and relate the toxicity of the 
core-struoture PCDF congeners to the tox1city of 2378-TCDD (dioxiD) 
taken as unity. 

3. The California TEF values for the oore-structure PCDFs seem to 
be vay out of line with the biological data and with the TEF guidelines 
set up by other agenCies, countries, etc. California se~ma to want to 
consider all core-struoture. PCDFs as being equal in potenci (unity) to 
that ot the reference toxin 2378-TCDD. This just isn't so. Perhaps the 
best reaaon for using tbe U.S. EPA values for TEFs is that they may be 
the best compromise among ail the cited values.and the biology 
underlying potency at this time. 

4. In applying the EPA values of TEFs·to the fly ash PCDF problem, 
it is important to note that iD the four sets of analyses carried out by 
Enseco, all values for core-struoture content in the various classes of 
PCDFs {tetra-, penta-, etc.) are listed as BD for non-detected, along 



( vith the 11ll1ts of deteotibllitJ (DL). For analJais purposes, 
therefore, 1 have averaged the DL values for eaoh struoture 01ass-aoros8 
all four analysis sheets, and Msi&ned the average analytical t1&ure of . 
0.5 DL to an lID notation for each class. This 1s rather general
pract1ce, and preferable to the assi&nment-of e1ther zero content or a 
full DL oontent to an lID notation. 

- -
5. Froa the 0.5 DL valul traDsforaed into 2378-TCDD tox1city 

equivalenoJ via the BPi-TEF v~ues for eaoh olass of oore-struotures, I 
have added up the total. 2318-TCDD equivalenoy per graJI of the fly ash 
analJzed. The total &IIounta to 0.0071 IIg of 2378-TCDD equ1valenoJ pel' 
graa of ash. This can also be expressed as 7.1 ppt of 2378-TCDD 
equivalenoy. -

. 6. I oODs1der tbis degree ot contaaination of the ash to be 
insigniticant vitb respect to potent1al bealth hazards froa delivery to 
a waste s1te. The equ1valencJ content is aore tban two orders ot 
aagnitude lower than the generall, accepted U.S. clean-up level tor 
d10xin in s01ls, down to 1 ppb. Even 1t full DL values rather than 0.5 
DL values had been assi&ned to lID notations, in 117 analysis, - the 
equivalenci level tor PCDFs (core structure) in the tly ash would still 
be two orders of aagnitude lower than ·how olean 1s clean1· tor d10xin 
resed1at10n 1n s011s. -

7. It would be a good 1dea to obeck crite.ria for acceptable levels 
of dioxin (or d10xin equ1valencl) in nat10nal and state 
standards/guidelines tor vaste delivered to var10us categories of waste 
mansgeaent sites, for comparison witb the 7.1 ppt value tor flJ &sh. 
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State of California 

Memorandum 

To 
Bud Eagle, senior Engineering Geologist 
Hydrogeology section 
Division of Water Quality 

Frank Palmer 
Investigations Branch 
Division of Water Quality 

Dale lEe - I I!8T 

From • STATE WATER RESOURCES CONTROL BOARD 

NORTH COAST REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) REQUEST 
Subjed. FOR CLARIFICATION ON SUBCHAPTER 15 CLASSIFICATION OF FLY ASH (DWQ 

CONTROL NO. 229) 

You asked me to comment on craig Johnson's memorandum to James 
Baetge of November 2, 1987, concerning characteristics of fly ash 
formed by a Georgia-Pacific corporation power plant located at 
Fort Bragg. The fly ash was deemed suitable for use as a soil 
amendment based on its characteristics as non-hazardous and 
decomposable. Subsequent chemical analyses have detected low 
levels of tetrachlorodibenzofurans (TCDFs) present in the fly 
ash. The Regional Board indicated it was particularly interested 
in technical information related to concentrations of TCDF 
detected in the fly ash and potential risk to water quality from 
these levels. It seems to me that there are two issues here: 
{ll are the concentrations of TCDFs that were detected hazardous 
and {2} are the TCDFs decomposable (not environmentally 
persistent)? 

My opinion is that, at the concentrations detected (0.14 to 
0.19 ppb) in the fly ash, the non-2,3,7,8-chlorinated TCDFs 
probably are non-hazardous if they are not incorporated into food 
chains. It is generally accepted that the most toxic 
chlorinated dibenzodioxins (CDDs) and dibenzofurans (CDFs) are 
those chlorinated at the 2,3,7, and s moleCUlar positions. Those 
with other Chlorination patterns, i.e., non-2,3,7,s-chlorinated, 
are believed to be ~ least one or two orders of magnitude less 
toxic than their 2,3,7,S~chlorinated isomers. Although there are 
no criteria or standards for non-2, 3,7', 8-tetrachlorodibenzofurans 
the U.S. EPA (Bellin and Baines, 1987) has developed an interim 
approach for assessing toxicity of various CDDs and CDFs by 
expressing their predicted toxicity relative to the most toxic 
and most studied COD, 2,3,1,8-tetrachlorodibenzo-p-dioxin or 
TCDD. TCDD is given a toxic equivalency ~actor (TEFl of 1.0. 
This relative toxicity can then be multiplied by the detected 
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concentration of COD/CDF compounds and compared to known advisorY 
or action levels for TCDD. For example, the TEF for non-2,3,7,S
chlorinated TCDFs would be estimated as follows: 

a. TEF for 2,3,7,8-TCDF is equal to 0.1-2,3,7,8-TCOD; 

b. TEFfor non-2,3,7,8-TCDF.is 0.01 to 0.1 that of 2,3,7,8-
TCDF; 

c. TEF for non-2,3,7,8-TCDF = 0.1 (0.01 to 0.1) 2,3,7,8-TCDD; 

d. Or 0.001 to 0.01 

e. When the TCDF TEF is multiplied by the concentration of TCDF 
detected in fly ash (0.19 ppb), the predicted toxic 
equivalence will be 0.0002 ppb to 0.002 ppb, or 0.2 to 2.0 
parts per trillion. . 

A comparison of the relative TEF for the TCDFs detected in fly 
ash can then be made with existing advisory levels: 

o The Centers for Disease control established a site-specific 
TCDD clean-up level of 1 ppb for Times Beach, Missouri. The 
high TEF value derived from the fly ash analysis is 1/500 of 
this clean-up level. 

o The u.s. Food and Drug Administration (FDA) has set an 
action level of 25 ppt (.025 ppb) for TCDD in fish consumed 
for food. Similarly the States of New York and Michigan 
have set action levels in fish of 10 ppt. The high TEF for 
TCDFs detected in the fly ash is 2/25 of the FDA action 
level for fish consumption. Theoretically, if the TCDF 
levels in fly ash were found in fish tissue, the FDA level 
would allow consumption based on a TEF approach. 

However, it should be noted. that the TEF approach does not 
account for food chain accumulation. If, for example, a cover . 
crop is grown on the soil and the landis used. for pasture, then 
consideration should be made for accumulation of·TCDFs in. . 
foraging livestock. A preliminary draft;· circulated by EPA for . 
·technical review purposes only in June 1987, examined a number of 

. exposure scenarios and concluded that .thehighest exposures and 
consequent risks from TCDD would be associated with food chain· 
related exposure such as plants, beef, fish· and dairy products. 
Under these conditions, it is possible that disposal of fly ash 
containing CDDs and CDFs could pose a much higher risk than that 
estimated by the Centers for Disease Control.when the I .ppb sit.e 
specific concentration was suggested as a clean-up level. 

. ..; .... 

.. >" 

. :1 -
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Compared to typical organic material such as municipal refuse, I 
would consider the TCDFs non-degradable. These compounds are 
resistant to breakdown and are persistent in the environment. 
While little is known about the physical and cheinical' : 
characteristics of the TCDFS, they can be compared to the'TCDOs. 
The water solubilities of 1,3,6,8-TCOD and 2,3,7,8-TCDU.are, 
0.4 ppb and 0.2 ppb (SWRCB, 1987) respectively, indicating that 
these compounds will be resistent to degradation in the" 
environment. These compounds will tend to adsorb strongly to 
organic matter in soil and particulate matter in aqueous systems., 
They will also bioaccumulate in aquatic systems; ,the highest 
reported bioaccumulation factor for2,3,7,8-TCDO is 9,000 in both 
rainbow trout and mosquito larva (SWRCB, 1987)~ , 

Finally, I noted in the background documents, included with the 
RWQCB 1 memo requesting technical assistance, a February 9, 1987, 
communication from Dr. David Leu of the Department of Health 
Services related to octachlorodibenzodioxin (OCDD) contamination 
in fly ash. The communication correctly summarized current 
scientific opinion that oeDD is relatively non-toxic; However, 
you should be aware that recent research (Miller gt sl., 1987) 
presented at the Dioxin 87 meetings in Las Vegas, Nevada in 
october 1987 shows that oeDD in the upper 0.1 mm to 0.3 mm of'~ 
soil is converted to 2,3,7,8-chlorinated COOs, including 2,3,7,8-
TCDD. I am attaching a summary of that research which concludes: 
"on soils, photoreduction of OCDD to 2,3,7,8-TCDD is observed, 
and 2,3,7,8-TCDD is a major tetrachlorinated isomer observed ••• " 
Although the research summary is for work done with ultraviolet 
radiation, subsequent research using natural sunlight has 
resulted in similar findings (G. Miller, personal communication, 
November 1987). Because of the potential for photoformation of 
more toxic CDOs and CDFs from less toxic, more highly chlorinated' 
CDOs and CDFs, I would be very cautious about using fly ash 
containing CDOs and CDFs as a soil amendment. It appears that " 
this is an area of active research which promises'interpretable 
results in the near future. 

References: 

Bellin' J.' and D. Barnes. March 1987. Interim Prbceduresfor 
Estimated Risks Associated with'EXposures to Mixtures of 
Chlorinated Dibenzo-p-dioxins,and -Dibenz6furans(CDOs 'and CDFs). 
u.s. EPA/625/J-87/012, Risk Assessment Forum, U.S. EPA, 
'Washington, DC. 

Miller, G. et ale 1987. Photolysis of octachlorodlbenzo-p
dioxin on soils: Production of 2,3,7,8-TCDD~ Presented at Dioxin 

,'87 Conference in Las Vegass, Nevada. October ,1987. 
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SWRCB. 1987. Chlorinated Dibenzo-p-dioxin and 
contamination from the Use of Chlorophenol Wood 
California. Draft Report. october 1987. 
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cc:: G.W. Bowes 
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COOPERATIVE EXTENSION 
.. UNIVERSITY OF CALiFORNIA 

RIVER:.SIOE. CAUFOR:-;rA 9252t 

December 3,1987 

Rod Shippey 
Livestock Farm Advisor 
Cooperative Extension 
Agricultural Center/Courthouse 
579 Low Gap Road 
Ukiah,California 95482 

Dear Rod, 

DEC 7- 1987 

Thank you for sending me copies of letters from the North Coast Water 
O.uality Control Board describing the findings of low levels of 
tetrachlorinated dibenzofurans (TCDPs) from fli ash that you are using 
for field trials. I have reviewed literature conceming TCDPs in the 
en.vironment and offer the folloWing assessment: 

1. The levels of TCDF found (0.14-0.19 parts per billion} are very low and 
could simply constitute normal environmental levels. TCDPs are known to 
be presentin polychlorinated biphenyls (PCS's), and PCB contamination has 
been shown to be ubiquitous in the world. It has also been shown that 
TCDPs are produced naturally through combustion processes. Levels of 
TCDPs from fly ash, interestingly, have been reported to be much higher 
(20.8 to 9028 ppb) than those reported by the WOCB. 

2. Although widespread environmental TCDF contamination may be 
evident, the potential for TCDF to pose a threat to water quality is 
extremely low. Studies have shown that the related dioxin contaminant 
TCOO binds tightly to soil (equilibrium concentrations of TCDD in a 
soi/lwater medium have been reported to be about one million parts reDO 
in the soil to one part TCDD in the water) and thus would not be expected 
to enter the water·in appreciable amounts. It is assumed, due to the 
chemical similarity ofTCDF to rCDD, that TCDF would similarly strongly 
bind to soil. 

Unl"'9rSlly of Califorma ana the United Stales: Oepanmeol of Agriculture eooperafing. 
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I , 

I am sanding cclpies of articies describing environmental contamination 
by TeOps and th~ environmental fate of TeDD. If you desire further 
assistance in !his matter, please don't hesitate to call me at (714) 
787·599_4. Gooctluck. 

Sincerely, 

Cart K. Winter, Ph.D. 
~nsion Toxicologist 

Enclosures 

co B. Willoughby 



Cooperative Extension 
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\ . . . . - UNIVERSITY O F  CALIFORNIA . MENDOCINOCOUNN ....*........>........*..... C . . . * . . . . * * .  

C W ~  AGRlCULNRAL CENTER 707-463-4495 
57s LOWGAP ROAO 

. . UKIAH, CA 55482 

pp6ember 4. 1987 
,a - 
WRTEIi t -Y MRRFITIVE REPORTI Rod && hi ooev 

Livestock fidvrsor- 

. . 

JT*S QWRT TO BF RN FUlTHURIW ON 8(mETWB& - EWN IC I T  I S  EFFlUENtL 

Oh well, why not! The experimnces:I've had at the Lakeport Nortowest 
sprinkler field have paid off. FIn enpineering firm in Santa Rosa 
called to explore installing another system at- tower Lake. Our work 
with-the Lakeport unit has b-n ewtremaly valuable in seteina how NOT 
TO SET UP FIN EFFLUEW DZSPUSQL SYSTEM. 

I culled on our CE irrigation epecialiet, Blaine Hancon, to meet 
with the engineers and wr were away. Soil types to be used, amounts 
of water to be applied, tho rate of aoplication, seeding recomrnonda- 
t ions, grazing or pastures, fencing materials <in general ) , the nuts 

. . and bolt5 of irrigating a pasture to disDorse of waste water-from a 
.+I .., e e w a g e  disposal plark.. 

6 

I began our second sst of flyash as a soil amendment test plot this 
fall. eeorqia Pacific and Masonite Cot-poratlon both have co-genera- 
tion plants at their mills. Their steam plants produce power for 
the plant operation but they also gener'rt~ flyash which must be 
disposed of at the city durno. Our Fort Brag@ flyash solxd waste 
disposal tests are so encouragi*ip that we began amthrr series crf 
+&.:in Potter Vall-y on that vrlley*~ very shallow, low producina 
soils. 

Pottsr Valley also has an elk oroblem which o~omoted a cooperative 
test fence with California Department of Fish and Same around the 
plot. Elk frazed mv earilier pXots at t o e  site. The results are in 
Che emking now. Fall rains started the clovers in the area with the 
trexted plots showing an early response to this wood fired boiler 
waste. 

The test aoplication rate6 are2 
. 4 tonr/aore 
8 tons/acrc 
16  tons/acre 
Control 

L T h w e  replications 

Unfvsraitf  of Cel t fornis  end tha U n i t d  Stat*. hpsr tmant  of Agriculture coopsrst lng  
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• Georgia·Pacific Corporation 

December 15, 1987 

CERTIFIED MAIL 
Return Receipt Requested 
P 317 147 348 

Mr. Benjamin D. Kor 
California Regional Wat~r 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

• 90 well Redwood Avenlle 
ForI Bragg, California 95437 
Telephone (707) 964·5651 

IJQAfEll: e:~j'LTY 
CONTROL BOARD 

REGlClN ! 

O"OCCl~~:~ 
0&1 -'- tli . KA-I 
I:al. FR ~ 0 '(I/\~ 
ORT_D
OlH_O
OBB_D
o JG _ 0 REPLY-

Enclosed is the November 1987 report for the Georgia-Pacific Soil 
Amending Project as per revised Monitoring and Reporting Program 
86-3. Incorporation activities were discontinued after November 
17, all subsequent ash has gone to the winter stockpile. 

~./lk:) 
Steven A. Petrin, Director 
Environmental Health & Safety 
California Wood Products 

SP:db 

Enel. 
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• NOVEMBER 1987 F:EPme 

!3EOFm I {,)-P()C I FIe CUF<POF:;', T I ON 

FUI'lT 8HA!3G SO I L A~lf~NDMENT t'lONITOR:r NG ("ND HEPorn I NG PF(}Gf~(\li i'lU. 86--3 

HOVEC,mhm' 01",0] 
08-- 1 i~ 
15-21 
22-~?8 

2>:'i--:':":;'(> 

Numbe,- of 'l",,,"'ted Acres (ArE'''' (~) 

1 
2 
3 
L~ 

5 
6 
-; 
8 

10 
1 i 
1':'; 
L, 
14 
1~1 

16 
1 OJ 

18 
19 
20 
21 
22 

24 
25 
26 
27 
28 
29 
30 

680 
7:'~O 

700 
540 

80 

u 
0 .. 50 

o 
1 .. 04 
0.06 
(> 

(I 

0.91j 

o 
o 
1.68 
0 .. 75 
(> 

0.24 
o 
o 
(> 

(1 

O~ 1:~ 

(} 

1. 19 
On93 

41. 44 Ac"-,,,~ 

5 ncr"es 

depDsit.ed 
i n (!;Y" eEt A 
and stoekpile. 

WATER QGr\UTY 
CONTROL DOAR~) 

REGiOn I 

DEC 16 '87 

DBIi" ;-"i --- '-- """--
[lCL_ 0 ___ _ 
DFR __ n __ _ 
DRT_D __ 
DlH __ D __ _ 
DBB_D __ 

D JG __ D REPLY 

n ;..;.:. ~ r-, -:1 L. 
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GeorgiaFBcific hrporation 90 West Redwood Avenue 
Fort Brag ,  California 95437 
Telephone (707) 964-5651 

CONTROL BQARD 
REGIQ!! I 

January 21, 1988 

CERTIFIED MAIL a -  %L u - 
Return Receipt Request 
P 140 647 495 fl RT- &M 

O I H ~  .- 
Mr. Benjamin D. Kor 
California Regional Water s s  D -. 

Quality Control Board El J I ?  REPLY 
1440 Guerneville Road [7 y~:!::'c~i i? :!I.' Santa Rosa, CA 95403 

Dear Mr. Kor: 

Enclosed is the December 1987 report for the Georgia-Pacifc 
$' 
i Soil Amending Project as per revised Monitoring and Reporting 

Program 86-3. As per my earlier telephone message, this report 
has been delayed by a few days by my recent illness. 

sincerely, 

Steven Petrin, Director 
Environmental Health & Safety 
California Wood Products 

enc . 



@ DECEMUEH 1987 REPORT 

GEOHGIA-PACIFIC CORl)OR(il~ION 

N~trnter uf 'irea-Led rlcrcs (fires R )  
Number nf Treated kt-es (Rrea W! 

M a r c h  

PPT (Inches) . - - - - - - 

1.?8 
!:I. 45 
:t. E;:! 
'3. 34 
1 . 7.2 
9.54 
I " !:!5 
0. 8 1 
1.84 
9 
!:I 

r3 
$1 
13 

0 . fIl 1 
0 
0 
0 
c:, 

13.52 
0 . 1 9 

6) 

ill 

0 
111 
O 

u.7:3 
0 .57  
0. !:I6 

0. 24  
[:I 



• DECEI'1BE:R 1987 HEf'-ORT • 

Due to wet gr'dund conditions, no ash was incorporated during December". 
{jll loade CJT f.!l£'·h l-JETe placed in the ~"'.,Iintt:::·r s.tol'"agc ,;:;t-f~~t i:~t~· Bppro· ..... E-tl bV 
Sue Warner. '"otal volume to ttle winter storag~ ar'~a was 2,160 cubic 
yard5 dUI-iJlg tf1D month December. 

Suspehded sedi me:::nt s.c.uopl f:.~S:, ~~.H~·l'-F~ i;\naJ. yzed by Al phc1 PinEl! yt i cal Lab~;. in 
Uki."h. ThE" pH sample:s .,ere t,"steel by HIP pe"scmnel (St.12ve Peh"'in). 

bLIlb£_~~bb~t_QU~ 

2.1:.'- ~ Sl Z ~ 2 

12/01 6. 2 {In 4 6. 5 6, 4 6. 4 

12/02 6.9 6 .. 9 7. 0 6. = -" 6. 9 

7. :::~ 6. 9 7. (> 6. -; 7, <) 

12/08 7. 1 7 . 1 7 .. 1 6. 9 7 .. 2 

7. ;:: 7 .. (> "1 . (} 6 .. '=.1 6" s·" 

gV§E§.:~jQ!;b~_ .. §QbJ12§ __ D~gLl 

R:t.;. ~ 

:! !2 Z fJ 1 

.12/01 26 i ~1- l s· 34 :':':'5 

12/10 5 ~ .. ' 5 7 :::. 

12/01 28 28 
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• 
Ani~lytjCal Laboratories Inc. 

CLIENT,=-~G~e~o£rg~i~a~P~ac~i~f~i&C ________ __ 
ADDRESS 

90 West Redwood Ayenue 

Fort Bragg. CA 95437 

ATTN: Steve Petrin 

LABORATORY NO.: 
CLIENT I.D. 

NFR 

7-6845 
L. V. II 8 

7 

• 

• ll£G'O DEC 2 G [87 

860 Waugh Lane, H·I, Ukiah, California 95482 
(707) 468·0401 

o 
DATE COLLECTED'_TI2;;..-~».;;-8:::;7~ __ 
DATE IN LAB 12-16-87 
COLLECTED BY Petrin 
SAMPLE TYPE Water 

7-6846 
L.V. Ii 9 

3 mg/L (ppm) 

Alpha 
Analytical Laboratories, Inc. 

12-22-87 
'LABORATORY RECTOR. DATE 
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• 
Alpha Analytical Laboratories Inc. 

CLIENT Georgia Pacific 
ADDRESS 

90 West Redwood Avenue 

Fort Bragg. CA 95437 

ATTN: Steve Petrin 

LABORATORY NO.: 
CLIENT I.D. 

NFR 

7-6842 
L.V. If 5 

5 

• Rf£'D DEC 2 G 1G67 

• 860 Waugh Lane. H·I. Ukiah. California 95482 
(707) 468·0401 

7-6843 
L. V. II 6 

5 

,,0 
DATE COLLECTED.---=1:.!:.2-::l~~-:!!.8!...7 __ _ 
DATE IN LAB 12-16-87 
COLLECTED BY S. Petrin 
SAMPLE TYPE Water 

Alpha 

7-6844 
L.V. II 7 

5 mg/L (ppl 

Analytical Laboratories. Inc. 

12-22-87 
. DATE 
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• 
Alpha Analytical Laboratories Inc. 

CLIENT:~~G~e~o~rgai~a~P~a~c~if~i~C~ _____ __ 
ADDRESS 

90 West Redwood AVenue 

Fort Bragg. CA 95437 

ATTN: Steve Petrin 

LABORATORY NO.: 
CLIENT 1.0. 

7-6494 
L.V. It 5 

• 
• 860 Waugh Lane. H·I. Ukiah. California 95482 

(707) 468·0401 

7-6495 
L.V. 1/ 6 

DATE COLLECTED 12-1-87 
DATE IN LAB 12-3-87 
COLLECTED BY S. Petrin 
SAMPLE TYPE .2!.Wa!'Ot:.!e~r=--___ _ 

Alpha 

7-6496 
L. V. If 7 

Analytical Laboratories, Inc. 

-9-87 
DATE 



( 

" Sfoto of California • • Memorandum 

To , Craig Johnson 
Assistant Executive Officer 
North Coast Regional Board 

~ 
Harold J. Singer, Chief 
rand" Disposali3ranch 
Division of Water Quality 

Dale 

~:i.:, ....... ~ 
~.'. ~...,;;.tI . 

- '"'' '-.' -V-'!:1..L 
, .". 

! .... ----

From , STATE WATER RESOURCES CONTROL BOARD 

I._,f .:t: "'-
" "--- i. __ j G"} '.'{ 

Subject, CLlISSIFICATlCN OF FLY ASH FH:M GEX)R;IA PACIFIC CXlRPORATICN, [l'" '-.-- c', "" 
FORT BRlIG3, CALIF<mIA 

Your memorandum of November 2, 1987 concerning disposal of fly ash generated by 
the Georgia-Pacific Corporation power plant at Fort Bragg requested assistance 
in assessing the concentrations of tetrachlorodibenzofuran (TCDF) recently 
reported in the fly ash and the potential risk to water quality posed by this 
substance. Your memorandum was referred to Dr. Frank Palmer of the 
Investigations Branch and to Bud Eagle, Program Manager for Subchapter 15. I 
have attached Dr. Palmer's comments which indicate that the highest exposure 
and risks from TCDF may be related to bioaccumulation and food chain exposure 
and that TCDFs would be considered nondegradable when compared to typical 
organic material. This information raises a question as to whether the fly ash 
represents a threat to water quality and, consequently, whether it should be 
classified as nonhazardous. 

Subsection 2511(f) of Subchapter 15 provides that if certain conditions are 
satisfied, decomposable nonhazardous waste may be used as a' soil amendment. 
However, it now appears that if this fly ash is added to soil it could result 
in toxic conditions in plants and animals as the result of bioaccumulation. 
Our opinion is that this waste does not meet the "decomposable" criterion 
required for an exemption under Subsection 2511(f) considering that TCDF is 
essentially a nondecomposable and possibly toxic constituent of the waste which 
may concentrate in the soil when decomposable constituents of the fly ash 
infiltrate into lower layers. 

If you or your staff have questions or wish to discuss this matter further, 
please contact Bud Eagle at ATSS 492-0205. 

Attachment 
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• • Georgia·Pacific Corporation 90 West Redwood Avenne 

ForI Bragg, California 95437 
Telephone (707) 964-5651 

January 31, 1988 

Mr. Benjamin D. Kor: 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor: 

CERTIFIED MAIL 
Return Receipt Requested 
P-504 613 693 

Enclosed is the 1987 annual report for the Georgia-Pacific 
Soil Amending Project as per Monitoring and Reporting Program 
86-3. 

Sincerely, 

7~~ 
Steven Petrin, Director 
Environmental Health & Safety 
California Wood Products 

enc. 

WATEr? 0U.~Ui'/ 
CONTROL SOr.'] 

RES~:;:\ 

LJ~T __ Ll __ 
LJ1H __ D __ . 

n no IJ LJu,, __ ~ __ _ 

U jG __ 0 m:PLV 
rr ... .,..- 'I ~IH 
, -



1987 Annual~port - Georgia Pacific S~ Amending Project 

(~ §tQ~m=~2tg~_~QUitQ~iUg 

Under revised order 86-3, Georgia-Pacific personnel examined the 
Little Valley soil amending site on every day in which rainfall 
occurred and collected samples as required (results summarized 
below) • No di scharges of ash ~Iere observed to surface streams. 
Sampling occurred during the months of January, February, March and 
December. 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 

01-01-87 
01-03-87 
01-24-87 
01-28-87 
02-02-87 
02-13-87 
02-14-87 
03-05-87 
03-12-87 
03-21-87 
03-22-87 
12-01-87 
12-02-87 
12-04-87 
12-08-87 
12-10-87 

§ 

6.6 
7.0 
6.8 
7.0 
7.5 
6.7 
6.5 
6.8 
6.5 
7.4 
6.7 
6.2 
6.9 
7.3 
7.1 
7.2 

7.37 
5.28 
7.74 
1.01 
0.08 

o 
0.12 

o 
o 

0.91 
7.22 

13.37 

~ Z 

6.5 6.6 
6.9 7.0 
6.7 6.7 
7.1 7.1 
7.0 6.9 
6.7 6.8 
6.7 6.7 
6.9 6.7 
6.6 6.7 
7.1 7.1 
6.8 6.7 
6.4 6.5 
6.9 7.0 
6.9 7.0 
7.1 7.1 
7.0 7.0 

§ 2 

6.6 6.5 
6.6 6.8 
6.5 6.5 
6.9 7.1 
6.6 6.8 
6.8 6.8 
6.6 6.7 
7.1 7.0 
6.5 6.6 
6.8 6.7 
6.9 6.7 
6.4 6.4 
6.5 6.9 
6.7 7.0 
6.9 7.2 
6.9 6.9 

* See attached map provided by Board staff for locations of sampling 
points. 
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1987 Annual Repor.ge 2 • g~a~~Q~~~_§QliQ§_imgLlL 

_Qel~L bQ£eHQO 
§ S! Z § 2 

01-24-87 17 7 12 27 7 
01-28-87 6 18 27 7 2 
02-02~87 8 8 N/A 6 7 
02-13-87 12 14 29 13 19 
03-05-'87 1 22 26 19 20 
03-12-87 10 6 7 19 11 
03-21-87 8 2 4 11 2 
12-01-87 26 14 19 34 35 
12-10-87 5 5 5 7 ~ ., 

QQQ 

_!2el!L bQ£el!.QO 

§ e z § 2 

01-24-87 26 19 22 49 33 
03-12-87 14 <1 <1 19 11 
12-01-87 28 28 37 37 37 

Ash incorporation activities were conducted during the months of April 
through November. Soil moisture conditions during the other months 
precluded incorporation acti vi ti es. so ash was stm:l{pi led in an 
approved area.· Volume of ash delivered to the site and acreage 
amended are summarized bel O~J: 

Total 
!:!Q!11Q BaQ_!2§1UY§1r:§1g (cu. yd) Bm§10g§1!Le£C§1eg§1 

Jan 3480 28.24 
Feb 3480 28.24 
Mar 3680 28.24 
Apr 3740 28.32 
May 3980 28.84 
June 3420 31.31 
July 3440 41.04 
Aug 2780 42.89 
Sept 2960 .. -. 44.40 
Oct 3200 45.70 
Nov 2720 46.44 
Dec 2160 46.44 

NOTE: 5 acres in area W. 
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TEST 
INCORPORATED PLOTS' 

ASH 
DEPOSITS 

1987-88 WI 
STOCKPILE A 

\\ 
'\ 
II 

\\ 
\t. 
U 
\ ", JJ)- ... --: 
•
K.. (ll.··..---....,. INCORPORATED 

• 

./ (4) . (3) Ash Deposits 
F-- .......... '*' .. . 

• • 

INCORPORATED 
ASH DEPOSITS. 

A monitoring point 

.- creek 
...... - ephemera 1 stream 

, ,_ fence 
I 7 

-.=:=-= road (dirt/gravel) 

(map p~ovided by Regional Board staff) 

nOT TO SCALE 

• 

l' . 
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1987 Annual Report4lfge 5 

Ash App 1 i cati on 
it.Q!J.§L2~!:.~l 

o 
4 
8 

16 
32 
64 

• 
Biomass Yield 
it.Q!J.§L2~!:.~l 

1.39 
1.88 
2.24 
2.42 
2.17 
2.11 

Based upon number of bales and their weight, actual yield on 
incorporated areas was estimated to be 3.0-3.3 tons/acre. Exact 
measurements were not done, but will be conducted in 1988. Visual 
inspection by personnel from U.C. Extension, the Regional Board, and 
Georgia-Pacific revealed excellent growth on both the treated test 
plots and the operating areas and U.C. Extension staff have so far 
been impressed with the results. 
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.... ing several' hours, and the solution appearce (1984); H. Welltttt aI., Ch~I1I. Phys.lAl. 

nt'd"ectly homogeneous at alI (1986); B. F. Variano ddl.,j. .0(1". 
r - (1987); L Sponhd, M. 
spectra showed a continuous rC;::'~"J~I~ ldn,J. Am. Chmt. Soc. WY,"'>Y 

C·~:::~.':;:,~o~:tunc!l· ~o:,'~ l~l~~:;l~~_;~L~2nnjgguJl;,", ... D",.~~, :~::.iiI"'-
which was solvated by the ' 
subsequent association, 
gregated to GaAs cl",",el1; ot 

lSAprill98S. accepted l June 1988 

( .... 

Brus has calculated the sizc\~i~~t~~~e, 
the energy of the lowest t'; 

dusters of various S<llaio)Q,luct<tk, 
ing GaAs (12). According to 
tions (fur an absorption onset o"bo,ut 
run for the rightmost curve 
average particle size in solli,m 
time was estimated as 60 

As our understanding of:~r;::rli:o~f 
mixed-metal main-group 
develops, chemists will be 
new generation 
conductors. In 
molecules is already 
diversity of reaction 
vide<! an 
physical properties 
solids. 

to design a 
ill-V semi

of these 

NOTES 

sam,. ZI5,.""3 (1987); V. Nuayon· 

~a~~~~~~~~~~~~!~;:POWdtt !l Centre for Dif-
fraction Dat2, Swarthmore, PA, 1986), file no. 32-
389. 
R. Rossetti, S. Nakalma, L B. Brus.). Oem. Phys. 
79, 1086 (1983); A. Fojtik, H. Wc1lcr. U.ICb<h, A. 
Henglein., Ekt. &mtlfga. Pltys. Chtm. 88, 969 

Congenital Poisoning by Polychlorinated Biphenyls 
and Their Contaminants in Taiwan 

WALTER J. ROGAN, BETIi C. GLADEN, KUN-LONG HUNG, 
SHIN-LAN KOONG, LING-Yu SHIH, JAMES S. TAYWR, YING-CmN WU, 
DOROTHY YANG, N. BETIi RAGAN, CHEN-CHIN Hsu 

In 1979, a mass poisoning occurred in Taiwan from cooking oil contaminated by 
thermally degraded polychlorinated biphenyls. Because these chemicals persist in 
human tissue, children born to female patients after the outbrcaJc were exposed in 
utero. In 1985, 117 childreu born to a1fccted women and 108 unexposed controls 
were examined and evaluated. The exposed children were shorter and lighter than 
controls; tbey had abnormalities of gingiva, skin, nails, teeth, and lungs more 
frequently than did controls_ The exposed childreu showed delay of developmental 
milestones, deficits on fOrmal developmental testing, and abnormalities on behavioral 
assessment. These findings arc most consistrnt with a gcneraIizcd disorder of ectoder
ntaI tissue. This syndrome is ODe of very few dorumcnted to rault from transplacental 
exposure to pollutant chemicals. 

C COKING OIL CONTAMINATED BY 

polychlorinated biphenyls (PCBs) 
and dibcnwfurans led to an out

break of illness (called ·yucheng or "oil dis
ease") in Taiwan. The illness consisted of 
chloracne, hypcrpigmentation, and meibo
mian gland dilatation among other findings 
(1, 2). The epidemic was nored in May 
1979, and the oil was removed from the 
market in October; cases were identified 
retrospectively from as far back as December 
1978_ There is a rcgistry of about 2000 
persons who were exposed to the oil. A 
similar outbreak ("yusho,,) had occurred in 
Japan in 1968. 

Because these chemicals persist in human 
tissue (similar dioxins have half-lives in hu
mans of about 7 years (3)], offspring of 
female patients continue to be bom affected, 
even though maternal exposure has ceased. 
By 1983, 8 of 39 hypcrpigrnented children 
born to exposed mothers had died (1). In 
April 1985 we performed a field survey of all 
living children who were known [0 have 
bc~n in utero during or after the: period of 
oil contamination. These children would 
have had transplacental exposure and possj
bly exposure through breast milk, but would 
not themselves have consumed the contam
inated oil. 

Seventy-fuur women in the health depart
ment's registry had living children born 
between June 1978 and March 1985. Use of 
these dates should identifY any child wjth 
transplacental exposure., since the latent pe-

riod during which oil was consumed but 
mothers were asymptomatic was abour 6 
months. Ollnese-speaking nurses in[er~· 

viewed the morhtts in their homes and 
scheduled the examinations. The womtn 
reported 159 pregnancies in this time; 3 
were ongoing, 5 miscacried, 8 were ahorted, 
6 wen: stillborn, and 5 born live la[Cr died, 
leaving 132 living childrm. We obcaified 
usable information on 128. One more child 
died between interview and examination_ 
Twenty-nine funilies had 1 eligible child, 34 
had 2, 9 had 3, and 2 had 4. Controls came 
from 96 families who Hved in the same 
neighbothoods. These 96 mothers reported 
205 pregnancies in this period; 3 were 
ongoing, 8 miscarried, 4 were aborted, and 
190 produced live births; we obrained data 
on 115_ The exposed children averaged 32 
months old, range from 1 to 82 months; the 
controls averaged 31 months, range 3 to 98 

w. J. l\og2n.. B. C. G!adcn. N, B. R.agan, N'atiorul 
lnst:itutr of Emirorunonai Health Sciences. Rcsc:a.n:h 
U~Pak, NC 277lJ9. 
X;-L De~ of Pediatrics,. Cathav Ckncn.l 
Hospiut, :U~ Taiwan, Roc. • 
S-L Koong. l>epanmem of Health, Exc:cudvc Yuan, 
T' . Taiwan, lex:::. ' . 
L-T'Sbih. Division of Human Genetics,. University of 
Medicine and Dentistry of :New Jersey, NeWark, NJ 
07103-
). s. TayJor. Section of Industrial Iknllatology. Cleve
bod CJini< Foundation. a""dond. OH -14106. 
Y-CWu. ~t ofDmnatoJogy, National Taiwm 
Univenity Hospital, Tai~. Tmvan, ROC. 
D. Yq. Dcp;lnmcnt Of Pediatrics, SUNY Brooldyn. 
Broo<t,D, N'l1l201. 
C-C Hsu, ~ of l'svchiil.tty. NaTional T~wan 
University FJospitaJ. Taipei, t:ai~. ROC . 

SCIENCE, VOL. 241 
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• ~ m:nths. ~e families lived near each Oth'in the exposed-children. There was consist
and knew of each other's medical difficulties, ent reponed developmental delay in the 
and some mothers srill had obvious chlor- txposed children; of the 33 milestones that 
acne, so that it was not possible to use.a we asked abou~ the exposed children were 
blind srudy design. behind in 32 (the no·effect value would be 

Exposed mothers reponed lower birth 16.5). 
weight (mean ± SE: 2749 g ± 46 g, The physical examinations were carried 
n = 128; 3228 g ± 40 g, n = 115), hyper- out during 11 days in April 1985 at four 
pigmenIation, conjunctivitis, nail changes, local cIinies; 117 exposed children and 108 
and natal teeth in the children at birth control children anended. There were neu
(Table 1)_ The largest clliference in the medi- iologic, dysmorphologic, dtrmatologic, 
cal histories was the higher ratc ofb~nchitis dental, and general examinations. The ex-

Table 1. Physk.i signs p=t at birth md 
sclccttd medieal history items as rcporttd by. 
mothers. Fr<quencies arc those reporting "yes' 
over those reporting "yes" or "no.'" ".Don, know'" 
and missing values are not included. 

po~ children were smaller than controls, 
averaging 93% [95% confidence interval 
(Cl), 90-96) of control weight and 97% 
(95% Cl, %-99) of control height, adjust
ed for age and sex. The gum hypertrophy or 
swelling noted by the mothers at birth was 
still apparent on examination (Table 2). 

Physical sign Exposed Comrol Neither acne nor conjunctival cystS werc 
--......:.--=----...:...----- much more common in the exposed, but the 

At birth diifercnccs in hyperpigmcntation and nail 
White eye disd>acge 321108 S/ll3 defonnities and pigmentation are large. 
Eyelid swdJing 251106 OIlll 
Teeth p=t 1lI127 0013 Most of the pulmonary auscultarion abnor-
Irritated or swollen gnms III 99 0/ll4 maIities were consistent with bronchitis, and 
Hypetpigmentanon 541127 2Illf this diagnosis was made clinically in several 
Deformed or small nails 301122 Jl1l3 
Acne 161125 OIIlt of the children. The marked differences in 

eyebrow ftare, hypenelorism and dinodacry-SubsttplQlt mstory 
Bronchitis or pn<umon;. 301124 

in first 6 months 
Bronchitis bad enough 

for 2 daY' in bed 
Seizure with fever 
Seizure:: without fevtt 
Chipped or broken tttth 
JIalr loss 
AOlC:scars 
Loss of muscle strength 
Joint pain 
Generali=l itching 
Skin abscesses or boils 
Warn . 

211126 

151127 
1I127 . 

381107 
14I115 
1lI115 
5189 
5191 

321115 
26/ll6 
Bl1I4 

SIllS 1y were not expcctro. There were no abnor
mal rdlexes or any localizing findings in the 

3/111 neurologic exam; however, the exposed chil
dren were delayed compared to controls in 
the age ar which they petformed tasks such 
as saying phrases and sentences, roming 
pages, carrying out requests. pointing to 
body pans, holding pencils, imitating drawn 
cird~ or arching a ball. The new-ologists 
had an overall dinical impression of devel
opmental or psychomotor delay in 12 
(10%) of the exposed compared with 3 
(3%) of the control children, and of a speech 

51llS 
lIIl3 

2S/l06 
21105 
01106 
01 85 
01 84 

121102 
llII03 
lIlO6 

probletn in 8 (7%) versus 3 (3%). 

Table 2. Selected findings on physieal examina
tion. ~tios represent numba recorded positive 
over number examined. 

We did age-appropriate testing of cogni
tive d<;vdopment and behavioral assessment 

Jte home aftet the survey, using new 
controls matched for neighborhood, soc, 
age, sib order, and family socioeconomic 
statuS. Except for verbal IQ on the Wechsler 
Intelligence Scale for Children (WISC), the 
""posed children always scored lower than 
the controls on the three developmenral and 
cognitive tests (Table 3). On the Rutter 
scales, the exposed children showed higher 
(that is, worse) scores on all three scales. 
There arc no Taiwanese norms for the Rut
tac scales; both exposed and control children 
stored higher than would be expected based 
on the norms developed by Rutter ,/ al. (4). 

Thermally degraded PCBs were identifed 
as human teratogens in the Japanese epi
demic in 1968. Children horn to yush. 
mothers had low birth weight, hyperpig
mentation of gums and nails, conjunaivitis, 
dyspl~tic nails, wide fontanels, metastatic 
scalp calcification, diffuse dark skin pigmen
tation, and natal teeth; 2 in 13 were stillborn 
(5). Four of these children were reported as 
nonna! at ages 8 to 19 months (6, 7), but 
Harada (8) reponed that the 13 children he 
examined up ro 7 years after the exposure 
were apathetic and dull with IQs in the 70s_ 

In Taiwan, Wong and Hwang (9) noted . 
skin desquamation, defonned, pigmented 
nails, hyperscctction of the meibomian 
glands, hyperpigmentation of the riose, and· 
arne in six offspring of yucheng mothers. 
Four of these children weighed 2500 g or 
less at birth. Lan et al. (10) added another 
ease with dilfuse skin hyperpigmentation 
and low birth weighr who died at 22 
ltlOntha. Law" al. (11) reponed twins seen 
at 3 months of age fur respiratory disrress 
and pneumonia. They weighed 1800 and 
2820 g at birth, and had wide funtanels, 
hyperpigmcntation, an~ persistent conjunc
tival swelling. 

The dfeas in the children we saw are 
most apparent in nails, hair. teeth. gums, 

Physical sign Exposed Control Table 3. Results offonnaI developmental testing and behavioral assessment. Entries <lR mean ± SE; 

Gum hypertrophy 71116 01107 number in parentheses are sample sizes. The Bayley Scales of Infant Development were us~d until 30 

Tooth chipping WIOI 01100 months.. The Stanford-Binet yields an intclligencc quotient (IQ) and was used from 30 to 72 months. 

IntraOral hyperpigmentation 431116 33/l07 The Wechsler Intclligen<e Scales for Children (WlSC) were: used after 71 months. On the Rutter scale 
Caries 6B1101 54/100 higher scores represent more behavior disorders. 

Acne or acne scars 201U7 10/l06 Test Exposed Control Hyperpigmentation 
Perin~·genitU 501U7 29/l06 Bayley 
Head or face 131U7 41106 Mental scale 100 ± 2.5 (45) 106 ±2.4 (45) 

Pigmented or defonned nails Motor scale 101 ± 2.7 (45) 108 :t. 2.1 (45) 
.Fingers 191U7 lIlO6 Stanford-Binet (IQ) 85 ±2.7 (52) 89 ±2.7 (52) Toes 741117 221106 

Conjunctivitis or cysts I2IU7 91106 WISe 
Lymphadenopathy 2B1U7 llIlO6 Vethal IQ 82 :t 3.1 (21) 82 ±2.3 (21) 
Eyebrow flare 251117 41106 Pcrfurmance IQ 90 ±2.7 (21) 97 ±2.9 (21) 
Lungs not dear to 191116 61106 FuIIlQ 84 ::2.9 (21) 88 ±2.4 (21) 

auscultation Rutter 
Hirsutism IBlU7 51106 Health problems 2.64 ± 0.21 (U8) 1.43 ± 0.15 (120) 
Hypertdorism 241117 101106 Habits 1.50 ± 0.13 (1l7) 0.98 ± 0.11 (120) 
CIinodaetyly 471U7 251106 Behavior 11.08 ± 0.45 (U7) 9.24 ± 0.41 (1l9) 
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• ' s:m hyperpigmentation, and growth an' 25 (wppL). 10976). 
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eve opment, an are :us gener y conslst~ 83 (1981), 
ent with an acquired (neuro)ecrodcnnal dys· 10. 5-/ Un. SOY T",g, Y·C Ko, K'''''"'g J. Mol. Sri. 
plasia. The acne present at birth and persist. 3, 64 (1987). 

. chil..J.-· ...... ,..;J; effe fth 11. K·L Law, B-T Hwang, 1-5 Shaio, Clin. MtJ. (Tai-
ent In some: Ulen IS a sP"""'"" ..... c ct 0 e ptiJ 7, 88 (1981). 
class of polycyclic, polyhalogenatcd hydro- u. N. Shig<m;>tm d ,/., &';"n. R". 16, 92 (1978). 
carbons, but may also be a part of the 13. 1::./ a..ng, K·H IUkh, T·P 1.«:, T·C Tung, ;>;1. 

28, 329 (1982). 
apparent effectS on ectodennal strucmres. l4:. K-J Oung.K-H Hsieh, Soy Tang, T-e Tung, J. 
The increased frequency of bronchitis may T~im/. &';"". HNlfh 9, 217 (~982). 
be due to a specific pulmonaty lesion, which 15. 1L E. ~ M. P. Heuorumw, J. R. All"" 

• ..~. BIOchtm. Bduw. 9, 49 (1978). 
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a more generalized immune ~rdcr (13, 17. T·K Wong d 61., t..:nK(1 1, 711 {l98S}. 
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14). The developmental effects are consist· --------------
cnt with those seen in rhesus monkeys ex-
posed transplacentally (15), and the behav· 
iotal problems may be secondaty to the 
developmental delay or a fonn of direct 
toxicity (16). 

These children have been exposed only by 
transplacental passage of the chemicals or by 
breast milk exposnre. It is impossible to 
separate clcanIy effects that persist because 
of strUCI11ral changes during the fi:tal period 
from those that persist because of continued 
internal exposure. Transplacental passage of 
the chemicals has been documented in au· 
topsy studies (to), and it is reasonable to 
suspect that the chemicals will persist in the 
children. There were metabolic changes in 
the placentae of some of these children (17) 
and a few b .. 'e mild hepatic porphyria (18). 

The kinds of to)ticities secn:" are consistent 
with PCB., but the exposures are relatively 
low. The children of workers exposed to 
PCBs uncontaminated by polychlorinated 
dibenzofutans (PCDFs) do not show nearly 
so much toxicity, but the mothers achieve 
blood PCB levels that are comparable to 
those seen in the outbreaks (19). The most 
likely reason is the presence of the very roxie 
PCDFs (2) in the cooking oil. Qualitatively, 
the PCBs and PCDFs are similar in toxicity, 
but the PCDFs· arc: active at much lower 
doses. The oil in Taiwan had abour 100 
ppm PCBs, and about 0.1 ppm PCDFs (20). 
Although there has not been a human expo. 
sure to PCDFs in the absence of PCBs, it is 
reasonable: to assume that much of the toxic· 
icy seen in both outbreaks is due at least in 
part to PCDF conramination. 
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ecular Cloning of Odorant-Binding Prote' 
Me r of a Ligand Carrier Family 

..... ""'· ... ..,VSNER, RANDALL R. REED, PAUL G. FEI 
SNYDER* 

Odorant·binding p , (OBP) is found in nasa1 epith and it selectively binds 
odorants. Three ementary DNA< encoding rat rant-bindiitg protein have 
now been cloned and eed. One clone contains pen reading frame predicted 
to enead<: an 18,091- protein. RNA blot 1$ confirms the localization of 
OBP messenger RNA in nasa1 epithcJinm. BP has 33 percent" amino add 
identity to "rmicroglobnliril secreted plasma tein. Othec members of an .... 
microg!obulin superfamily b' and ttansP'l hydrophobie ligands. Thus, OBP 
probably binds and carries odo nasal epithelium to putative olfactory 
recepto .... 

MlMALS CAN D.ETEcr SUBNANO 

tar conccntr.uions of odorants 
bienr air despite a thousaru:W~ 

lesser sensitivity of ol&croty =p' to 
diroct stimulation by odorants (1) a the 
requirement thar the highly Iipop' odor
ants traverse a hydrophilic rna to reach 
the receptors. A specific odo t·binding 
protein (OBP) may satisty these reo 
quirements (2, 3). Agio 
subunit molecular size of lcD, OBP is 
fuund in Dasal glands i:crcted into the 
nasal mucus where it h detected by 
the binding of radio ed odorants. The 
OBP binds a variety odorants including 
2-isoburyl-3-metho yrazine, 3,7-dimeth· 
yIOctan-l-ol, meth . ydrojasmonate, and 
amyl acetate (4). pynlZinc·binding pro· 
tein, pucified bovine nasal epithelium 
(3), shares m physical properties with 
bovine OBP. have sequenced 15 amino· 

acids of bovine OBP. These 
. sequence of the pynlZine

ein (5), confirming thar the two 

protelIlS the same. We now describe the 
and sequence analysis of three 

for the mRNA encoding rat OBP. 
show that OBP is part of a funilyof 

homologous proteins, most of which 
or to serve as carrie ... fur small lipophilic 

olc:cules. 

We utilizc:d the binding of the odorants 2-
isobutyl-3.['H]methoxypyrazine and 3,7-

. ethyl·['Hloctan-l-ol as an assay to purl
rat OBP to homogeneity by DEAE

ose chromatography and reversed· 
high·perfunnance liquid chroma· 

(HPLC) (2, 4). In reversed-phase 
a single di,crete peak of protein 

is appar and 5DS-polyacrylamide gel 
e1ectrophor . reveals a single band of 20 
IcD (2, 4). Dir amino·terminal amino acid 
sequencing of HPLC pucified protein 
yields the sequen H,N·Ala·His·His·Glu· 
Asn·Leu·Asp-I1e·S ro·Ser·Glu· Val·Asn· 
Gly·Asp: On the b of the frequency of 
codon utilization (6), e constructed a 
mixed oligonucleotide p (21-mer) con· 
taining 32 distinct sc:quenc We screened a 
rat olfactory eDNA library Agt 10 (7) 
with the oligonucleotide an 'solated 16 
independent clones. Positive p 
subdoned into the plasmid vector 

1. Pcvsncr and S. H. Snvdcr. ~ts orN 
eno; Pbumacology and MoJecular Sciences, P 
and Jk}u.vioral Sciences, Johns HOf:kim Univers 
School ofMedi~ Baltimore, MD 2 205. 
lL lL R.«d and P. G. Feinstein, Laboratol}' of Genetic:s, 
I.\epmment ofMolccular Biology and Genctil;5, Howard 
H~ Mc:dica1 Institute. Johns Hopkins Univct$ity 
Sd>OOI of Medicine, Boltimon:, MD 2f205. 
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~~'T~A~TE~O~f~C~A~L~IF~O~R~N~I~A=====--=====~iII~ 
CALIFORNIA REGIONAL WATER QUAliTY CONTROL BOARD

~. NORTH COAST REGION 
( 

( 

1440 GUERNEVILLE ROAD 
SANTA ROSA. CA 95403 
Phone: 1707) 576·2220 

February 19. 1988 

Hr. Steven Petrin. Director 
Environmental Health and Safety 
California Wocd Products 
Georgia-PacIfic Corporation 
90 West Redwocd Avenue 
Fort Bragg. CA 95437 

Dear I1r. Petr In: 

On November 2. 1987. we requested a technical opinion from the State Water 
Resources Board as to whether the use as a soil amendment of fly ash 
generated by the Georgia-Pacific power plant was appropriate under 
Subchapter 15 regulations. In their opinion. based on the presence of low 
levels of tetrachlorobenzofuran. and the bloaccumulative and 
nondegradable properties of the compound. the waste could pose a threat to 
water quality and cannot be considered to be decomposable. Therefore. it 
does not meet the criterion for exemption under Subsection 2511(f). and 
the ash can no longer be disposed of by incorporation into soil. I have 
enclosed the pertinent documents for your consideration. 

Due to this finding. the Regional Board intends to rescind Waste Discharge 
Requirements Order No. 86-3. and Georgia-Pacific will be required to 
devise an alternative disposal method. Tentatively. the recision will go 
before the Board at the meeting on April 28. 1988. in the Santa 
Rosa/Rohnert Park area. You should immediately cease incorporation of ash 
Into soils as provided by Order No. 86-3. An alternative long-term 
disposal plan will need to be approved by the Board. although an interim 
plan may be acceptable. Because the Department of Health Services has 
determined the waste to be nonhazardous. it could be disposed of in a 
Class III landfill. 

Please call if you have any questions. 

MN:jm 

Enclosure 

Sincerely. 

Hark Neely 
Associate Engineering 
Geologist 
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• • Georgia·Pacific Corporation 90 West Redwood Avenue 
Fort Brdgg, Cdlifornia 95437 
Telephone (707) 964-5651 

March 21, 1988 

Mr. Benjamin D. Kor 
california Regional water 

Quality Control Board 
1440 Guerneville Road 
Santa Fosa, CA 95403 

Dear Mr. KDr: 

CERl'lF'lED MAIL 
Return Receipt Requested 
P-504 613 689 

Enclosed is the Februa:ty 1988 report for the Georgia-Pacific Soil 
1\rrending Project as per M?nitoring and Reporting Program 86-3. 

Sincerely, 

~ A /). 
J</6~ I_~'J 
Steven Petrin, Director 
EnvironIrental Health & Safety 
califomia WX>d Products 

SP:db 

Encl. 
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FEE<f(U~IF<Y :l'lBB F!EFOHT 

GEOF<lHA· .. Pf\CIFIC CmWOf«(:\fION 

FDRT E<Ri~GG SOIL P,t-1ENDMENT 110NlTOIUNU {lrW FlEFORf Ii'.\i3 PRl.lbF(flM ND. B6···::O; 

() .1 
01 13 
1.4 20 
~~ 1 21 
:.2B .- 29 

Nurltbur of Tre .... ated (!teres ((·~rei£t A) 
Numbf~r 0+ rr-ea:tsd Ac:.:r-es «(,rl-:?a ~'J) 

fd.~LQ.tE_"f{!r.::_Q.~_9_f._6.§Jl - deposi t.:ed 
at t ,"')E;' wi nter star-age a,-ea .. 

240 
.:>bu 
400 

60 

41. tli! He .. ·"s 

Only trace amounts of rainfall occur'red during the month of 
Februar-y .. 

Due t.o l.A.JE"t g}-OLH1d condi t ions,) no ash was i nCDr'pOr" at.ed c:lu,'" i nq January. 
(H.t loads o·f t"::t.sh Ifu?r-e plac~d in t.he 'I'"irl"ter st:c))'-age <:.1r·E?<:~ a~* appr-ovr.!d by 
Sue LV6i.rnsr. TDtal volume- tt.") the ~~Jinter" stor'age ar-ea ~\li:;1S 1,:JB(1 cubir.: 
yards dUI~ing the month of January. 

NQ monii-Dring wa!?,j. cDnductpd due t.o minimal r2'linfallQ 

","-, '·:"'Lil""'( .J". i __ . ~'. ;,..'.: 

CJNTROL BOARD 
RE6!CN I 

WB22'OO 
OBK_DBB_ 
CJCJ_OJG_ 
flfR_DKD_ 
iJRT_D __ _ 
cr:_D __ 
i:][;W_D __ 

':lRC_ o REPlY 
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• JAt~UARY 1988 REPORT • 

GEORGIA-'PI~CIFIC CORPORATION 

.FORT BRf'.)GG SDlL AMENDMENT MONITORING P,ND REPORTING F'RllGR~)M NO. 86-:5 

January 01 - 02 
0:$ - 01.:/ 
10 - 16 
17 - 2~; 

024 .::.~O 

31 

Number of rr(:~tJ.ted Acres (Area A) 
~jumber of Treated Acres <f'irea IoJ) 

JanutEtlr-y 1 
2 
3 
4 
~ ." 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1S 
19 
20 
21 
22 
23 
24 
..,~ 

•• ",;J 

26 
27 
28 
21;.1 
30 
31 

g,1d.Q.l£_Y€tJ:.Q.~_.fdi._Q.att - deposi ted 
at th~ winter storage areM. 

o 
560 
!::i60 
::>80 
320 
20 

0.04 
0 .. 8'3 
0.77 

0 
0 
() 

0.27 
0.8(> 
0.46 
0.96 
0.06 
0.03 
0.18 
1. 77 
0.52 
0.25 
0.03 

<) 

0 
0 
0 
(> 

<) 

(> 

1) 

0 
0 
{) 

0 
(> 

(> 

. -,- '; 

'. J 
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March 1988 Report 

Georgia-Pacific Corporation 

Fort Bragg Soil Amendment Monitoring and Reporting Program 86-3. 

Monitoring 

Volume of Ash Deposited by week 

Week of, 01-05 
06-12 
13-19 
20-26 
27-31 

Number of Treated Acres in Area "A" 
Number of Treated Acres in Area "w" 

Precipitation Measurements 

= Cubic Yards of Ash Deposited. 

240 Yd~ 
320 
520 
520 
220 

41.4 
5 

Minimal precipitation occurred during the month of March. 

All loads of ash were deposited in the winter-storage area, 
as approved by Sue Warner. Total volume pl.aced in the winter
storage area was 1,820 cubic yards for the month of March. 

Stormwater Runoff Monitoring 

No monitoring was done due to minimal rainfall, and 
lack of water in the ephemeral draws. 

Signed, 

UC.$~ 
Kent C. Mayer 
Environmental Engineer 
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April 1988 Report 

Georgia-Pacific Corporation 

Fort Bragg Soil Amen·dment Montioring and Reporting Program 86-3 

volume of Ash Deposited by Week 

Week of, 01 - 02 
03 - 09 
10 - 16 
17 - 23 
24 - 30 

Number of Treated Acres (Area A) 
Number of Treated Acres (Area W) 

Precipitation Measurements 

Monitoring 

= Cubic Yards of Ash Deposited. 

140 Yd~ 
340 
340 
340 
240 

41.4 Acres 
5 

Minimal rainfall occurred during the month of April. 

All loads of ash were deposited in the winter-storage area, 
approved by Sue Warner. Total volume to the winter storage 
area was 1,400 cubic yards for the month of April. 

Stormwater Runoff Monitoring 

No monitoring was conducted due to minimal rainfall, and 
lack of water in the ephemeral draws. 

:r;c.~ 
Kent C. Mayer 
Environmental /JAY; !. 'cJ Engineer 

'J~K_06B_ 

.iCJ_DJ6_ 

fJFR_DKD_ 
lRT_D __ 

..]jH_D ---
JSW _ 0 __ _ 

JRC_ OREFty 
1 , ~ f···....... _ .. 
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May 1988 Report 

Georgia-pacific Corporation 

Fort Bragg Soil Amendment Monitoring and Reporting Program 86-3 

Monitoring 

Volume of Ash Deposited 
by Week 

= Cubic Yards of 
Ash Deposited 

(Deposited) 
(Areas A & w.) 

Week 
of; 

01 - 07 
08 - 14 
15 - 21 
22 - 28 
29 - 31 

Number of treated Acres 

Number of Treated Acres 

320 Yds 3 

360 
440 
500 

80 

Total = 1,700 Yds
3 

Area A = 41.4 

Area W = 5 

WATER QUALm' 
COMTROL BOARD 

RCr..I(\~1 I 

':JaK_ OBB-
ClCl_Dm
Ofll_OKll-
ORl_D--

Precipi tat ion Measurements 0 JH _ 0 ---

Minimal rainfall occurred during the month of May~ 0 SW _ 0 --
saturday May 7=.43",FriClay May 13=.17" and W=dnesday May 18=.62 inchefMRC_ OREPLV 

Stormwater Runoff Monitoring 

No monitoring was possible due to minimal rainfall, 
and lack of water in the ephemeral draws. 

Ash Depositions 

.-,A" ,.."~= -'"' . 

1,700 Yards of ash (Approx.) were deposited to the winter area. 

o Yards of ash were amended, into Area A. (See above) 

~c·#4A-
Kent C. Mayer 
Environmental Engineer 
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SANTA ROSA, CA 95403 
Phone: (707) 576·2220 

April 4, 1988 

NOrICE 

PROFOSED RIcrSION OF WASTE DISCHARGE ~ 

Fffi 

GEORGIA-PACIFIC ~TION 
FCRl' BRAGG ASH SOIL .IMIlNIMENT 

Mendocino County 

Camlents or reccmnendations you my have concern:lng the proposed Order should be 
subnitted in writing to the Regions! Board by April 15, 1988. Ccmnents received after 
this date cannot be given full consideration. . 

Attachment 

Benjamin D. Kor 
FJcecuti ve Officer 

cc: SWRCB, Division of Water Quality, Attn: Archie Matthews 
SWRCB. Office of the Chief Counsel, Attn: Bonnie Wolstoncroft 
DFG. Sacramento 
DFG, Yountville 
Mendocino County Health Department, Attn: Gerald F. Davis 
OOHS, SEB, Santa Rosa, Attn: B. David Clark 
rMR, Central District, Sscramento, Attn: James M. Doyle 
Mendocino County Planning Department, Ukish, Attn: Ray Hall 
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• • • Mark Neely 

California Regional Water Quality Control Board 
North Coast Region 

ORDER NO. 88-56 

RlnSION OF WASTE DlSOlARGE ~ 

roR 

GHEGIA-PACITIC OlRREATION 
FCRT BRA~ ASH SOIL AMENll1ENT 

Mendocino County 

The California Regional Water Quality Control Board, North Coast Region (hereinafter the 
Regional Board), finds that: 

1. Georgia-Pacific Corporation (hereinafter the discharger) was issued Waste 
Discharge Requirements Order No. 86-3 on January 30, 1986, for the use of fly ash 
from their powerplant boiler as a soil amendment. 

2. Under Subchapter 15 of the Water Code, nonhazardous decomposable waste can be 
used as a soil amendment pursuant to applicable best management practices, 
provided that the Regional Board my issue waste discharge requirements. 

3. laboratory analysis of the ash revealed low levels (0.16 - 0.23 parts per 
billion) of- tetrachlorodibenzofurans ('ICDF) , it toxic substance. Staff of the 
State Water Resoutces Control Board determined that, due to the bioaccumulative 
and nondegradable properties of 'ICDF, the ash "does not meet the decomposable 
criterion required for an exemption" fran the provisions of Subchapter 15. 

'lHllREF'(RE, IT IS HEREBY ORDERED that pursuant to Water Code Division 7, Order No. 86-3 be 
rescinded. 

Certification 

I, Benjamin D. Kor, Executive Officer, do hereby 
certify that the foregoing is a full, true, and 
correct copy of an Order adopted by the California 
Regional Water Quality Control Board, North Coast 
Region, on April 28, 1988 

Benjamin D. Kor _ 
Executive Officer 
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Aptil 4. 1988 

Mr. Don Whitman 
Georg~Pad.f.ic Corporation 
90 West Redwood Avenue 
Fort l%all8. CA 95437 

Dear Mr. \'hi tman: 
. ~ 

Enclosed is a copy of atentstive Order-to reseind the Waste Discherge ~ta. 
Order No. 86-3, adopted by ~raJjfOliniA Regiooal Water- ()ullityControl Board, NortIl 
Coast Region. for Goorg:i.a-Pacif:ic Corporationon~ Janultty 30. 1986._- --

The Regional Board will consider sdopt:iM of tne tentative Order at ,the Apr1l 28, 1991S, 
meeting in RClhnsrt Park •. 1£ you have any qtlestioiJs, p1eaae tall. 

Sincerely. 

Hark Neely-
Associate Fngineering Geologist 

NKN:mkh 

Enclosure 

eel Dow Jacobszoon 
Gerald Ii.Tiee 
Pete Fetter 

----------------------------
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Georgia·Pacific Corporation International Square 

Mr. Frank Reichmuth 
California Regional Water 
Quality Control Board 
North Coast Region 

1440 Gueneville Road 
santa Rosa, CA 95403 

1875 Eye Street N. W. 
Washington, D.C. 20006 
Telephone (202) 659-3600 

April 5, 1988 

....... -- ,;Jr' "TV 
".'.; -: ,""LiE:.J. 

(·JNTROL BOARD 
REGION I 

APR 7 'av 
etf6_088_ 
I~J_OJG_ 

(J FR.tt:.. 0 K8_ 
'1RT __ D M~ 
CJH __ ~ __ _ 

~~ *"_r:::J __ 
Re: Soil Amendment of Fly Ash - Order No. 86-3 

Dear Mr. Reichmuth: 
q_~ ~ -IZ. 

Following up on our telephone conversation last week, ~IL.~" 
Georgia-Pacific has serious concerns with the validity of the 
Regional Board's determination that fly ash from our Fort 
Bragg operation is not suitable for soil amendment purposes. 

Accordingly, we respectfully request that the rescission of 
Waste Discharge Requirements Order Number 86-3 be removed 
from the Board's April 28 meeting agenda. We are attaching a 
draft response to both you and the state Water Resources 
Control Board which addresses our technical concerns with one 
of the state reports. 

We would appreciate the opportunity for this information to 
be fully considered prior to the issuance of a formal ruling 
and request a meeting with you and your staff at your 
earliest convenience. I have also talked with Frank Palmer 
and will have reviewed this draft letter with him prior to a 
meeting with all of us in Santa Rosa. 

Please call me to arrange the particulars. 

CTHjcka 
cc: F. McCaig 

S. Friess 
G. Tice 

sincerely, 

4;)'w-
C. T. Howlett, Jr. 
Vice president, 

Government Affairs 
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April 8, 1988 

Mr. C.T. &wlett. Jr. 
V:I,ce P'res:ldeIIt, Govetl&DeiJW Affairs 
Georgia-Pacific Corporatim 
lS7S Eye Sti:eetN.W. 
Washingtm. D.C. ~ 

Dear 11r. Hwletti 

-We have ~ved your l4tter.dated AprU 5. 1988. in W1cll you request the Tecis:lonof 
Waste lli$dlBrge ~ Order Woo S6-.3 be removed fmll tile ~1oDalBoard's Apr1l 
28. 1988 ageOOa. We ~ boDcir: JOUr ~ end conf:b;mthe item wUlnot, beCONddered 
aJ; the April.' 28 meet:tna. . Unfort1llJat4lt. we did nOt 'receive yqur request in d!De to 
~e - the i_. ,frail our 8geIlda prior to lIIII1llng.However, n1Ilt ~ the iam will: 
not be cons1de:red duril'I8 the. April 28 meeting. -

We ..w. be reri.e$g the 1nfomation~tted with ~ PQ)mer aDd &Jd Eagle of _ . 
State Board and will contact you to ~~ange e meettbg in tWIJ Mir. 

eel Lowell D. Ambrosini 

SincenUy, 

Frank C. l'.e1cbmu tb 
Senior Water Resotlrce 
Control Fllgineer 
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STATE O F  CALIFORNIA I) GEORGE DEUKMEJIAN. Governor 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD- 
NORTH COAST REGION r 1dd0 GUERVEVILLE ROAD . .- - 
SANTA ROSA. CA 95403 
Phone. i7071 576-2220 

May 23. 1988 

?fr. Kent bfayer 
Georgia-Pacific Corporation 
P.O. Bm 1618 
Eugene, OR 97440 

Dear Mr. Hayer: 

This letter is in response to your request for changes in the Monitoring and Reporting 
Programs for both the Fort Bragg Sawmill and the Little Valley soil amendment. 

Presently, your revised Monitoring and Reporting Program No. 86-3 for the Pt. Bragg Ash 
Soil Awmdmnt requires pH to be measured daily during rain events. In response to your 
request, we agree to lessen the frequency to measuring pH once per week while there is 
flow. Enclosed is the Revised Program No. 86-3. 

As for the Fort Bragg s d l l ,  any major modification to an NPDES permit (which includes 
any lessening of nrrnftoring requirements) requires public notice followed by a ccmnent 
period. Roposed new state regulations on ocean discharge will require bioassay6 for 
industrial facilities, as they are already required on sewage treatment plants and other 

I ocean dischargers. In light of these facts, we propose that the bioassay frequency be 
lessened to quarterly, subject to public notice and review. We are in the process of 
sending notice to KPA, and built-in deadlines will rule out final Board action until 
perhaps August. 

Feel free to call if you have any questions. 

Sincerely, 

Georgia-Pacific Corporation 
P.O. Box 1618 
Eugene, OR 97440 
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• • • california Regional Water Quality Control Board 
North Coast Region 

REVISED MONITORIOO AND REPORTlNG PROGRAM NO. 86-3 
(Revised May 23, 1988) 

GEOBGIA-P.ACIFIC CORPORATION 
FORT BRAGG SOIL AHENIMEN'l' 

Mendocino Cotmty 

lb1itoring 

The discharger shall record the approximate volume of ash depoaited at the site each 
week, the approximate number of treated acres, and the location II!ld approximate tons of 
any ash stockpiled. 

The discharger shall subnit records of daily rainfall measurf!ments, dates of ash 
incorporation. II!ld explanations of periods of no incorporation activities. 

Soils receiving ash shall be analyzed every October for CEC. percent base saturation, and 
pH at a depth of 0-1' and 11-12'. An annual report shall be prepared each July 
sumnarizing the water and soil analyses, amount of ash applied, the approximate number of 
acres receiving ash, and the evidence of increased pasture land yield. 

Stot1J5nlter Runoff Monitoring 

The discharger shall inspect the areas of ash placement daily d1.lring rain events, and 
record and report any instances of ash discharge to surface streBllls, and measures taken 
to correct the discharge. 

Grab samples shall be taken fran five points (shown as pointll 5,6,7,8 and 9 on the 
attached map) at least once per week during rain events, fran two points on each of the 
ephemeral streams, at their confluence , and above and below the point of confluence of the 
ephemeral streams with the intermittent stream tributary to Little Valley Creek. 
Additional monitoring points shall be added as ash placement areas increase to ensure 
that drainage· fran all areas of ash placement are monitored. Samples shall be analyzed 
as follows: 

Constituent l.!!lit!!. Frequency 

pH pH units Weekly 
Suspended Solids nv./l Weekly 
COD mg/l November, January. 

March 
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STATE OF CALIFORNIA ;,ATTACHMENT 5 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
NORTH COAST REGION 

(~C~t440 GUERNEVILLE ROAD 

SANTA ROSA. eA 954C3 
'" -Phone: 1707) 576·2220 

( 

May 27, 1988 

Mr. Don Whitman 
Mill Manager 
Georgia Pacific Corporation 
90 Redwood Avenue 
Fort Bragg, CA 95437 

near Mr. Whi tJDan, 

This letter will serve to verify the sgreements we reached during the meeting in our 
office on May 12. 1988. regarding the possible recision of the Waste Discharge 
Requirements - for the Little Valley soil amet'ldment site. The soil ....."dment of ash is 
exempt frem sane Subchapter 15 regulations based on the ash being both deccmposable and 
nOnhazardous. We have concluded that the ash is dsccmposable, although the low levels of 
furans contained in it may linger -for a period of a few years. These furans pose no 
immediate threat to groundwater due to their characteristic of binding strongly to soil 
and low water solubility. As for surface water. so long as erosion and transport of soil 
and ash is prevented through best management practices. the possibility of a threat to 
water quality is minimal. 

The tetrachlorodibenzofuran (TCDF) content of the ash is considered to be nonhazardous. 
However. there remains the questions of the bioacClmllative character of TCDF which may 
concentrate in plant. animal or aquatic life to levels which are hazardous. Based oil 
these facts. we bave agreed that Georgia Pacific can continue use of the boiler fly ash 
as a soil amendment, with the understanding that a proposal for a sampling and analysis 
program will be forthcaning fran Georgia Pacific. This program will investigate the 
possibility of bioacCUDUl.ation of hazardous levels of TCDF found in the ash. The three 
possible mechanisms of bioacClmllation area. respiration of ash and/or soil through wind 
transport off-site: exposure of both aquatic and terrestrial animals to furans in soil 
and nearby streams; and grazing of cover crop by ruminants. 

Therefore, pursuant to Section 13267(b) of the Porter Cologne Water Quality Control Act, 
we request Georgia Pacific subnit a sampling and analysis proposal by August 1, 1988. 
with an interim report due by July 1. 1988. Please feel free to call if you have any 
questions. 

cc , Frank Palmer. SWRCB 
Kip Howlett 
Gerald W. Tice 
Kent Mayer 

Sincerely, 

Benjamin D. Kor 
Executive Officer 

( G. Doug Dutton 



STATE OF CALIFORNIA 

FACILITIES INSPECTION REPOR 
SWRCB Wt (NEW 6-87) 

r- 

@ TATE WATER RESOURCES CONTROL BOARD 

ADDITIONU INFORMATION SHOULD BE ATTACHED TO ORIGINAL 

02 17 Noncompliance follow.u@nrp&4on mcda M wrify corrrdion d o prdaurfy identifiid Motion. 

06 Miwclloneous-Any impdon no( mcntiomd above. 

NPDES 
6. N ECnON BY 7. IS EPA INSPECTION REQUIREW 

g S m n  Smle/EPA Jamt 0 Yes 
8. DID YOV TAKE A BIOASSAY SAMPLE? 

E N 0  
9. IF A BIOASSAY SAMPLE WAS TAKEN, WAS IT: 

NO St& Floxlhrough 

10. INsPECllON COMMENE ZUMMARY-RKHIIRB) (100 Charerta Maximum) 

11. WAS THERE A MOUnON? 

No Pending (a.9.. lab nrwlb) 

ADDITIONAL COMMENTS 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

• Georgia-Pacific Corporation P.O. Box 1618 
Eugene} Oregon 97440 
(503) 689-1221 

June 10, 1988 

Enclosed is the May 1988 report for the Georgia-Pacific 
Soil Amending Project as per revised Monitoring and Reporting 
Program 8'6-3. A small amount of amending was started during 
this month. 

Encl. 

Sincerely, 

Kent C. Mayer 
Environmental Engineer 

WATER QUALITY 
CONTROL BOARD 

REGION I 

JUN 1., '813 
':JU_OBB_ 

a Cl_ 0 JIj""" 
~ FlI.E::... !b tm~ 
ORT_O~ 
OlH_D __ 
OSW_D __ 

ORC_ o REPlY 
,--, .. ,,. ...... _ ...... . ......, 



• • • 
May 1988 Report 

Georgia-Pacific Corporation 

Fort Bragg Soil Amendment Monitoring and Reporting Program 86-3 

Monitoring 

Volume of Ash Deposited 
by Week 

= Cubic Yards of 
Ash Deposited 

(Deposited) 
(Areas A & W.) 

Week 
of; 

d 1 - 07 
08 - 14 
15 - 21 
22 - 28 
29 - 31 

Number of treated Acres 

Number of Treated Acres 

320 Yds 3 

360 
440 
500 

80 

Total = 1,700 Yds 3 

Area A = 41.4 

Area W = 5 

WATER QUALm' 
CONTROL BOARD 

!:Icr-tr ... 1 I 

JIlN 1" 'IlS 

':JaK_O BB-
OCl_01G
Ofll_OKll-

DIIT-O--
precipitation Measurements DJH- 0 __ _ 

Minimal rainfall occurred during the month of May: DSW _ 0 __ -
saturday May 7=.43",Friday May 13==.17" and wednesday May IB=.62 inche~RC_ OREPlV 

Stormwater Runoff Monitoring 

No monitoring was possible due to minimal rainfall, 
and lack of water in the ephemeral draws. 

Ash Depositions 

1,700 Yards of ash (Approx.) were deposited to the winter area. 

o Yards of ash were amended. into Area A. (See above) 

pC,~4A---
Kent C. Mayer 
Environmental Engineer 
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C~'LIFOh. F:EGIO~~I"'L ('lATER 
I'lOF:TH COAST 

, -
QUALITY 
REGION 

_., .... -e,'t.;., .. __ " .• · 

Intero-ffice Communication 
, 

1) I=,-,ank Hei chmut.h (/L D?'iTE: 14- June 1988 
2)File:Georgia-Pacific Ash soil Amendment 

"n '".~." .. , 

FRO~l, Ma,-k Neely 

SUBJECT, Campli,i\nce inspection of G-F' Ash Little Valley Soil Amendment 
Site 

On 10 June 1988 I completed a level B compliance inspection nf the subject 
site. I was accompanied by Kent Mayer, G-P's environmental director, and 
Dave Larkin!! con-:;trLtctlon en9inE~er.. L~e lnspected the storage eu-sa and the 
planned amt=ndment: t:'{("'(~a!:i for' tile 87-88 \.',int81'"' stockpile!, and- 'the planned 
storage and dmendtT;./-?nt areas for- thE' 88-89 s·tackpile and the ash prodLlc~d 
by the inill bailet'"" for- 5ummet- 1'=188" ~·Je .3.1-:':·0 tc:ur2d the aF":?.!-a "·Jith an eye 
for areas to use in the future. 

t-1v impression of 'the Little Val lev- area is that it is i;;1 good area to 
utilize 'for soil .am;:nding. Th:::! vi3.11ey 'riGor is peer-Iy diss:ac·ted, so t!iEt-e 
are 'rew drainage features (S2e sk'?tch map). B2t~t:::en the ame~nding ~\nd 

star a9.~ ar--::?i3.'5 and th(-'? Cr·eek th:?r""8 is .a 1 al'--gt"-? 'F 1 at .'dl'""e..::-\ that wi 11 ca:b:h a.ny 
ash r.h;at m.a:y ,!:"~yode o·ff of ,the stockpi les. 

The br=si: mana\.:;emef~t p"-Clcti f.:es -f cr amr=ndi rH::J the a<;~h entai 1 a 40-f OO"!: 

setbt3ck fr'cm .. 3.11 drainage ~.".::.-\.ys, wilether eohemeral, ,intermi ttent, or 
;:;.er-ennial. The actual seto.-:,:tck app(-'?ar'3 -to b::? more on -th2 Llr·delr' o'F 50 CI'- ,SO 
f:~et_.. The Q,"'cund sur7acp- iB r·ipped ;Jrio~- to scocl<p1liilg OF" a;nending,a~ 

the soil has ve)'"-v :Jocr dra~nag~~ anc! d:t:.;.kinf,J is di·f,ficqlt wi·tMout rippinq .. 
There is an ob......- i OLlS i ncr:':=ase i r. f ert iIi t Y 4-..Jher·*:? the aeh hE::~s been r~rr:-ended ~ 
as the grass .~ thicker and higher (they usa a Caltr-an3 seed :nix which 
i ncl ud~s pc-:?r$'.1nni ;3.1 arid dr.nu,~ll "·y(·::!gr'"aS5 dnd clovel'·). HOL"-If.S'-.... er, Wi,er'e 
vehicle "tracks ha'.re di:s.rupted the t]roLlnd cover~ the sUT-raca is p!,"'onr::? to 
r· i 11 i ng .. 
runo·f-f .. 

Drainage ditches are e~cavat2d around edch stockpile to divert 

Lcu'--k i n tol d me th.:at the ash pt-oduct i on has dl"-opped off, so that not .;:nough 
a:3h is del i vc~r-ed "to amend a .( ar'J€? encuqh area to all o~~, a tr.::lC:tor dnd di sf< 
to operate daily. I recommended that they disk as seon as it is feasible, 
net less than weekly. 

A..,C'!:er inspec·cion and discussion,' ~\le came to 'the following agreements: . , 
,I. .-' 

2) 

The· existin~] stockpile 
agreed-upon site.. It is 

Due to the potenti al 
produced through t.his 
Li ttle V"ll ey Creek, 

,From this past winter 
&. ridg'etop location ~;J1th 

can be 
pler.ty 

amenc!~d at the 
Df rooll\~ 

of ,-,111ng ,on disrupted sur- f l'aC es ~ -the ash 
summ:ar should b~ amended beginning down by 

\·,Iorklng back awa.y 'fr-om ·the Creek so tha.i:· eac:h 
.:!ifnended ar~:?a 

to be f~nou9h 

at .a minimum .. 

ca.n r·~~main undisturbed follcYJing disking. The.re a.ppeli:uws 
room 'to e.,men,j the ash pt-aduced fot-- the ne~,~t three years!' 
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3} 

4) 

• • G-P will build • rocked road to access the new amending areas. 
thi s wi 11 prevent furthelr di srupti on of any amended areas .. 

G-F' Io'Jill submit a long-:""ange i£{m!2nding p~an, rather than corne ba.ck 
each year- wii:h a new propDsal. This i':5 dep{-:?:ndant Cl,n the results 
of the on~-goin(~ to}~icQlo~~y study, and on my obsf.?t~vations during 
futur~·inspection5. 

G~·p appE~a.t-ed to be in compliance with their Waste Discharge 
Requi I'·ements. 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

Georgia·Pacific Corporation 

0.0'3 
@P/ 

• "'''',:.c.,"., .. "., 
IlW n J Lfi , .. ,dj.i""~ L.:: i 

P.O. Box 1618 (:f1~ROL ." 
Ellgelle, Oregoll m BOARD 
(503) 689-1221 1=~IfW I 

JUl15 'Btl 
OBK_DBB -OCJ_OJG 

~ FR~r;;{-" -: 
ORT_ ~ 
01H_0 ---OSW_O __ 

ClRC_ OR£PlY 
I"' •• , ....... -:: _. 

July 12, 1988 

Enclosed is the June, 1988, report for the Soil Amending 
project for Georgia-Pacific, as per Monitoring and Reporting 
Order No. 86-3. 

No amending was done last month, as previously reported, 
because the site-operator decided to wait for the site inspection 
which was performed in June, by Mark Neely of the Regional Water 
Board. 

, Soil amending was scheduled to begin July 1, 1988, for 
the summer season. 

Again, minimal rainfall was reported for the month of June. 
Details of precipitation are included in the Monitoring Report. 

Encl. 

If you have any questions, please call me anytime. 

~'d~ 
Kent C. Mayer 
Environmental Engineer 
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( July 1988 Report 

( 

Georgia-Pacific Corporation 

Fort Bragg Soil Amending Project- Monitoring and Reporting- #86-3. 

Monitoring 

Volume of Ash Cubic Yards 
De!2osited, by Week = Ash De!2osited (Areas A & w) 

Week of, 01-03 = 260 Yds 3 

04-10 480 
11-17 500 
18-24 420 
25-31 560 

2,220 Total Yds 3 Deposited = 
Area A Number of Acres Treated = 49.2 

Area W Number of Acrea Treated = 5. 

Preci!2itation 

Minimal (insifnificant) rainfall fell during the month. 

Stormwater Monitoring 

No monitroing was possible because of lack of rainfall. 

Ash Deposited 

All the ash at the site, both from the winter stockpile 
and from the mill production of this summer, has been amended. 
Total amount of ash amended was 7.25 acres, (see cover page), 
into Area W. 

Kent Mayer 
Environmental Engineer 



June 1988 Report 

Georqia-pacific Corporation JUL ! 5 '86 

&K - c i u L - -  
Fort Bzagg Soil Amending Project - Monitoring and ~eportinQ -853 

OCI - DIG- 

 oni it or inq 

Volume of Ash Cubic Yards of 
Deposited, by Week - - Ash Deposited (Into Areas A id%? '- 

2 5 8 -  O-- 
Week of; 01-04 360 yds3 

05-1 1 360 J RC - REPLY 
320 <.,. : .- 7. - 
400 
320 

1,740 Total Cubic Yards Deposited 

Area A - Number of Acres Treated = 41.4 

Area W - Number of Acres Treated = 5 

Precipitation Measurements 

For the month of June, there was .83 inches of rain during the 
week of June 2, and -10 inches in the week of June 16. A total -- 
of .93 inches of rainfall was recorded for the month. 

Stormwater Runoff Monitorinq 

No monitoring was possible because of minimal rainfall 

Ash Depositions 

r740 yards3 of ash (Approx.) deposited to the Winter Area. 

O Yards of ash were amended into Area A. 
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Page 2 • J ANUIlRY 1988 REPORT. 

Due to .Iet ground conditions, no ash ~Ias incorpo~-ated during ,1anuary. 
All loads of ash were placed in the winter storage area as approved by 
Sue Warner. TotaJ volume to tt-,.:: winter storage area VIaS 1.8~,O cubic: 
yards during the mcmth of January. 

The pH samples were test.ed by G/P pr~rsonnel (St.eve Petrin>. M5. l~arner 
has infoY-med me thiat. vie need mot strictly foUm'l reyj,sE':d monitoring 
order 86-3 now t.hat the C t" A has been litt"d, as long as the ash is 
checked daily. I have continued to sample pH until further guidance 
ar,-i yes. 

~iII~~_~e~~gr~ti~ 

2.tl.. 
~ 

'2 ~ L ~ ~ 
Q.e!;g 

01/03 6.4 6.4 6 ~' . .., 6.5 6.5 

01109 6.8 6.9 6.9 6.8 6.9 

01114 6.8 6.9 7.0 7. 1 7.0 
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April 1988 Report 

Georgia-Pacific Corporation 

Fort Bragg Soil Amen·dment Montioring and Reporting Program 86-3 

Volume of Ash Deposited by Week 

Week of, 01 - 02 
03 - 09 
10 - 16 
17 - 23 
24 - 30 

Number of Treated Acres (Area A) 
Number of Treated Acres (Area W) 

Precipitation Measurements 

Monitoring 

= Cubic Yards of Ash Deposited. 

140 Yd~ 
340 
340 
340 
240 

41.4 Acres 
5 

Minimal rainfall occurred during the month of April. 

All loads of ash were deposited in the winter-storage area, 
approved by Sue Warner. Total volume to the winter storage 
area was 1,400 cubic yards for the month of April. 

Stormwater Runoff Monitoring 

No monitoring was conducted due to minimal rainfall, and 
lack of water in the ephemeral draws. 

Kent C. Mayer 
Environmental 

Vi {'-,·,:'F:..! i;!,; "" \' " 
~. ... .•• ...... tiM ... f f 

CONTROL BOARD 
Pl:~V1M I 

"'y') , Engineer ,.A! .•. cd 

'JQK_ OBll -
.:iCJ_DJG_ 

fJFR_DKD_ 
lRT_D __ _ 

-.:: iii _ 0 __ _ 

JSW_ 0 __ _ 

.J RC_. 0 REPLY 
\ , ~ , .. : ... ~ 
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March 1988 Report 

Georgia-Pacific corporation 

Fort Bragg Soil Amendment Monitoring and Reporting Program 86-3. 

Monitoring 

Volume of Ash Deposited by Week 

Week of, 01-05 
06-12 
13-19 
20-26 
27-31 

Number of Treated Acres in Area "A" 
Number of Treated Acres in Area "w" 

Precipitation Measurements 

= Cubic Yards of Ash Deposited. 

240 Yd~ 
320 
520 
520 
220 

41.4 
5 

Minimal precipitation occurred during the month of March. 

All loads of ash were deposited in the winter-storage area, 
as approved by Sue Warner. Total volume placed in the winter
storage area was 1,820 cubic yards for the month of March. 

Stormwater Runoff Monitoring 

No monitoring was done due to minimal rainfall, and 
lack of water in the ephemeral draws. 

Signed, 

~C.~~ 
Kent C. Mayer 
Environmental Engineer 
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• JAt~UARY 1988 REPORT • 

GEORGIA--PI~CIFIC CORPORATION 

FORT BRASH SDlL AMENDMENT MCiNITORINH P,ND REPORTINH PROHRp,M NO. 86-:3 

January 01 - 02 
0::; - 09 
10 - 16 
17 2~~ 

124 :$0 

Number of Trt.ated Acres (Area A) 
~ju",bE'r of Treated ficres ({lrea ~J) 

Janual-Y 1 
2 
3 
4 
~ 
..J 

6 
7 
8 
9 

10 
.u 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
.,~ 

..: ... J 

26 
27 
28 
29 

':';.'''~ 
30 
31 

(;'\,!.l;..lS._X:';l[,Q.~_.9.t_(l.~Q - deposi ted 
at the winter storage are •• 

o 
560 
~~f.JO 
:,,80 
320 
20 

41.44 ?tcres 
5 

o. (>q. 
0.83 
0.77 

(> 

0 
0 

0.27 
0.8(> 
0.46 
0.96 
0.06 
0.03 
0.18 
1. "17 
0 .. 52 
0.25 
0.03 

(> 

(l .. 

0 
0 
0 
<) 

(> 

0 
0 
(I 

(> 

0 
(> 

(> 



Page 2 • J?iNU!lRY 1988 REPORT. 

Due to wet ground conditions, no ash was incorporated during January_ 
All loads of ash were placed in the wint.Er storage area as approved by 
Sue Warner. Tota.l vol Ume- to the wi ntt.::-r storage area vsas 1,84·0 c:ubi c 
yards during the month of January. 

The pH samples Were tested by G/P personnel (steve PetrinI. Ms. Warner 
has i.nfor-mE;'ci me th~at vJE? need nL")t strict.ly follow revisE':d 'monitoring 
orcter 86-:5 now t.hat the C .~< A has been Ii f \:<,d, as 1 (Jng as t.he ash is 
checked daily. I have continued t.o sample pH until further guidance 
arrives .. 

~III~g_~a~~€r~ti? 

2.1;.;.. ~ 

'd ~ L ~ 2-
.Q§'!;~ 

01/03 6.4 6.4 6 ~. ... 6.5 6 .. 5 

01/09 6.8 6.9 6.9 6.8 6.9 

01/14 6.B 6.9 7.0 7. 1 7.0 
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ATTACHMENT 6 

Georgia·Pacific Corporation International Sq1lare 
1875 Eye S;_·.:J·,\ivj:;:;' ;'';, ','"" .. 

Mr. Benjamin D. Kor 
Executive Officer 
California Regional Water Quality 
control Board 

North coast Region 
1440 Guerneville Road 
santa Rosa, CA 95403 

Dear Mr. Kor, 

,~~J.I'(";".W'':'''lt \;oo.t....' .... :.....I, ; 

Washington, q;~j,gqqg6 B11':'0 
Telephone (202;'65~1h~! r1..-

OSK OBn_ 
July 15., C· 88 010 L.J J_ ~'J_ 

.i'j fR dL 0 KO _____ 

In your letter of May 27, 1988, you requested a proposal for a 
sampling and analysis program for tetrachlorodibenzo-furans 
(TCDFS) in the fly ash from Ft. Bragg wood products manufacturing 
facility. 

It is our understanding that because none of the fly ash analyses 
to date have shown any 2,3,7,8 TCDFs (core), we agreed at our May 
meeting that the analysis of samples in these studies would be 
for non-2, 3,7,8 TCDFs (non-core). These analyses would be for 
the summation of non-core congeners. You will observe that in 
the cover crop study plan there is a confirming analyses for the 
assumption of the absence of the core TCDF congener. 

We . appreciate your willingness to extend the submission of the 
interim report to July 15 and believe the attached protocols are 
specific enough to be considered as the sampling and analysis 
proposal due on August I, 1988. 

The sampling and analysis proposal addresses the three areas of 
interest identified in your letter. These areas include wind 
transport off-site, animal exposure to amended soil, and the 
cover crop potentially available for grazing. 

Due to the extremely low concentration for which we will be 
analyzing, sample volumes may have to be relatively substantial. 
For example, to determine low parts per trillion concentration in 
particulate, air samples may have to collect dust for extended 
periods of time. For this reason, these projects may begin 
concurrently but extend over different periods of time. 



( 

Mr. Benjamin Kor 
July 15, 1988 
Page two 

While we plan to use California Analytical Laboratories in 
Sacramento for the analytical work, consultants have not been 
identified for the other activities in these projects until your 
review and comments of these proposals have been made. 

We appreciate your assistance in this matter and look forward to 
your comments. 

Encl. 
CTH/cka 

Sincerely, 

C. T. Howlett, Jr. 
Vice President, 

Government Affairs 
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Mr. Benjamin D. Kor 
Executive Officer 

Georgia·Pacific Corporation 

California Regional water Quality 
Control Board 

North Coast Region 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Kor, 

• International 51!!!"." 
1875 Eye Stree!WF.iiKR illJAU;"j 
Washing"", LOON1/Ii'9t OOAHO 
Telephone (202) 65~Ifi~J 1 " .. 

In your letter of May 27, 1988, you requested a proposal for a 
sampling and analysis program for tetrachlorodibenzo-furans 
(TCDFs) in the fly ash from Ft. Bragg wood products manufacturing 
facility. 

It is our understanding that because none of the fly ash analyses' 
to date have shown any 2,3,7,8 TCDFs (core), we agreed at our May 
llleeting that the analysis of samples in these studies would be 
for non-2, 3,7,8 TCDFs (non-core). These analyses would be for 
the summation of non-core congeners. You will observe that in 
the cover crop study plan there is a confirming analyses for the 
assumption of the absence of the core TCDF congener. 

We appreciate your willingness to extend the' submission of the 
interim report to July 15 and believe the attached protocols are 
specific enough to be considered as the salllpling and analysis 
proposal due on August 1, 1988. 

The sampling and analysis proposal addresses the three areas of 
interest identified in your letter. These areas include wind 
transport off-site, animal eXposure to amended soil, and the 
cover crop potentially available for grazing. 

Oue to the extremely low concentration for which we will be 
analyzing, sample volumes may have to be relatively substantial. 
For example, to determine low parts per trillion concentration in 
particulate, air samples may have to collect dust for extended 
periods of time. For this reason, these projects may begin 
concurrently but extend over different periods of time. 
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• 
M~. Benjamin Kor 
July 15, 1988 
Page two 

• 
While we plan to use California Analytical Laboratories in 
Sacramento for the analytical work, consultants have not been 
identified for the other activities in these projects until your 
review and comments of these proposals have been made. 

We appreciate your assistance in this matter and look forward to 
your co:m:ments. 

Encl. 
eTH/cka 

Sincerely, 

C. T. Howlett, Jr. 
Vice president, 

Government Affairs 
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PROPOSAL FOR 
RESEARCH PLAN TO DETERMINE 

NON-2, 3,7.,8 TCDFs IN FLY ASH AMENDED SOIL 
AND RELATED ENVIRONMENTAL VECTORS 

I. Cover Crop Study Plan 
II. Dust Sampling Plan 

III. Terrestrial Animal Exposure Plan 

JULY 15, 1988 
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COVER CROP STUDY PLAN 

objective: To determine levels of non-2,3,7,8 TCDFs in cover 
crops grown on soil amended with fly ash from Ft. Bragg wood 
products facility. 

purpose: To determine whether non-2,3,7,8 TCDFs are taken up and 
perhaps accumulated in flora and therefore become available to 
animals grazing on soil amended with fly ash. 

study Desian: From the sample site used in the terrestrial 
animal study plan on which fly ash was amended within the last 12 
months, a pair of soil samples will be taken to a depth of 30 
inches and analyzed for non-2,3,7,8 TCDFs. Similar soil samples 
from the "control" site will also be taken and analyzed. 

Simultaneous with the acquisition of the paired soil samples from 
the two sites, paired samples of ground cover (grass and clover) 
from the two sites will be harvested and analyzed for non-2,3,7,8 
TCDFs. Assuming these initial samples of soil and forage are 
taken in the fall of 1988, in the spring of 1989, paired samples 
of ground cover from the same areas previously sampled will be 
taken. These crop samples will be analyzed for non-2, 3,7,8 
TCDFs. If two consecutive samples have reported values of non
detectabi1ity, this study will be completed. If the values 
reported are above the limit of detection, then the study will 
continue until two consecutive values of non-detectability are 
obtained. All samples taken will be split with one set for 
analysis and the other set archived under QA/QC criteria for good 
laboratory practices. 

The analysis for TCDFs in the first set of soil samples will be 
for core (2,3,7,8) and a summation of non-core (non-2,3,7,8) 
TCDFs. If these results are consistent with all previous 
analyses of the fly ash from this facility, that is only non
core has been detectable, and all values for 2,3,7,8 TCDP have 
been non-detectable, all subsequent analyses of samples taken in 
this or the other studies will be for total TCDFs but shall be 
reported as non-2,3,7,8 TCDF. This procedure will facilitate the 
analytical phase of these studies and achieve a cost savings. 

Reports: An analytical report of the initial soil and crop 
samples will be prepared. Subsequent progress reports of each 
additional crop sampling phase will be prepared. 

Timing: This study will take at least six months and may extend 
for a year or more. 
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DUST SAMPLING PLAN 

Objective: Determine concentrations of non-2,3,7,8 TCDF in 
airborne dust from sites amended with fly ash from the Ft. Bragg 
wood products manufacturing facility 

Purpose: To provide a basis for determining if wind borne 
particulate provides a means of transport off-site for non-
2,3,7,8 TCDFs that may be present in the soil. 

Study Design: An upwind and downwind airborne dust samples will 
be taken at two locations in the same valley. One location will 
have had fly ash amended in the soil within the last six months 
and the other site will not have amended soil and serve as a 
control. The upwind/downwind samples will be placed in parallel 
configuration and at equal distances from each other at the 
respective sites. 

Wind direction, its periodicity, and velocity will be obtained 
from the Weather Service, the air field, and other appropriate 
sources. This information will be used to determine the proper 
location for placement of the samplers. In addition, using 
currently available particulate dispersion models from the 
scientific literature, particle distribution from the ash amended 
site will be calCUlated with particular attention paid to the 
dispersion potential and pattern within the valley. 

Standard cascade impactions will be used for sampling in order to 
provide particle size distribution for use in the dispersion 
modeling and the percentage of dust in the respirable size range 
(0.2-10 microns) 

The four dust samples will be analyzed for non-2,3,7,8 TCDFs and 
will be weighed within specified sized distributions (eg. 
respirable particulate) and total weights and samples will be 
split so that one part can be analyzed and a full archived sample 
can be retained under specified QA/QC criteria for good 
laboratory practices (GLP). 

Reports: There will be two reports on this project. One will be 
an Analytical report from the laboratory. The other report will 
be prepared by the industrial ·hygiene or environmental monitoring 
consultant. This report will contain the particle size 
distribution data and the results of the dispersion modeling. 

Timing: The completion of this project is largely dependent on 
the sample collection phase to obtain enough material for both 
the analytical and archive samples for the limit of detection 
that is of interest. 
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TERRESTRIAL/AQUATIC ANIMAL EXPOSURE STUDY PLAN 

Objective: To measure the levels of non-2,3,7,8 TCDFs in 
terrestrial animals in contact with soil amended with fly ash 
from the Ft. Bragg wood products manufacturing facility. 

purpose: To determine whether bioaccumulation of non-2, 3,7,8 
TCDF occurs in animals from contact with amended soil. Sampling 
of aquatic species will not be undertaken until the dust 
distribution study is completed and or determinations can be made 
whether a stream that supports aquatic life is in contact with 
amended soil. 

Study Design: Four sites will be selected for this 
site without amended soil will be used as a control. 
where soil amendlilent has occurred within the last 
from 6-18 months, and two years will be selected. 

study. One 
These sites 
six months, 

Earthworms will be used as the test species because their 
migratory pattern maximizes the likelihood of contact with only 
the amended soil, while foraging mammals with a wider range of 
habitat would make correlation of observed concentration with 
potential exposure virtually impossible to make. 

Earthworms will be taken at a depth of about 12 inches (± 6" 
either way) from two locations at each site. .The four sets of 
paired samples· will be weighed, dyed, and split. One-half of 
each paired set will be analyzed for non-2, 3,7,8 TCDFs and the 
other half retained under QA/QC criteria of good laboratory 
practices. 

Reports: An analytic report and description of the study' s 
methodology and procedure will be prepared. 

Timing: Less than one year. 



CALIFORNIA REGIONAL WATER ",unLI CONTROL BOAR~ 

('~~~!~ER~~e~~E~~~I~N 
SANTA ROSA. CA 95403 
Phone: (707) 576-2220 

I 

( 

July 27, 1988 

Mr. Kent Mayer 
Georgia-Pacific Corporation 
P.O. Box 1618 
Eugene, OR 93340 

Dear Mr. Mayer I 

During my inspection of the Little Valley ash amending site on June 12, 1988, I agreed to 
Georgia-Pacific'. proposed amendment site for the 1987-88 ~ter period stockpile. This 
amending will take place just to the north of the stockpile. This letter will serve as 
official confiIlll8tion of that assent. I hsve provided a sketch map fran my inspection. 

Please call if you hsve any questions. 

Sincerely, 

Mark Neely 
Associate Engineering Geologist 

CCI Dave Larkin 



. ,.~ ... 'to ATTACHMENT 2 
State of Cllifornia 

Memorandum 
~e-. __ 

WAlt.1 QJAUiY 
CONTHOl BOARD 
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To Frank Reichmuth 
North Coast Regional Water 

Quality centrol Board 
1440 Guerneville Rd. 
Santa Rosa, CA, 95403 

Frank Palmer 
Water Quality Criteria 
Division of Water Quality 

From : STATE WATER RESOURCES CONTROL BOARD 

Dote M~I~511988 
FEB 16 '90 , 

[JBK --:. [J RK 
CCJ _ClR-

. OFR _ CBB -
CRT OKO-

t;lJH = [JJS = CSW_[J __ 

C [JREl'ty 
C All STAfF [J ALE 

Sublect: REVIEW OF PROPOSAL SUBMITTED BY GEORGIA PACIFIC CORPORATION 

This is in response to your request for review of the subject 
proposal, relating to possible bioaccumulation of tetrachloro
dibenzofuran (TCDF) present in fly ash that is used as a soil 
amendment. overall, I think the three part study plan should 
provide sufficient information for determining if TCDF is 
bioaccumulating. I have one suggested addition·to the Terrestialj 
Aquatic Animal Exposure study Plan: include 2,3,7,8-TCDF as well 
as the proposednon-2,3,7,8-TCDF in the earthworm analyses. I 
am suggesting specific analysis for 2,3,7,8-TCDF because of the 
possibility that bioaccumulation of this TCDF isomer may be 
sufficiently great to :;:eveal its presence even though 'the fly 
ash analyses indicated that that TCDF present were non-2,3,7,8 
isomers. As I have mentioned before, a recent study showed 
bioconcentration of 2,3,7,8-TCDF by rainbow trout to exceed a 
factor of 6,000. 

r also wish to repeat that, based on the Japanese and Taiwanese 
human exposures, there is reason to believe that non-2,3,7,8-
TCDFs can accumulate in humans and are potentially toxic. The 
enclosed article by Rappe et al. (1983) indicates that both 
2,3,6,8- and 2,3,7,8-TCDF were retained by people exposed to 
these· contaminants. Masuda et al. (1983) found 0.4 ppb 2,3,6,8-
TCDF present in the liver of a Yusho patient who died in 1975, 
seven years after exposure. Note that the concentration of 
2,3,7,8-TCDF was below detection. These data are suggestive that 
the 2,3,6,8-TCDF isomer may have as long or longer half-life in 
humans as the 2,3,7,8-TCDF isomer. 

Masuda et al. (1983) also report that 2,3,6,8-TCDF causes enzyme 
induction analogous to that of 2,3,7,8-TCDF in rat liver and 
lung. Masuda .. et al. (1983) note in their discussion that three 
~ four chlorine atoms in the lateral (2,3,7,8) positions enhance 
enzyme activity. At least two of the non-2,3,7,8-TCDFs (2,3,6,7-
TCDF and 2,3,6,8-TCDF) may have toxicological consequences. 

; .. 

i 

r 

-----~~~--~----------_r--------------.-----------~~ 
1~ <{kl&~ .. 
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Frank Reichmuth -2-
AUG - 5 1988 

Finally, I am attaching a recent article that appeared in 
Science (July 15,1988), which reports congenital poisoning to 
offspring, of women'eicposed in a l.979 Taiwanese incident to PCBs 
contaminated with PCDFs. This incident was remarkably similar to 
the Japanese event that occurred l.1 years earlier. . 

Attachments 

bcc: Dave Cohen 
Gerry Bowes 

FPALMER:KPennino 
8/4/88/2-8400 
Filename:., rechmuth. fhp 
Disk:, Palmer #4 
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Mark Neely 
california Regional Water 

Quality Control Board 
1440 Guerneville Road 
santa Rosa, CA 95403 

Dear Mr. Neely, 

Georgia·Pacific Corporation • P.O. Box 1618 
Ellgene,Oregoll97440 
(503) 689·1221 

August 8, 1988 

Enclosed is the report for the Soil Amending pro~ _ 
for July, 1988, as per Monitoring and Reporting Orde 86-3,') 

/ 
Amending at the site was started this month. Dur1n --' 

the month of July, all of the stockpile from the winter of 
'87-88 was amended into 6.5 acres. Another 1-t acres were 
amended with this summers' production, as per Order 86-3. 

There was no rainfall at the Little Valley site for 
the month of July, 1988. 

If you have any questions, please feel free to call me. 

S;;;;d?-
Kent C. Mayer 
Environmental Engineer VIP.,; ~~i1 ~.;U,:: .' 

CON TROl Bth -:H) 
r.·''':''t:'Jf\iII' I 

AUG )1 'tci 

:::1 SW __ 0 '_'_'''" 
=i Poe ___ C:.: ~m '. 
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August 1988 Report 

Georgia-Pacific Corporation 

Soil Amending Project - Monitoring and Reporting Order 86-3. 

Volume of Ash 
Deposited, by Week 

Week of, 01-06 
07-13 
14-20 
21-27 
28-31 

Monitoring 

Cubic Yards 
Ash Deposited (Area A, South) 

480 Yds 3 

500 
360 
380 
200 

1,920 Yds 3 Total Deposited 

Area A (South - Number of Acres Treated = 50.8 
portion) 

AreaW is constant at 5.0 acres. 

Precipitation 

No measureable rainfall. 

Stormwater Monitoring 

See above. 

Ash Deposited 

All ash generated from the mill from the month of August, 
1988, was ammended into the soil. The area covered is south 
of the treated area A and continues south, covering approximately 
1.6 acres. 

Kent C. Mayer 
Environmental Engineer 



1440 GUERNEVILLE ROAO 
SANT A ROSA, CA 9S403 
Phone: 17011 576·2220 

August 15, 1988 

Kr. Dave Larkin ' 
Georgia-Pacific Corporation 
90 Redwood Avenue 
Fort Bragg, CA 95437 

Dear Mr. Larkin, 

CONTROL BOARD-

In my letter to you dated July 29, I neglected to state that I had agreed to your request 
to begin incorporation of the ongoing ash production from the mill, as well aB the 
stockpile from last winter. You are free to do BO in the area agreed upon (see attached 
sketch map). I would like to take this opportunity to reaffUm some of the best 
management practices that we have also agreed upon. 

1. Retain a mfniulllD SO foot buffer between incorporation activities and any 
watercourse, whether perennial, intermittent, or ephemeral. ,Wider buffers are 
certainly allowable and probably preferable. 

2. The ash should not be allowed to accumulate for longer t}Uln a week during the 
8\lIIIJIer period. It should be incorporated as soon as there is enough ash to 
feasibly incorporate with heavy equipnent. This office should be notified if a 
need arises to store the ash for longer periods. 

3. Once the ash bas been incorporated in an area and planted with grass seed, there 
sball be no passage of vehicles or equipnent over the smetlded area. This will 
prevent disruption of the ground cover that leads to surface erosion. 

A stated in our phone conversation on August 8, I will be arranging an inspection of the 
Little Valley site during the week of September 19-23 in order to evaluate the planting 
situation and the planned stockpile site for next winter. Feel free call if you bave any 
questions. 

Sincerely, 

Mark Neely 
Associate Engineering Geologist 

MKN,mkk 



, 

STATE OF CALIFORNIA .==============, GEORGE DEUKMEJIAN, Governor 

CALIFORNIA REGIONAL WATER QUAU1Y CONTROL BOARD-
NORTH COAST REGION 
1440 GUERNEVILLE ROAD 
SANTA ROSA, CA 95403 
Phone: (707) 576·2220 

•"_: .. ,, .. .. ' ~~ 

.. -' 

,",.gust 25, 1988 

Mr. C.T. Howlett, Jr. 
Georgia-Pacific Corporation 
International Square 
1875 Eye Street N.W. 
Washington, D.C. 20006 

Dear Mr. Howlett: 

We have received your 'Proposal for Research Plan to Determdne non-2,3,7,8 TCDFs in Fly 
Ash Amended Soil and Related EnvirotllllSntal Vectors', dated July, 15, 1988. We believe 
that the three part study plan should provide sufficient .information for deteDDining if 
TCDF is bioacCUlllUlating. One addition we would like to suggest: would be to include 
2,3,7,8-TCDF as well as the proposed non-2,3,7,8-TCDF in the eart:hworm analyses. The 
reason for this is because of the possibility that bioaccumulation of this TCDF isomer 
maybe sufficiently great to reveal its presence even though the fly ash analyses 
indicated that the TCDF present were non-2,3,7,8-TCDF isaners. 

Also, we would like to formalize tha dates of subnission of the progress reports in order 
to keep the study moving in a tJmely fashion and allow us to anticipate when we can 
expect specific goals to be met. Please provide us with such a schedule by September, 
1988. 

With the inclusion of the additional analysis for the earthworm study, we concur with 
your study proposal and agree that you may begin as soon as feasible. Please call if you 
have any questions. 

BIlK:mkk 

cc: Kent Mayer 

Sincerely. 

Benjamin D. Kor 
Executive Officer 



• • Georgia·Rlcific Corporation P.O. Box 1618 
EIIgeue,Oregol197440 
(503) 61151'12?) . 

Mark Neely 
California Regional water 

Quality Control Board 
1440 Guerneville Road 
Sant~ Rosa, CA 95403 

Dear Mr. Neely, 

Enclosed is the report for 
as per Monitoring and Reporting 
for the Georgia-Pacific mill at 

ii:- .', . ;.,; 1 : •• "" .,: 

CON r:uJL Fj~_~, ""I 

L~,.. .. (;;t~-,), 

SEP I? '88 

September 9, 1988 

the Soil Amending project 
Order 86-3, for August, 1988, 
Fort Bragg, California. 

There was no measureable rainfall at the site for the 
month of August. Approximately 1.6 acres was amended, from 
the production for the month. 

Encl. 

If you have any questions, please call me. 

Sincerely, A./ 
~./t/r~ 

Kent C. Mayer 
Environmental Engineer 
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September 1988 Report 

Georgia-Pacific Corporation 

Soil Amending Project- Monitoring and Reporting- Order 86-3. 

Monitoring 

Volume of Ash 
Deposited, by Week 

Week of, 01-04 
05-11 
12-18 
19-25 
26-30 

= 

= 

Cubic Yards (newly 
Ash Deposited=Area A, South- approved) 

160 Yds 3 

480 
460 

80 
60 

1,240 Yds 3 Deposited 

Area A-(South) - Number of Treated Acres is 52.4 

Precipitation 

4/100" of drizzle, for the month of September. 

Stormwater Monitoring 

N/A 

Ash Deposited 

All the ash generated from the boilers was deposited 
and amended for the month of September in an area of 
approximately 1.6 acres. It should be noted that the 
mills were down for 4t (workweek) days this month. 
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03 Enfarcomsnt i c l l o x u p b r p m o n  made to rsrify the condiht  d an enfar<ement mion are being met. 'G' 
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... ".z* 
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PCDD/F-CONCENTRATIONS IN CHIMNEY :,<.J. =?<):.1 

HOUSE HEATING SYSTEMS 

H. Thoma, University of B:ayreuth, Chair 0= '=:cclogica~.~ 

Cheniistry and Geochernlstryl P.D.Box 10 ',2 3:,.8580 

Bayreuth,. FRG 

SUMNARY 

-\ :·;4 _ : .' :.;. 
50 different chimney soot samples from house heati=.g :"r.. the area' Ci.f~·1J'2t~{re1ith·; 

Germany, were analyzed for PCDD/F. The furnaces opera~ed with wood, coal, 

wood/coal or oil. PCDD/~ were detected in all s~~p:es ~,d ~~eir isc~er 
patterns we're similar to those from municipal 'Vlaste ':'ncinerators. Expressed 

as toxicity equivalents (Federal health office'F~G I ~he follo~ir.g average 

concentrations.were detected: oil ( central heatinq '47 Fpt, oil ( oven 

907 ppt, wood/coal ( oven) 909 ppt, wood ( centra: ~ea~inq ) 1469E FPt, 
wood ( oven) 7489 ppt and coal ( oven) 5120 Ppt4 

INTRODUCTION 

Little is known about the formation of :'?CD!1/:=' fro:.-:_ l..::::.r::-.ir~g of ':oss:.l ":.:els 1-3 ~ 
Clemen t et al. 4) detected PCDD/F in chir.mey ash £:.-c= · ... ood bur::i:::g f-.:rt!aces 

in conce~trations which were significantly lower ~~a~-~~e concen~rations ir. 

fly ash from municipal waste incinerators. In an ear:ier i~vestiga~ion 5) 

'i>le det.ec-ted PCDD/F in concentrations which were a:=.~st as ~igh. as ~hose in 

fly ash from municipal waste incinerators in one c~!=r.ey soot =ro~ an oil 

burner and one from a wood/coal burner. To get more i~=orrnatio~ abou~ the 

contrib~tion of PCDD/F load from ~ouse heating 50 c~~~~ey soots =row d!£fer

ent firing were analyzed for PCDD/F. 

EXPERIHENTAL 

Sarr,ple description: SO chimney soot s~ples of hc:.:.s~ :-_~ating ',,:ere ccllectec. 

from the ar,ea of Bayreuth, Germany. 

The fol:owing samples were analyzed representing =.:..==s::e:r.t heat.i!:q s~·s't.e..~;s: 

1369 
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fuel system samples 

oil central heating 21 

oil Oven 7 

coal oven 7 

wood/coal Oven 2 
~~ 

wood central heating 4 

wood oven 9 

Extraction and clean up: so g chimney soot was treated 2 h with 10% Hel and 

then dried at 70°C overnight. After addition of the 13C-labelled internal 

standards ( tetra to acta, one isomer for eac~ chlorination grade ) the 

sample ~as soxhlet-extracted for 48- h with toluene. The clean up ~as made 

by the method previously reported by Dow Chemical 6). 

GC/~S-conditions: The analysis of the cleaned-up sampl~s'were performed 

using a high resolution mass spectrometer Finnigan ~.:;T 8230 in the SU·! mace 

( resolution 3000 ) '. 

GC conditions were: initial temperature, 100°C; held for one minute -( 0.7 

min. splitless ); initial program rate, 200 C/nLn to laooe; second program 

rate, SOC/min to 320°C, final temperature held for 10 min. A 25 m x 0.2 rom 

fused silica SE 54 column was use&. 

The isomer specific analysis was carried out using a 60 m fused silica SP 

2331 column. GC conditions: initial temperature, 100oe; held for one minute 

( 0.7 min. splitless ); initial program rate, 2ooe/min to laoDe; seeond 

program rate, SOC/min to 250°C, final temperature held for 80 min. 

The quantification was carried out with the 13C-labelled internal standards. 

RES.ULTS 

a) Analysis of chimney soot from oil burning 

Table 1 and 2 show the data of the analysis of chimney oil burning. All 

samples had detectable levels of ~COD/F. The concentrations of PCDO/F from 

oil central heating were, On the average, 10 times less than in the samples 

of oil ovens, though the range between the ~nimum and maximum ~CDDJF-con

centra-tions were about 10 to 100 in both plants. In comparison to fly ash 

from municipal waste incinerators the concentrations in chimney sOot were 

10 to 100 times less. 

b} Analysis of chimney soot from coal burning 

Table 3 shows the data of the analysis of chi~~ey coal burning. In the~e 

high levels of PCDD/F were detected". The concentrations were in the range 



".,. 

of nru!"1icipal waste incinerators and thus 10 to 100. t:"=.~5 ;-.:'~::e:::- ~:.a:-. -:':.e 

conce~trations of oil burning. 

c) A..~alysis of chimney soot from ''lood burning 

Table 4 and 5 show the data of the analysis of chimne~' ..... ~:~ c~ .. ·e::. a~c. ·.,.·ccc 

central heating. As shown in table 4 and 5 also high a.= .. ::·,,:,:-::,s 0= ?::;.:::;/:: 

were detected which were similar to the PCDD/F concer.~=a~~c~s 0= =oal =:=~~q. 

A difference between oven. and central heating was L":':. c..;~e:-~ec. cc:-.'::::-a=::· __ 

oil fuelled systems. 

d) JL~alysis of chimney soot from wood/coal burning 

Table 6 shows the data of the analysis of chi~~ey wocc, ~:~l 'I;"e 

PCDD/F concentrations were about 5 times less than t::'CSe :~ '(;ocd a .... c. :::ca1 

burning, but definite conclusions cannot be drawn si::c; c~.:.y t .... ·c sa."7I~le.s 

were available. 

DISCUSSION 

Contrary to earlier studies high concentrations of F:~=,? ~e=e c.;tec~ec 

analyzed chimney socts. The lowest PCDD/F concentrat:'c:-.s ",;ere :c:=.=ec. :':-. '::': 

central heating. 

Furthermore, the data indicate that home heating is ~=~=~~ly a ~~~c= S~~~~e 

of PCDD/F emission. Diffuse sources such as home hea:.!.:,.~ cou:c. == a :::a:c::: 

sourCe of PCDD/F background levels in so-called clea:: ~=~a reg!.c~s'l' 

The PCDD/F concentrations were only 5 to 10 times lc-... ·e:- ':":. s''':c:: a::e-a.s: 

than around municipal waste incinerators. 

:tt- . 
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Table 1 : PCDD/F-concentrations of chimney soot from oil central heating ( ppt ) .... 
'" 

Compound 2 3 4 5 6 7 8 9 
TCOO 1950.0 14.7 1640.0 133.9 6.4 48.9 260.3 20.1 120.5 
PCOD 460.0 80.0 3600.0 193.5 7.4 18.0 178.1 10.3 89.8 
H6CDD 340.0 95.6 2400.0 94.2 18.7 33.8 237.1 19.6 309.8 
11 7COD 560.0 115.2 1100.0 141. 7 23.4 85.7 382.4 32.6 318.3 
OCOD 370.0 245.3 564.2 169.1 33.8 177 .1 498.3 49.2 403.8 
'\'( '\1)" PIIO.Cl 2:~·)O.i) :!-1 ' ,Dl}.O 11'/ I • ') I )t,."J ..!l.Itl.U :lUUU.U Iv'l. -J JUUU.O 

PCDF 2260.0 1930.0 16900.0 SOIJ.9 73.1 177 . 3 1700.0 G7.4 2000.0 
II r)CDF 6)0.0 474.0 8100.0 203.7 28.4 75.7 346.8 44.5 407.4 
it 7CDF 150.0 86.7 3800.0 64.3 10.4 28.0 65.3 17 .8 74.4 
OCDF 44.0 36.2 1500.0 31.7 7.4 17.2 19 . 1 10.3 22.4 

2378-TCDD 10.8. 2.4 68.5 5.8 L 1.0 1.0 13.1 2.5 14.2 
12378-PCDO 18.7 4.2 150.6 9.0 L 1.0 3.6 20.4 1.8 7.6 
123478-H

G
CDD 8.7 2.5 82.6 4.2 £. 1 ,0 1 .5 10.1 1.0 12.& 

12J678-1I6CDD 16.8 5.3 267.1 U.4 1.5 J.O 20.6 2.2 24.0 
123789-H 6CDD 13 .0 3.6 164.6 G.3 1.0 1 . B 1 B. 1 1 .8 21.5 
1234678-11 7CDD 323.4 62.3 612.4 80.7 11. 5 48.9 216.3 16.8 191 .2 
2378-~'CDF 385.5 406.8 1500.0 34.9 1 S. 8 17 .G 3Sc7.9 7.4 . 4&3.7 
12378-PCDF 228.4 192 .1 1300.0 40.1 6.7 21.6 143. J 5.3 200.6 
23478-PCDF 327.3 371.8 1600.0 40.0 7.5 14.2 189.2 6.7 246.6 
123478-H6CDF 97.9 73.3 1100.0 25.4 3.5 8.5 54.1 4.3 72.1 
123678-Il6CDF 74.2 51.4 728.8 29.3 3.7 10.8 37.7 4 .. 9 I 63.5 '. 123789-H

6
CDP' 5.3 4.2 57.6 4.2 I. 1.0 1.5 4.6 1.0 6.2 

"J4678-116CDF 41 .4 20.9 438.9 16.0 2.4 4.7 21 .3 2.7 26.1 
12J4(,70-1l 7CIJe' 99.6 54.6 2600.0 :n.3 6.9 1 5. 1 40.0 10.2 ' 47. S 
1234769-11 7CIW 11 .3 6.8 204.6 4.2 < 1.0 1.8 4.9 1 .2 S.y 



Tilble 1 : PCDD/F-concentrations of chimney soot from oil central heating (ppt 

Compound 10 11 12 13 14 15 16 17 18 

TCDD 31.0 164.2 29.8 177.0 98.4 312.0 28.1 536.2 13.0 

PCDD ,. 5.0 153.8 12.7 30.8 77..4 89.1 25.6 lM.6 31.7 

li6CDD 
, 

11.0 225.9 45.9 15.2 23.7 101 .4 10.4 169.9 22.5 
H7CDD 19.0 274.8 95.3 31.8 48.3 199.0 29.1 274.5 52.4 
OeDD 40.0 305.9 116. 1 58.3 51.8 298.4 58.9 314.3 73.1 
TCDF 93.0 1227.6 159.0 146.8 84.7 754.4 84.6 549.3 68.0 
PCDF 66.0 990.9 132.9 318.7 93.7 478.8 65.6 366.4 69.6 
H6CDF 28.0 399.8 6 •. 9 150.6 57.1 177.6 28.0 166.8 42.6 • 1!7CDF 13.0 105.2 47.7 32.9 35.0 75.4 14.0 53.3 20.7 
DC OF 11.0 43.3 32.8 13.2 20.1 41 • 1 10.1 '21.7 10.8 

2378-TCDD 1 .3 7.2 3.1 25.7 11 . 1 12.5 ~ 1.0 28.3 1.2 
12378-PCOD < 1 .0 17. 1 3.0 4.1 3.4 13.3 7.6 10.7 2.0 
1.23478-H6CDD 4.0 9.7 1.6 1.9 1.5 4.2 0.0 9.7 1.6 
123678-H6COO <:. 1.0 20.4 5.7 1.~ 1.8 7.2 1.8 12.7 3.2 
123789-H6CDD < 1.0 15. 1 4.0 1.0 1.3 6.5 1.4 14 .6 2.4 
1234678-H7CDD 15.4 151.9 52.3 16.1 24.1 101.6 15.2 135.4 26.0 
2378-TCDF 14.3 80.8 25.5 36.9 15.6 171 .4 12.3 25.8 5.5 
12378-PCDF 6.1 75.6 12. 1 25.7 9.1 51 .3- 6.1 25.4 5.1 
23478-PCDF 6.3 90.8 14.9 73.6 14.2 73.2 9.9 24.5 6.2 
123478-H6CDF 3.8 51.5 8.6 30.4 4.8 23.1 3.3 17.6 5.2 
123678-H6CDF 2.8 51.9 8.5 16.9 9.7 22.7 3.9 25.0 6.3 • 123789-H6CDF .( 1,0 7.0 2.5 2.3 1.5 3.7 1 .4 3.4 1.1 
234678-H6CDF 1.5 26.1 5.4 13.0 4.4 10.2 1. 9 . 9.9 3.6 
1234678-H7CDF 7.3 63.5 30.2 21.0 21.2 44.4 7.6 29.8 13.3 

'. 
1234789-H7CDF 1.2 7.5 3.2 2.3 2.4 4.1 1.0 3.0 1.2 ... 

w 

" w 

... , .... r-" ~''::';;''-';.,;;' --.::.;;._.::.;;._;;;. ... ;,.;;;.;;.,,;..;.::.;;.::.;;;.;;;,;---......... - .......... 
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Table 1: PCDO/F-concentrations of chimney 

soot from 011 central heating 

Compound 

TCDD 

PCDD 

H6CDO 

"7CDD 

OCOD 

TCOF 
PCOF 

"GCDF 

H
7

COF 

OCDF 

( ppt J 

2378-TCDD 

12378-PCDD 

123478-H6CDD 

123678-H6CDD 

123789.H6CDD 

1234678-H7CDD 

2378-TCDF 

12378-PCDF 

23478-PCDF 

123478-116CDF 

123678-H6CDF 

123789-H6CDF 

234678-H6CDF 

1234678-H7CDF 

1234789-H7CDF 

19 

27.8 

106.4 

152.8 

193.5 

286.7 

254.2 

143.4 

60.1 

23.7 

13.2 

2.7 

8.7 

5.4 

7.7 

5.7 

98.1 

16.1 

12.9 

12.7 

7.8 

12.9 

1.3 

4.1 

12.2 

1 .8 

20 

15.5 

78.8 

17.8 

48.6 

73.8 
31.7 

40.3 

32.6 

1 8 .1 

10.6 

1 .8 

2.9 

1.0 

2.5 

1.5 
24.6 

3.9 

3.7 

5.8 

3.8 

5.5 

< 1 .0 

5.8 
11 .3 

1 • 1 

21 

170.1 

323.6 

279.3 

403.0 
413.7 

1083.0 

917 .4 

563.9 

373.8 

158.3 

3.2 

14.5 

14 .4 

21.2 

16 • 1 

202.3 

86.8 

71.5 

101.5 

68.4 

64.7 

22 .• 7 

59.7 

238.0 

23.8 



Table 2, PCDD/F-concentrations of chimney soot from oil oven ( ppt ) 

Compound 2 3 4 5 6 7 

,. TCDD 2770.0 1580.0 2780.0 219.5 263.5 3390.0 433.8 
1 

PCDD 2530.0 2220.0 2680.0 . 490.3 287.8 2940.0 619.2 

BuCDD 1950.0 1910.0 10720.0 320.1 293.8 2100.0 859.9 

li7CDD 1000.0 2010.0 13400.0 489.4 188.4 926.6 886.2 

OCDD 1010.0 2080.0 21540.0 454.2 76.8 200.3 913 .8 

TCDF 26580.0 11820.0 30910.0 30110.0 2700.0 10720.0 3912.7 

PCDF 17890.0 10640.0 24050.0 3160.0 2910.0 12900.0 4929.0 

H6CDF 6490.0 11400.0 8850.0 2050.0 1290.0 5750.0 4504.6 

B7CDr: 2600.0 5770.0 2360.0 1550.0 371.5 1520.0 2939.0 

OCDF 590.0 1310.0 495.0 502.3 60.5 177.8 1052,0 

2378-TCDD 121.5 60.6 79.6 5.1 9.7 93.2 11 .7 

12378-PCDD 252.7 243.9 439.4 20.9 27.1 208.2 50.4 

123478-H6CDD 116.0 224.8 179.7 23.5 14.2 96.9 53.5 

123678-H6CDD 150.1 196.4 484.5 29.0 27.0 128.3 65.3 

123789-116CDD 140.4 535.6 539.6 26.8 20.9 110.4 44.0 

1:1J467U-B7CDD ,1.1114.8 1119.7 7810.4 294.1 102.5 455.5 460.0 

2J7B-'rCOF 1466.0 821. 9 1449.7 367.0 225.0 897.1 193.3 

12378-PCDF 1308.1 848.9 1590',9 236.2 248.4 1200.0 387.5 

2J471J-I'C1W 10S9.S 639.:' 2649.8 375.6 300.1 1290.0 487.3 

I :.nI171,J-II(jClW B!J r) • ) 1 ?()O.l 1275.4 263.5 179.8 706.1 5~)4. 1 

l;! !h 'lf1-II(yIW Pd.) 1 :l1J(1. 'j 1()~jl.2 221.7 1)5.0 625.4 S19.2 

1:~ !'/II"-"ryrw ~.1 " • ') I ()~, . ~) ~) J • Il .1',. I 1ft.!; -1'-.0 1 () I . '] 

),1<1(j'JB-1! ('OF 

" 
'10o.R UO?. ') 4 2 I • ~) 21:1.~ 104.9 509.4 427,'1 

Il.J4h7U-1I
7

CIW 17'1'1.1l J6()U.8 14U'j. :I 1100.0 2!JJ.o IIOU.O ).1!l4.0 

I). 3,4 'lIl1l-Ii/'IW 1 7 I. I \ f) '\ • (j 1 no. 4 67.3 22.0 66.2 15"1.2 >-' 
I,' -., 
U, 

-------- ----



.... 
w 

" '" 'l'nl.>lu J: I'CI)D/P- co})ccn tr a t1011t~ of chimney .:.>oot: from coal OVCII ( ppt 

(?OIJl)lOllll<l 2 'j 4 5 to " 

TCrm 15010.0 7770.0 6070.0 3190.0 J]W.O 4i]~HHi .0 2400.0 

p<.;t>U 7JJO.0 6090.0 17J70.0 4620.0 2760.0 167n.0 U40.0 • H6CDD 12120.0 4260.0 ,10060.0 3350.0 19240.0 33093.0 1550.0 

117CDD 4910.0 1200.0 3350.0 3650.0 25750.0 39242.0 2030.0 

OCDD 3410.0 950.0 3000.0 3780.0 38920.0 56355.0 1500.0 

TCDF 73080.0 43890.0 256070.0 40550.0 8540.0 83083.0 8040.0 

'PCDF 82030.0 46740.0 102200.0 29240,.0 10980.0 196963.0 6510.0 

H6COF 68030.0 18490.0 28610.0 6060.0 2990.0 49787.0 2290.0 

'7CDF ' 17760.0 6460.0 6090.0 1700.0 1650.0 9952.0 692.1. 

OCOF 1800.0 900.0 560.0 210.0 720~O 1531.0 155.5 

2376-TCDD 459.1 136.6 291. 3 331.6 11'8.2 749.7 150.5 

12378-PCOD 1221 .7 575.8 1097.5 464.4 411.1 1979.0 122.0 

123478-H6CDD 768.2 265.8 683.5 254.1 817 .9 190.8 61.3 

123678-11 6CDD 711 .7 346.4 848.7 400.8 1511.4 344 .9 107. "/ 

123789-116CDO 684.8 357.1 1015.7 369.4 1340.6 2(10.4 96,9 • 1234678-H7CDD 2519.2 672 .8 1643.7 1843.5 l!J<\)O.G 22832.0 1084.0 

2378-'l'CW 25142,0 2283.0 8863.9 7909.S 1GYZ.4 1236~.O S9 7.9 

12378-PCDF 10471.0 3127.0 5632.5 1739.3 835.5 15025.0 so 1 .1.1 

23478-PCOF 12368.2 2018.0 22756.6 5937.1 1138.9 19097.0 527.4 

123478-11 6COF 6867.7 2943.8 3958.5 1092.0 538.6 7361.0 286.9 

123678-H6CDF 6586.1 1956.8 3854.6 935.5 370.2 8239.0 294.6 

123789-H6CDF 377 .5 165.1 250.0 84.6 35.2 531. 5.: 38.0 

234678-116CDF 3242.6 739.2 904.0 347.9 233.2 3759.0 146.8 

1234678-117CDF 12650.9 4194.2 3807.6 1196.9 688.3 6010.0 450.6 

1234789-117CDF 778.6 567.5 377 .4 79.5 185.1 729.8 35.8 
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Table 4: PCDD/F-concentrations of c. ~rnney soot from 

wood central heating ( ppt ) 

Compound 1 2 3 4 

TCDD 50530.0 23120.0 48827.0 2640.0 

PCDD 38430.0 3650.0 30629.0 11960.0 

H
6

CDD 15740.0 7880.0 43037.0 26400.0 

H7CDD 4830.0 19690.0 62466.0 71770.0 

OCDO 2020.0 5720.0 87453.0 110730.0 

TCDF 90460.0 205410.0 162116.0 192800.0 

PCOF 409460.0 227280.0 183000.0 221860.0 

H
6

COF 86060.0 65740.0 61862.0 94420.0 

H7CDF 20340.0 10870.0 10152.0 14030.0 

ocot 4380.0 2010.0 2069.0 2870.0 

2378-TCDD 350.7 1'70.9 476.0 242.9 

12378-PCOD 1699.1 668.1 1809.0 1540.0 

123478-H6CDD 399.9 1377.1 933.8 836.7 

123678-H6CDD 414.3 1956.6 1693.0 1597.0 

123789-H6CDD 562.' 1681.2 1451.0 1355.0 

1234678-H7CDD 3313.5 11283.3 34112.0 39551.0 

2378-TCDF 7144.3 6182.9 18084-.0 13766.0 

12378-PCDF 11988.8 24185.3 19268.0 23193.0 

23478-PCDF 6992.0 68684.6 30026.0 33573.0 

123478-H6CDF 7702.3 9134.2 8304.0 12549.0 

123678-H6CDF 7494.1 7865.3 8635.0 10697.0 

123789-H CDF 538,1 523.8 579.4 714.1 
6 

234678-H6CDF 3432.4 4320.1 4694.0 6214.0 

1234678-H 7CDF 12372.9 5956.5 5561.0 8112.0 

f234 78 9-H7CDF 1742.5 851 • 1 643.6 795.9 
,- ;1 

ii 
- , , 

I 
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" Table 5: PCDD/F-concentrations of chimney soot from wood OVen ppt ) "" 

Compound 2 3 4 5 6 7 8 9 

TCDD 950.0 10800.0 11400.0 10420.0 6410.0 27.5 17300.0 9699.0 25706.0 

PCDD 1640.0 6720.0 6140.0 ~O30.0 2730.0 119. 1 6500.0 11649.0 191287.0 • H6CDD 2600.0 8780.0 8510.0 8440.0 10640.0 129.3 8200.0 11810.0 105672.0 

H7CDD 1200.0 16590.0 12120.0 8470.0 7810.0 209.8 1900.0 14945.0 59470.0 

OCDD 640.0 23650.0 4390.0 6730.0 7570.0 110.7 967.3 11483.0 40212.0 

1'CDr 7740.0 91170.0 50930.0 53410.0 46830.0 543.7 66700.0 47552.0 321642.0 

rcor 4290.0 85570.0 40710.0 40540.0 26180.0 '327,9 70700.0 51823.0 499291.0 

1I 6Cl>1' 1690.0 34430.0 10680.0 12930.0 7400.0 108.1 21100.0 2~OjO.u J~UIJO~ .0 

117COP 1020.0 7360.0 2620.0 ' 3350.0 2320.0 23.7 4800.0 6471 .0 91569.0 

OCDF 210.0 980.0 700.0 650.0 640.0 15.6 593.6 1066.0 60559.0 

, 2378-TCDD 29.2 273.7 320.2 201l. 3 144.5 2.5 311.1 233, 5 2263.0 

12378-PCDD 97.9 900.4 657.5 649.2 434.4 4.2 713.1 885.2 3406.0 

123478-H6CDD 67.5 653.0 454.5 528.4 418.4 2.5 218.9 496.2 5870.0 

123678-H6CDD 127.5 848.8 938.3 820.2 786.4 7.7 382 :7 822.6 7862 . .0 
123789-H6CDD 110.1 758.6 1312.8 1451.0 798.6 4.6 293.2 828.9 5287.0 • 1234678cH7CDD 670.0 9470.6 7174.1 4981.6 5137.7 159.6 919.7 B302.0 30751.0 

2378-TCDF 244.9 3520.9 9567.8 4511.1 23025.3 36.8 5944.0 3994.0 33523.0 

12378-PCDF 346.4 5413 .0 4254.0 3482.4 4632.0 27.3 5318.0 479 4 ~O 69648.0 

23478-PCDF 160.8 8099.0 4699.7 1534.5 7257.7 66.4 6335.0 3539.0 63609.0 

123478-116CD!:' 316.0 4267.5 1462.5 1509.2 971.0 9.9 2711.0 2912..0 24078.0 

123678-H6CDF 247.0 3217.0 1096.5 1233.7 994.5 9.0 2404.0 3478.0 16685.0 

123789-H6CDF 20.7 167.3 60.7 64.0 124.3 L. 1.0 277 ,6 276.13 2539.0 

23467B-H 6CDF 150.9 1765.6 510.4 663.9 340,7 7.9 1605,0 1427.0 13335.0 

1234678-H7CDF 633.5 4814.2 1446.2 2047.5 1181.1 13.2 3417.0 3994,0 65531.0 

1234789-H7CD,' 47,2 551. 5 253.2 226.2 187.2 1.5 242,6 418.0 6255.0 



Table 6, ?CDD/F-concentrations of chinney' sOot ::: .:;;-: . ... ,ood/coal oven ppt 

Compound 2 Compound 2 

TCDD 2000.0 2820.0 123478-H
6

CD:> 26.2 17.3 

PCDD 1"130.0 1520.0 123678-H6C:::D 98.5 28.6 

H6CDD 1100.0 118.2 123789-H6C:;:> 93.3 13.6 

H7CDD 516.2 414.7 1234676-H7CDD 302.0 204.6 

OCDD 426.8 197.8 2378-TCDT 2100.0 1700.0 

TCDF 20700.0 21200.0 12378.PCDF 462.4 830.7 

PCDF 5970.0 10160.0 23478-PCDF 1600.0 975.6 

H6CDF 2320.0 2350.0 12347S-H6C!lF 278.1 268.1 

H7CDF 545.0 656.2 123678-H6CDF 266.7 236.7 

OCDF 91.6 200.6 123789-H
6

C::>F 15.5 21.0 

237S-TCDD 40.7 201.7 234678-HSC:JF 106.2 95.0 

12378-PC~D 103.5 " 1.1 123467B-H7CDF 355.2 400.6 

1234789-H_CDF 
I 

36.0 60.1 
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Force, The Michigan Division, Dow Che~ical, CS;', 1978 
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·' • CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
NORTH COAST REGION 

Interoffice Communication 

TO: 1) Frank Reichmuth DATE: 4 October 1988 
2) File 

FROM: Mark Neel y'~ 

SUBJECT: Compliance inspection of Georgia-Pacific Soil Amendment site, 
Little Valley, Mendocino County 

On 20 September I undertook a routine level B compliance inspection of the 
subject site. I was accompanied by Dave Larkin, the S-P logging 
supervisor. The timing of the inspection was Get up so that r could 
observe the amending process, which takes place before the last week in 
September, the time period specified by the U.C. Extension in Davis. 

While I was there the tractor operator has Just finished his final discing 
of one patch, and mad his first inital .pass across the adjoining patch. 
The first discing penetrates the soil to a depth of perhaps two feet. 
Additional passes are made until the soil is well broken up; then, a 
smaller disc is used to mix the ash and soil thoroughly. Many passes with 
the smaller disc are necessary to result in complete mixing. Following 
this, the soil is smoothed out by dragging a large log across the surface. 
This is necessary because the rancher complains about any uneven 
surfaces. 

A couple of troubling things: 1) the wind which always blows up the valley 
really blew the ash off the field as the tractor and disc passed over it, 
and 2) Mr. Larkin said that the rancher often grazes the stubble following 
harvest of the grass. The wind problem is inherent in this kind of 
agricultural practice, and definitely needs to be an important part of the 
on-going study by S-P. Srazing of the stubble should not pose a big 
problem, but overgrazing can lead to the destruction of the grass, and 
erosion of the soil and ash. Siven the slope of the land, the chance of 
deposition into a watercourse is unlikely. I have told Mr. Larkin that 
the overgrazing should be avoided, although it is largely out of his 
hands. 

We the location of 
coming season, and they will be 
I will inspect the area again 
erosional effects. 

agreed upon the stockpiling and amending area for the 
rocking the access. spur road immediately. 
following a few rainstorms to obserVE> any 



• • Georgia,Pacific Corporatio' 

OCT J. f' '88 

Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

~sw_ [J __ 

JRC_.DRtFl'i 
; r-··-· -

Dear Mr. Neely, October 13, 1988 

This is the September, 1988, Soil Amendine;'ect 
report, as per Monitoring and Reporting Order 6-3, for 
Georgia-Pacific at Fort Bragg, California. 

There was no significant rainfall for the month. 
Approximately 1.6 acres was amended, again this month. 
The enclosed report will summarize the operations. 

If you have any questions, please feel free to call. 

Encl. 

#?tI~ 
Kent C. Mayer 
Environmental Engineer 



• • • October 1988 Report 

Georgia-Pacific Corporation 

Soil Amending Project, Montiroing and Reporting Program Number 86-3. 

Monitoring 

Volume of Ash by Week, 
Week of; 
01 
02-08-
09-16 
17-23 
24-30 
31 

Cubic Yards Deposited (Area A-South = Winter 1989 Storage) 
40 

420 
480 
400 
400 
120 

Total = 1,860 Yds3 

Total number of treated acres to date is 52.4 acres. 

No precipitation for the month. (No effect) 

No stormwater monitoring, due to lack of runoff. 

All ash deposition was placed into the newly-approved winter storage area for 1988-
1989. This is in a location about 300 yards south of the 1988 amending area, as 
per inspection report by Mr. Mark Neely dated July 27, 1988. 

Approximately 1,860 cubic yards of ash were deposited at Little Valley for 
the month of October, 1988. 

;::;dI~ 
Kent C. Mayer 
Environmental·Engineer 



• Georgia-PacificCor'poration •. 0. Box 1618 
Ellgene, Orego1197440 
(503 r,6l}9c !2;J1 "'.'; .• , ; 

Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

NUl i. ': '80 

Here is the October, 1988, Monitoring and Reporting report for 
the soil amending project, as per Order No. 86-3, for Georgia-Pacific 
at Fo~t Bragg, California. 

A total of .21 inches of rain fell during the month, So there 
was no Significant rainfall. The attached report summarizes the month . 

. Notes: 1) There was no amending during the month, as seeding 
was done during the. last week in September. 

2) Also during the month of September, there were thir
teen (13) more.loads of ash taken to the site, than previously reported, 
making the total 1,500 Yds3, for the month of September, 1988. 

Encl. 

If you have any questions, please feel free to call me. 

~:#~ 
Kent C. Mayer 
Environmental Engineer 

<;;-\' ¥\. EMf4 
t\fi\ jO, \ A,~. 



• • • 
October 1988 Report 

Georgia-Pacific Corporation 

Soil Amending Project, Montiroing and Reporting Program Number 86-3. 

Monitoring 

Volume of Ash by Week, 
Week of; 
01 
02-08-
09-16 
17-23 
24-30 
31 

Cubic Yards Deposited (Area A-South = Winter 1989 Storage) 
40 

420 
480 
400 
400 
120 

Total = 1,860 Yds3 

Total number of treated acres to date is 52.4 acres. 

No precipitation for the month. (No effect) 

~ stormwater monitoring, due to lack of runoff. 

All ash deposition Was placed into the newly-approved winter storage area for 1988-
1989. This is in a location about 300 yards south of the 1988 amending area, as 
per inspection report by Mr. Mark Neely dated July 27, 1988. 

Approximately 1,860 cubic yards of ash were deposited at Little Valley for 
the month of October, 1988. 

;;;4~ 
Ken t C. Mayer 
Environmental Engineer 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

.J R~ _~_ 0 RtPL if 
--" -/ b-I' ~ I\~c, 

November 11, 1988 

This is an amendment to the October, 1988, Monitoring 
and Reporting Program Number 86-3. 

One, point two (1.2) acres were amended and seeded 
during the month of October, 1988. This brings the total 
number of treated acres to 53.6. 

I apologize for any convenience this may have caused you. 
If you have any questions about this, please call me. 

SA~Y4ll~ 
Kent C. Mayer 
Environmental Engineer 



• • 
Georgia-Pacific = November 1988 Report 

Soil Amending Project- Monitoring and Reporting Order No. 86-3. 

Volume of Ash Cubic Yards Rainfall 
DeEosited Area A-South Measurements 

Week of, 1-5 = 640 Yds 3 2.0 inches 
6-12 = 620 1.2 

13-19 = 520 2.9 
20-26 = 640 5.1 
27-30 = 360 0.2 

TOTALS 2,780 Yds 3 11.3 Inches Rain = 

Total number of treated acres to date = 53.6 at Little Valley 

precipitation 

A total of 11.3 inches for the month, (detail above). 

Stromwater 
Monitoring 

These pH levels were recorded on November 28, 1988; 

Point #5 = 6.6 
6 = 7.1 
7 = 7.1 
8 = 6.8 
9 = 7.0 

Deposition 

All woodwaste ash generated and hauled to Little Valley 
was stockpiled, and stockpiled in the winter area for 1988-89, 
as per your letter of July 27, 1988. 

The soil analysis taken in the month of November is at 
the laboratory and will be reported later. 



CALIFORNIA REGIONAL WATER 
NORTH COAST REGION 
1440 GUERNEVILLE ROAD 
SANTA ROSA, CA 95403 
Phone: (707) 576·222Q 

CONTROL BOARD- @i"\', 
" 

-,,; .:/~ 

_, •• : ,0 

November 23, 1988 

Mr. C. T. Howlett, Jr. 
Georgia-Pa~ific Corporation 
International Square 
1875 Eye Street N.W. 
Washington, D. C. 20006 

Dear Mr. Howlett, 

In our last letter to you, dated August 25, 1988, we requested a t:ime schedule for the 
submission of progress reports for your research plan to study non-Z,3,7,8 TCDF's in fly 
ash amended soil in Ft. Bragg, California. '!'his time schedule, due in September 1988, is 
meant to allow us to track the progress of the study and allow us to anUcipate when we 
can expect specific goals to be met. We also should have received notification of whst 
consultants you have retained for the various activities, as premised in your letter of 
July IS, 1988. Please submit the timeline, as well as a progress report for the study, 
by December 5, 1988. 

Feel free to call if you have any questions. 

Sincerely, 

Mark K. Neely 
Associate Engineering Geologist 

MKN,mkk 
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November 29, 1988 

Mr. Benjamin D. Kor 
Executive Officer 
California Regional water 

Quality Control Board 
North Coast Region 
1440 Guerneville Road 
santa Rosa, CA 95403 

• Georgia·Pacific Corporation Eastern Wood Products 
Manufacturing Division 
P.O. Box 105603 
Atlanta, Georgia 30348 
Telephone (404) 521-4000 
Teletype (810) 751-1000 

r I,.'") ) c: J 

Re: Fly Ash Amended Soil study ,......., .. 
/' <> -I' 1'"\". 'MI>'C.--(j 

,0"- ,.,.......,....,..,. Dear Mr. Kor, 

As requested, we are submitting a schedule of how we plan to 
proceed with the fly ash research plan that was submitted to you 
by our Mr. C. T. Howlett, Jr. in July, 1988. As you know, this 
study is to be conducted at Georgia-pacific's Little Valley fly 
ash soil amending site near Ft. Bragg, CA. 

We have divided the study into two phases, which will encompass 
the sampling outlined in the July, 1988 plan and the additional 
analysis requested in your letter of August 25, 1988. The plan 
calls for the selection of four (4) sites to be used as the 
study plots. As outlined in the plan, one site will serve as a 
control site where no fly ash has been amended, one site will 
have fly ash amended within the last six months, one site will 
have fly ash amended within the last 6 - 18. months and one site 
will have been amended approximately three years ago. 

PHASE 1 

This phase will entail the actual selection of the study plots 
which includes a review of available wind data in order to 
properly locate the control site in relation to the amended 
sites. Also, sampling protocol will be established, an outside 
consultant will be selected to obtain the samples, and arrange
ments will be made with the lab to conduct the analysis. Phase 
1 sampling will involve sampling for cover crops, soils (subsur
face soils beneath amended areas), and earthworms. 



• • 
Mr. Benjamin D. Kor 
November 29, 1988 
Page 2 

PHASE 2 

• 

This phase will repeat the cover crop and soil sampling con
ducted in Phase 1 and will also address the airborne dust issue. 

The schedule for this project is as follows: 
, 

*Complete Phase 1 - November, 1988 

*Submit Phase 1 Progress Report - January, 1989 

*Complete Phase 2 
-Cover Crop and 
-Dust Sampling 

Soil Sampling - March, 1989 
- April, 1989 

*Submit Draft and Final Report - May, 1989 

I am pleased to report that the sampling outlined in Phase 1 was 
completed during the week of November 14, 1988. The consulting 
firm of Selvage, Heber, Nelson and Associates in Eureka, CA was 
selected to obtain the samples. California Analytical Laborato
ries in sacramento, CA will be doing the analytical work. 

Please let me know if there are any questions. 

sincerely, 

GERALD W. TICE 
CHIEF ENVIRONMENTAL ENGINEER 
WOOD PRODUCTS MANUFACTURING DIVISION 

GWT/rc 

cc: Messrs. A. T. Johnson 
Kent Mayer 
D. B. Whitman 
C. T. Howlett, Jr. 
G. D. Dutton 
G. F. McCaig 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

OBK_U tlc -

o GJ - 0 ll~ --rT: 
o FR£ 0 KD~ 
ORT_.O tfI'? 
:JJfI_D-~

OSW_D--
. O~EWI ,JRG_ .. ,. 

December 12, 1988 

Attached is the November, 1988, report for the Soil 
Amending project, for Georgia-Pacific at Little Valley, 
as per Monitoring and Reporting Order 86-3. 

This is the first month with any significant rainfall, 
which is documented along with the deposition rate, in 
the report. No amending was performed- Amending has 
stopped for the year, as of November, 1988. 

If there are any questions, please call me. 

Encl. 

Sincerely, 

~./J1~ 
Kent C. Mayer 
Environmental Engineer 



.. • • 
Georgia-Pacific = November 1988 Report 

Soil Amending Project- Monitoring and Reporting Order No. 86-3. 

Volume of Ash Cubic Yards Rainfall 
Deposited Area A-South Measurements 

Week of, 1-5 640 Yds 3 2.0 inches = 
6-12 = 620 1.2 

13-19 = 520 2.9 
20-26 = 640 5.1 
27-30 = 360 0.2 

TOTALS 2,780 yds 3 11.3 Inches Rain = 

Total number of treated acres to date = 53.6 at Little Valley 

precipitation 

A total of 11.3 inches for the month, (detail above). 

stromwater 
Monitoring 

These pH levels were recorded on November 28, 1988; 

Point #5 = 6.6 
6 = 7.1 
7 = 7.1 
8 = 6.8 
9 = 7.0 

Deposition 

All woodwaste ash generated and hauled to Little Valley 
was stockpiled, and stockpiled in the winter area for 1988-89, 
as per your letter of July 27, 1988. 

The soil analysis taken in the month of November is at 
the laboratory and will be reported later. 



STATE OF 'CALIFORNIA 

FACILITIES INSPECTION REPOR 
SWRCB 001 (NEW 6-87) , , 

P 
ADDITIONAL INFORMATION SHOULD BE ATTACHED TO ORIGINAL 

02 IZ) Noncompliance fcllo\r-up--lnrpertb made to verify corrdon of q prwiaurb identified violmion. 

03 n Enforcement follow-up--lnsp&ian mode to verify *at conditions of an snforcemem .don ore being met. 
I 

04 Comploi&ln=pedion mode in rapome to o mmplaint. 

05 0 Pcerequirement-lnrpeoioioi mode to gmher informmion relative to preparing, modifying, or rewinding requiremenis. - 

ADDITIONAL COMMENTS 

C4 U M i x d h w - A n y  impedim not mentioned obovc 

NPDES 
6. INSPECTION BY 

I Stde/EPA Joint 
8. DID YOU TAKE A BIOASSAY SAMPLE? 

Yes No 

7. 15 EPA INSPECTION REQUIRED? 

0 Ys la NO 
9. IF A BIOASSAY SAMPLE WAS TAKEN, WAS IT: 

S t d k  Flowihrwgh 

10. INSPECTION COMMWS S W R Y - R H ) V I R E D  (100 Cha.acta Maximum) 
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STATE O F  CALIFORNIA 0 STATE WATER RESOURCES CONTROL BOARD 

FACILITIES INSPECTION REPOR 
SWRCB 001 (NEW 6-87) 

ADDlTlONAL INFOUMATION SHMILD BE ATTACHED TO ORIGINAL 

5. INSPECTION NPE ( C h ~ k  One) 

ADDITIONAL COMMENTS 

M 0 Enforcernrnt lollaw-up--impmion mode ho verify ihot cond in r  of on nforcamcnt d o n  ore being m d  

a complaint-Inspeaion mode in response to o complaint. 

0 PrwequiramenclnrpMi~n nwdo to gother hformaMn rsbtive t. prcpriw, rndiFjiina or rewinding nguirernents. 

06 Miwcllmeow-An7 ins- not rnmliomd above. 

HWES 
6. INSPECTION BY 

ET St, (7 SWe/EPA Joint 
8. DID YOU TAKE A BiOASSAY SAMPLE? 

Y, 

7. IS EPA INSPECTION REQUIRED? 

Yes i z w  
9. IF A BIOASSAY SAMPLE WAS TAKEN, WAS IT: 

S& Flowi !wo~h 

lo. INSPECTION COMMENTS SUMMARY-ILEQUIRED (100 C d e t  Maximum) 
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• • 
CALIFORNIA REGIONAL WATER QUAL"lTY CONTROL BOARD 

NORTH COAST REGION 

Interoffice Communication 

1)" Frank Rei chmuth DATE:30 December 1988 
2) File:G-P Ash Soil Amendment 

FROM: Mark Neely 

SUBJECT: Compliance inspection of Georgia-Pacific Ft. Bragg Ash Soil 
Amendment, Little Valley 

On 16 December 1988 I completed a level'S' inspection of the subject 
site. I was accompanied by Plr. Kent Mayer of G-P's Eugene office. 
The areas amended this fall have grown a good cover of grass, and 
there was no evidence of any transport by surface flow. The stockpile 
is located where we agreed upon last September, and again there was no 
evidence of transport to waters of the State. This was despite 
approximately 11.5" of rain in November. Mr. Mayer had been out a few 
weeks previous, collecting samples for the bioaccumulation study. 
This inspection was done following the mill inspection earlier that 
morning. 



• • • • California Regional Water Quality Control Board 
North CoaBt Region 

REVISED MONITORING AND REPORTING PROGRAM NO. 86-3 
(Revised May 23, 1988) 

GEORGIA-PACIFIC CORPORATION 
FORT BRAGG SOIL ;\MENIMENT 

Mendocino County 

Monitoring 

The discharger shall record the approximate volume of ash deposited at the site each 
week, the approximate number of treated acres, and the location and approximate tons of 
any ash stockpiled. 

The discharger shall sulmit records of daily rainfall measurements, dates of ash 
incorporation, and explanations of periods of no incorporation activities. 

Soils receiving ash shall be analyzed every October for CEC, percent base saturation, and 
pH at a depth of 0-1' and 11-12' . An annual report shall be prepared each July 
sumnarizing the _ter and soil analyses, amount of ash applied, the approximate number of 
acres receiving ash, and the evidence of increased pasture land yield. 

StorD!Olater Runoff Monitoring 

The discharger shall inspect the areas of ash placement daily during rain events, and 
record and report anyinBtances of ash discharge to surface streams, and measures taken 
to correct the discharge. 

Grab samples shall be taken fran five points (shown as points 5,6,7,8 and 9 on the 
attached map) at least once per week during rain events, fran two points on each of the 
ephemeral streams, at their confluence, and above and below the point of confluence of the 
ephemeral streams with the intermittent stream tributary to Little Valley Creek. 
Additional lOOnitoring points shall be added as ash placement areas increase to ensure 
that drainage fran all areas of ash placement are DlOnitored. Samples shall be analyzed 
as follows: 

Constituent .!l!!ill. Frequency 

pH pH units Weekly 
Suspended Solids Jr41./l Weekly 
COD mg/l November, January, 

March 
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ATIACHMENT 1 

Cal Ifoml. Re9lonal llater QualIty Control Board 
North Coast RegIon 

ORDER NO. 86-3 
10 NO. IB85030Rt£N 

WASTE DISCHARGE REQUIREt£KTS 

For 

GEORGIA-PACIFIC ~TJON 
FORT BRAGG SOIL NlEtIlttEMT 

~Ino County 

• J-

The Callfornl. RegIonal water Quality Control Board. North Coast Region 
(hereinafter Board) fInds' that: 

I. GeorgIa-PacIfic CorporatIon (hereInafter dIscharger) soo.ltted a 
Report of Waste DIscharge dated Decelltie,. J 9. J 985. 

2. The Report of Waste Discharge describes use of IoIClOClwaste ash. a 
nonhazardous deca/flO58ble vaste. as a sofl amen" It using 
applh:able Best tlanagement PractIces pursuant to Section 251Hf) 
of Title 23. Chapter 3. Subchapter 15 of the californIa 
Adnlnlstratlve Code.. The wooc:Iwaste Is generated by the power 
plant OPerated at the Georgla-Paclffc _Ill. The soil a dJlent 
sIte Is located In little Valley ""thln SectIons I ... 22. 23. 2 ... 
and 26 of Tl9N. Rl7W. KD8&" on 330 acres of pasture land along 
LIttle Valley Creek. There .,111 be occasIonal stockpiling of Itsh 
durIng Inclellleflt _ther on an additional eight acre percel In 
Section I... T19N. RI7W tI>B&" adjacent to the South Fork of Ten 
Nile Creek. DraInage controls and ~ .. et=1t practices for 
Incorporating the ash Into the soli are desJgned to PIII~t a 
discharge of ash to surface str_. 

3. Soils In the area of the soli _ndaent applicatIon are 
prellftllnarHy claSSIfied ItS Shfngleftlf) I and Gibney. ",'th. 20 

,~ 

percent InclusIons. Soli _lySes have been conducted at the site 
on ClItion exchange cIIPIIClty. base saturation. pH and other 
nutrIent analySes. 

-4. The Board adopted the North Coastal BasIn lister Quality Control 
Plan on IIsrch 20. 1975. The basin plan contaIns a prd\'bttlon 
aga'nst new waste dIscharges to all coastal streans and lIIItural 
dralnagewayS that flow dIrectly to the ocean. 

5. The benef'lclal uses of LIttle Val1ey Creek. PuddIng Creek. and Ten 
"lie Creek Include: 

a. munIcipal and domestIc water supply 
b. agrIcultural vater supply 
c. potentIal Industrial servIce water supply 
d. potential IndustrIal process water supply 
e. groundwater recharge 
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californIa RegIonal water QualIty Control Board 
North Coast RegIon 

HOHITORING AND REf'ORTiNG PROGRAM t«>. 86-3 

FOR 

GEORGIA-PACIFIC CORPORATION 
FORT BRAGG SOIL AtENDI£NT 

MonItoring 

The discharger sha11 record the approxlllltte volune of ash deposIted at the 
sIte each IIIOnth, the approXImate !lllllber of treated acres, and the 
epprold IIIIIte tons of ash stockp II ed I n area -W·. 

Stormwater Runoff Monitoring 

Grab saq>les shall be taken perIodIcally when strealllS are flowIng fran the 
poInts shown on the attached map. ~Ies shall be analyZed as follows: 

constItuent 

pH 
COO 

Units 

pH unIts 
mg/1 

Frequency 

IoIeekly 
November, JanuBry, 
Karch 

Weekly raInfall totals shall also be recorded and reported. 

SOIls receIvIng ash shall be analyZed every October for ac, percent base 
saturatIon, and pH at a depth of 0-1- and 11-12-. An annual report shall 
be prepared each January 1 sUllllllrlzlng the water and soIl analyses, amount 
of ash applied, the approxImate IlUIIber of acres receIvIng ash, and 
evidence of Increased pasture land yIeld. 

ReportIng 

MonItorIng reports shall be submItted monthly to the Board by the 
fifteenth of the month. CopIes of sIgned laboratory sheets shall be 
submItted with any monthly summary report. 

"'R''''W,\: SIGNEt! ~. 
Ordered by _-=-"''''':'---::--::--:-:-__ _ 

BenjamIn D. Kor 
ExecutIve Officer 

January 30, 1986 
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Mark Neely 

ITIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

Calif. Reg. Water Quality 
Control Board- NCR 
1440 Guerneville Rd 
Santa Rosa. CA 95403 

• 

01-05-89 
NET Pacific 
Series No: 
Client Ref: 

NET Pacific. Inc. 
435 Tesconi Circle 
Santa Rosa. CA 95401 
Tel: (707) 526·7200 
Fax: (707) 526·9623 

Formerly: ANATEC Labs, In" 

Log No: 5069 (-1) 
12.19 
ContractU 8-052-110-0 

Subject: Analytical Results for One Water Sample Received 12-16-88. 

Dear Mr. Neely: 

Analysis of the sample referenced above has been completed. This report is 
written in confirmation of results telefaxed on January 5, 1989. Results are 
presented following this page. 

Please feel welcome to contact us should you have questions regarding 
procedures or results. 

Submi tted by: Approved by: 

Ism CONTROL E,CI-\RD 

DBk_O~!! __ 

DCJ_Ci.I~_ 

01:1~[iKD_ 
ORT_ [] 'M'(:rJ 

·JJ1I __ O __ 

OSW_O_._._ 

.:::J RG _ 0 REm 
,~ ...... : '1 . ~ Z 'a'''+' 

r f') ~".~ 
",'" ~~ 
~~ 
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mg/Kg (ppm) 

mg/L 

mLlLlhr 

MPNIlOO ml 

NA 

NO 

NR 

NTU 

RL 

RPO 

SNA 

ug/Kg (ppb) 

ug/L 

ug/filter 

umhos/cm 

* 

12.19 LOG NO 5069 - 2 - January 5. 1989 

KEY TO ABBREVIATIONS 

Concentration in units of milligrams of analyte per 
kilogram of sample. wet-weight basis (parts per million). 

Concentration in units of milligrams of analyte per 
liter of sample. unless noted otherwise. 

Mi OJ j i I Hers per liter per hour. 

Most probable number of bacteria per one hundred milliliters 
of sample. 

Not analyzed: see cover letter for details. 

Not detected; the analyte concentration is less than the listed 
reporting limit. 

Not requested. 

Nephelometric turbidity units. 

Reporting limit. 

Relative percent deviation. 

Standard not available. 

Concentration in units of micrograms of analyte per 
kilogram of sample. wet-weight basis (parts per billion). 

Concentration in units of micrograms of analyte per 
liter of sample. 

Concentration in units of micrograms of analyte per 
fil ter. 

Micromhos per centimeter. 

See cover letter for details. 

THE COVER LETTER ANO KEY TO ABBREVIATIONS ARE AN INTEGRAL PART OF THIS REPORT 



12.19 LOG NO 5069 - 3 - January 5. 1989 

SAMPLE DESCRIPTION: GPFB 
LAB NO.: (-20059 ) 

Reporting 
Parameter Limit Results Units 

Nonfilterable residue I 29 mg/L 
Settleable matter 0.1 NO mg/L 
Turbidity 0.05 29 NTU 
Phenols (colorimetric) 0.05 ND mg/L 
Cyanide 0.02 0.03 mg/L 
Arsenic 0.005 0.008 mg/L 
Cadmium 0.01 0.02 mg/L 
Chromium. total 0.02 0.05 mg/L 
Copper 0.02 NO mg/L 
Lead 0.002 0.002 mg/L 
Mercury 0.0005 ND mg/L 
Nickel 0.02 0.05 mg/L 
Zinc 0.02 0.07 mg/L 

THE COVER LETTER AND KEY TO ABBREVIATIONS ARE AN INTEGRAL PART OF THIS REPORT 
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SENT • BY, ANATEC LabO:.ator i e.,_, _1_-_5_-8_9 ___ 5_' "_4_P_M_; __ -"-_~69623""NCRWQCB_STA ROSA : It 4 
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• 
12.19 LOG NO 5069 - 3 - JMuary 5, 1989 

SAMPLE DESCRIPTION: GPFB 
LAB NO.; (-20059) 

Reporting 
Par~meter Limit Resul ts Units 

Nonfilterable residue 1 29 mg/L 
Settleable matter 0.1 ND mg/L 
iurbidity 0.05 29 NTU 
Phenols (color1metric) 0.05 NO m9/L 

I Cyanide 0.02 0.03 mg/L 
Arsenic 0.005 0.008 mg/L 
Cadmium 0.01 0.02 mg/L 
Chromium. total 0.02 0.05 mg/L 
Copper 0.02 NO mg/L 
Lead 0.002 0.002 mg/L 
Mercury 0.0005 NO mg/L 
Nickel 0.02 0.05 mg/L 

~ Zinc 0.02 0.07 mg/l 
1, 
~ 

tJ 

i 
, 

," 
; .. , '" , 
• . , 

I 
" 

j 
THE COVER LETTER AND KEY TO ABBREVIATIONS ARE AN INTEGRAL PART OF THIS REPORT 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely, 

• Georgia.PacificCorporation P.O. Box 1618 
eligel1e, Oregol1 97440 

'.! F(;O?) 6!l9i1;2.:1{! 
~., .... ~ .. :(". ....... -" , . , 

CONTROL UJkRD 
f,r-,.':-l".'· -

DBK __ OBb.

o CJ __ . 0 i[i~. 
Of)./ r-" lin o FR~ 1.-> ",J ~ 

ORi_D !'Ny 
:Jm_D-~ 

05111_0--
JRC_ OflEH'i 

Ja'nuary9,v,-989 

Enclosed are the lab analysis for the CEC, percent base 
saturation and pH for our receiving SOils'~le Valley, 
as per Monitoring and Reporting Program No 86-3. 

These samples were taken in November, 19 , and were 
taken at a depth of about 1" and about 12", as per program. 

Encl. 

If you have any questions, please call me. 

;Z;~~;;/~ 
Kent C. Mayer 
Environmental Engineer 



• 
Alpha Analytical Laboratories Inc. . • 

CLIENT.~ __ G~e~o~r~g~i~a~Paac~i~f~i~c~ _______ ___ 
ADDRESS 

P.O. Box 1618 

• 
860 Waugh Lane. H·1. Ukiah, Califomia 95482 

(707l 468-0401 

DATE COLLECTED 11-28-88 
DATE IN LAB 12-12-88 
COLLECTED BY Larkin 

Eugene. OR 97440 SAMPLE TYPE _.!:.So~i""l=--__ _ 

ATTN: Kent Mayer 

LABORATORY NO.: 
CLIENT 1.0 •. 

88-1212-1-1 
L. V. Area if 1 
Otl - 12" 

meg/100g % of CEC Ideal % 

Calcium 820 80.1 60 - 70 

MagneSium 49 8.0 15 

Sodium 42 3.6 3 - 5 

Potassium 166 8.3 3 - 5 

Exchangeable Acidity 0 0-5 

Cation Exchange Capacity(CEC) 5.1 

Nitrogen. 
total kjeldahl 1,950 

Phosphorus. 
weak bray 54 

Aluminum, total 15,700 

pH 7.7 

Alpha 
Analytical Laboratories, Inc.· 
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Alpha Analytical Laboratories Inc. • 860 Waugh Lane. H·1. Ukiah, California 95482 

(707) 468·0401 

CLIENT.~ __ G~e~o~r~g~i~a~Pa~C~i~f~i~C~ ________ ___ 
ADDRESS P.O. Box 1618 

Eugene. OR 97440 

ATTN: Kent Mayer 

LABORATORY NO.: 
CLIENT 1.0. 

88-1212-1-2 
L.V. Are 11 1 
12"+ 

DATE COLLECTED,_",I.1.!::.-Z",Sl,:-:.Q8D,8 __ 
DATE IN LAB 12-12-88 
COLLECTED BY Larkin 
SAMPLE TYPE Soil 

meg/l00g :t of CEC Ideal % 

Calcium 880 52.5 60 - 70 

Magnesium 212 21.1 15 

Sodium 48 2.5 3 - 5 

Potassium 780 23.9 3 - 5 

Exchangeable Acidity 0 0-5 

Cation Exchange Capacity(CEC) 8.4 

Nitrogen, 
total kjeldahl 1,640 

Phosphorus, 
weak bray 30 

Aluminum. total 19,800 

pH 6.7 

Alpha 
Analytical Laboratories, Inc. 

tJl/t.U:J ~.1 7-31-88 
LABORATORY DIRE DATE 
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Alpha Analytical Laboratories Inc. • 860 Waugh l3ne. H·I. Ukiah, California 954iJ2 

(707) 468-040 1 

CLIENT~ __ G~e~o~rwg~i~a~pa~c~i~f~i~C __________ __ 
ADDRESS 

P.O. Box 1618 

Eugene. OR 97440 

ATTN: Kent Mayer 

LABORATORY NO.! 
CLIENT 1.D. 

88-1212-1-3 
t.V. Area 11 2 
0" - 12" 

DATE COLLECTED_ .... l J..:! -"'2~8-::.>aljJ8'--_ 
DATE IN LAB 12-12-88 
COLLECTED BY Larkin 
SAMPLE TYPE Sq11 

l!l!!!! meg/100g % of eEC Ideal % 

Calcium 1,230 68.6 60 - 70 

Magnesium 174 16.2 15 

Sodium 48 2.3 3 - 5 

Potassium 450 12.9 3 - 5 

Exchangeable Acidity 0 0-5 

Cation Exchange Capacity(CEC) 9.0 

Nitrogen, 
total kj eldahl 1,720 

Phosphorus, 
weak bray 43 

Aluminum, total 24,400 

pI{ 7.3 

Alpha 
Analytical Laboratories, Inc. 

t1tMQ-Lt:1:t- "1~-31-B8 
LAifORATORY DIRE R DATE 
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Alpha Analytical Laboratories Inc. • 860 Waugh Lane, H·l, Ukiah, California 95482 

(707) 468·0401 

CLIENTr-__ ~Ge~Q~rq2~f~a~P~ac~1ufuf~c~ ________ __ 
ADDRESS 

P.O. Box 1618 

Eugene. OR 97440 

ATTN: Kent Mayer 

LABORATORY NO.: 
CLIENT 1.0. 

88-1212-1-4 
L.V. Area /I 2 
12"+ 

DATE COLLECTED_1u1c;:-,,2"'S-::<8,.S'----
DATE IN LAB 12-12-88 
COLLECTED BY Tarkin 
SAMPLE TYPE Soil 

meg/lOOg % of GEC Ideal % 

Calcium 1,320 79.3 60 - 70 

Magnesium 101 10.1 15 

Sodium 49 2.6 3 - 5 

Potassium 260 8.0 3 - 5 

Exchangeable Acidity 0 0-5 

Cation Exchange Capacity(CEC) 8.3 

Nitrogen, 
total kjeldahl 2,730 

Phosphorus, 
weak bray 47 

Aluminum, total 25,600 

pH 7.3 

Alpha 
Analytical Laboratories, Inc. 

flcM?<-t. t:~...A.....t2-3)-88 
LABORATORY ilfRCTO DATE 
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Alpha Analytical Laboratories Inc. • 

• 
S60 Waugh Lane. H·I, Ukiah, Califomia 95482 

(707) 468-040 1 

CLIENT Georgia Pacific 
ADDRES~S-~~~~~~~---------

OATE COLLECTED'_J.l",1-:.2",,8<=-l2J88~ __ 
DATE IN LAB 12-12-88 

P.O. llox 1618 
Eugene, OR 97440 

ATTN: Kent Mayer 

LABORATORY NO.: 
, CLIENT 1.0. 

, 

86-1212-1-5 
L.V. Area Ii :3 on _ 121t 

COLLECTED BY Larkin 
SAMPLE TYPE Sgil 

meg/IOOs % of CEe Ideal % 

Calcium 790 71.9 60 - 70 

Magnesium 86 13.0 15 

Sodium 37 2.9 3 - 5 

Potassium 260 12.1 3 - 5 

Exchangeable Acidity 0 0-5 

Cation Exchange Capacity(CEC) 5.5 

Nitrogen. 
total kjeldahl 2.420 

Phosphorus. 
weak bray 72 

Aluminum, total 15.100 

pH 7.6 

Alpha 
Analytical Laboratories. Inc. 
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i 
Laboratories Inc. 860 Waugh h e .  H.1. Ukiah. California 95482 

(707) 468.0401 

CLIENT- 

ox 1618 

ATTN: Kent Mayer 

LABORATORY NO. : 
CLIENT I.D. : 

Calcium 

Magnesium 

Sodium 

i Potassium 

Exchangeable Acidity 

Cation Exchange Capacity(CEC) 

Nftorgen. 
total kjeldahl 

Phosphorus. 
weak bray 

Aluminum, total 9,300 

DATE COLLECTED 11-28-88 
DATE IN LAB 12-12-88 
COLLECTED BY Larun 
SAMPLE TYPE soil 

L.V. Area # 3 
12"f 

meq/100g Z of CEC Ideal Z 

77.1 60 - 70 
11.7 15 

2.9 3 - 5 

8 . 3  3 - 5 

Alpha 
Analytical Laboratories, Inc. 

BORATORY- DIRECTOR DATE 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA .95403 

Dear Mr. Neely, 

J in _:-_ C -=---

-:J sw _ 0 -,- . 

JRG_ OlkH'1 
Jall\li!-rY- 11, 1989 . . . 

Enclosed is the Mone;and Reporting Program 
report, as per Order No. 86-3, or Georgia-pacific and 
its' Little valley soil ng project, for the month 
of December, .1988. 

Also included in this report are the amounts of rain
fall and the pH measurements from the various ephemeral 
draws (when available). Two of the pH measurements taken 
on 12-21 show high pH's at points #6 & 8. I do not know 
what the reason for this was, but subsequent measurements 
taken show the pH's to be 7.7 & 7.1, respectively. 

If you have any questions or comments, please feel 
free to call me. 

Encl. 

Sincerely ~/ 

~./tyr7'&<-
Kent C. Mayer 
Environmental Engineer 
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Georgia-Pacific Little Valley Report for January, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of Ash Cubic Yards Rainfall 
Deposited (@ site) Area A-South Totals 

Week of, 1-7 380 Yds 3 1. 55 inches 
8-14 380 1. 70 

15-21 460 0.0 
22-28 320 .80 
29-31 100 .40 

Total = 1 ,640 Yds 3 4.55 inches 

The Total number of treated acres to date = 53.6 acres. 

precipitation 

4.55 inches of rain fell during the month, (see detail above). 
Some of the ephemeral draws were dry during the month. 

Water Monitoring and Testing 

Here are the pH, suspended solids and COD levels: 

1-10-89 1-23-89 S. SoUds COD 

~ @5= 7.8 7.7 pt. 5 = 23 N/D 
6= 7.7 7.1 6 = 11 N/D 
7= 7.4 7.4 7 1 1 N/D 
8= 7. 1 7.2 8 = 1 1 N/D 
9= 7.2 7.3 9 = 5 N/D 

The ephemeral draws were dry in the 1st and 4th weeks of the month. 

Deposition 

All deposites of woodwaste ash were pi aced in the Winter 
stockpile area for 1988-89. 
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• • Georgia·Racific Corporation Eastern ~od Products 
Manufacturing Division 
P.O. Box 105603 
Atlanta, WltfItft~LJ ('f 
Telephone __ oIIIOABD 
Teletype (810) ?REi3IDPl 1 

February I, 1989 

Mr. Benjamin D. Kor 
Executive Officer 
California Regional Water 

Quality Control Board 
North Coast Region 
1440 Guerneville Road 
Santa Rosa, CA 95403 

RE: Progress Report 
Georgia-Pacific 
Fort Bragg, CA 

Dear Mr. Kor: 

- Fly Ash Amended Soil study 
Corporation 

...., iii" --." , .' 
- .' ~ 

As indicated in my letter to you dated November 29, 1988, the 
sampling outlined in Phase 1 of fly ash amended soil study was 
completed during the week of November 14, 1988. These samples were 
sent to California Analytical Labs for analysis. The lab tells us 
that all the analytical work has been completed and that they are in 
the process of preparing the written report. 

Our plans are to proceed with the Phase 2 sampling as outlined in my 
November letter. Please let me know if there are any questions. You 
can reach me at 404/521-5084. 

Very truly yours, 

~;:)~ 
. GERALD W. TIeE 

CHIEF ENVIRONMENTAL ENGINEER 
WOOD PRODUCTS MANUFACTURING DIVISION 

GWT/pcW 

cc: Messrs. A. T. Johnson 
P. Fetter 
K. Mayer 
D. B. Whitman 
C. T. Howlett, Jr. 
G. D. Dutton 
G. F. Mccaig 
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Mark Neely 
California Regional Water 

Quality Control Board 
1440 Geurneville Road 
Sanata Rosa, CA 95403 

Dear Mr. Neely, 

FEB 1'1 '08 
"' ,'I BO 0",,_- u_ 

DeJ_Olll~ ___ 

OfR_ [}KOfc-. 
ORT_ 0 Me-> 
.JJiI_D __ _ 

":JSW _ 0 --'~ 
,JRC_ OREFl~ 
.. ~".- -V 

February 14, 

Here is the January, 1989~~ 'ng and Reporting 
Program report, as per Order N • 86-3, or Georgia-Pacific 
at Fort Bragg, (Little Valley). 

Periodic testing required by the permit is included, 
as well as the normal pH measurements. 

Encl. 

If you have any questions, please call me. 

Sincerely, 

pC.4f~ 
Kent C. Mayer 
Environmental Engineer 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

Month of February, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project 

Volume of Ash Cubic Yards 
De120sited (@ Site) Area A-South 

Week of 1-4 240 Yds 3 

5-11 420 
12.-18 460 
19-25 300 
26-28 160 

TOTAL = 1,640 yds 3 

The total number of treated acres to date = 

Precipitation 

Minimal (See Above) 

Water Monitoring and Testing 

Here are the pH levels: 

The ephemeral draws were dry all month. 

De12osition 

Rainfall 
Totals 

.50 inches 

.65 
1.15 Inches 

53.6 acres 

All ash was placed in the 1988-1989 Winter stockpile 
area. 
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,TE OF CALIFORNIA • GEORGE OEUKMEJ'AN, Govemor 

,ALlFORNIA REGIONAL WATER QUALITY CONTROL BOARD
liORTH COAST REGION 
1440 Guerneville Road 
Santa Rosa, CA 95403 
phone: (707) 576-2220 

@J, . . -.. "'~ 
" ,. ,. 

February 16, 1989 

Mr. Gerald W. Tice 
Chief Environmental Engineer 
Wood Products Manufacturing Division 
Georgia-Pacific Corporation 
P.O. Box 105603 
Atlanta, GA 30348 

Dear Mr. Tice: 

We received your progress report' on the Fly Ash Amended Soil Study at the 
Little Valley site, dated February 1, 1989. It appears that the schedule you 
propose is acceptable, and we look forwsrd to receiving the draft report by May 
1, 1989. It is unclear how the draft report and the final report can be 
submitted in the same month. It will take some time for us to review and 
comment on the draft, and for those comments to be addressed by you in the 
final report. Therefore, the final report will probably not be 6Ubtnitted until 
a month or two later than proposed. 

Please call if you have any questions. 

Sincerely, 

Mark K. Neely 
Associate Engineering Geologist 

MKN:pcg 
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eGeorgia.R!CifiCCorporation P.Cttx1618 
Eug"", OregO!1 97440 

Mark Neely 
California Regional Water 
Quality Control Board 

1440 Geurneville Road 
santa Rosa, CA 95403 

Dear Mr. Neely: 

(503) 689~~ t!1 liiJ."ui'{ 
CONTROL BO;~<RD 

IJMllS '89 
OSi(_m~_ 

OeJ_ LJill 

O F" \'l"t '.'" w~ 0_ U'lU 

~~ o Rf _ t::r J:'S:' 

"'-'J!!_ 0 March 13, 1989 ~ -----
OSW_D_.-
,:1 RC _ 0 REfl'I 
r ."~. 

Monitoring and Reporting Program 
r Georgia-Pacific Corporation at 

If you have any questions, please call me. 

KC,M:jap 

Enclosure 

Sincerely, 

ktllAr 
Kent C. Mayer 
Environmental Engineer 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

Month of March, 1989 

Monitoring and Reporting order No. 86-3, Soil Amending Project 

Volume of Ash Cubic Yards Rainfall 
Del20sited (@ Site) Area A-South Totals 

Week of 1 4. 260 Yds3 1.51 inches 

5 - 11 420 4.65 

12 18 300 3.13 

19 - 25 380 3.0 

26 - 31 340 1.12 

Total = 1,700 Yds3 13.41 inches 

The total number of treated acres to date = 53.6 acres 

Precil2itation 

13.41 inches of rain fell during the month, (see detail above). 
Some of the ephemeral draws were dry during the month. 

Water Monitoring and Testing 

Here are the pH measurements from the epheme~a1 draws: 

pH @ 5 
@ 6 
@ 7 
@ 8 
@ 9 

3-06-89 

= 7.9 
= 7.8 
= 7.8 
= 7.4 
= 7.3 

3-21-89 

7.8 
7.8 
7.8 
7.3 
7.2 

The ephemeral draws were dry in the 1st and 4th weeks of the month. 

Deposition 

All deposits of woodwaste ash were placed in the Winter stockpile 
area for 1988-89. 



STATE O F  CALIFORNIA 

FACILITIES INSPECTION REPORT 
SWRCB 001 (NEW 6-07) 

STATE WATER RESOURCES CONTROL BOAR, 

1, 
ADDITIONU INFORMATON SHOULD BE ATTACHB) T O  ORlGIHi 

05 herequireman-lnspc*ion made to gahcr information rrhtim to preparing, modifying, or minding rrquiremmtr. 

06 [7 Miucliansou-Any in'pmott.not m m t i o d  obarr. 

NPMS 
6. INSPECTION BY 7. IS EPA INSPECTKN REQUIRED? 

B Stat. ~ ~ / E P A  joint Yes MNo 
8. MD YOU TAKE A BIOASSAY SAMPLE? 9. IF A BIOASSAY SAMPLE WAS TAKEN, WAS Rt 

Ye. @ N o  0 St& Flo*mrmgh 

10. INSPKTDN COMMENTS SUMMARY-REQUIRB (100 Ulrrrmrter Maximum) 

11. WAS THERE A V W T I O N ?  

Ye [ C ~ m p h  violdon form ) No Pending (e.8.. lob resuh) 

ADDITIONAL COMMENTS 



RPR 1 3 '89 

Drn-a- 
Mark Neely m a -  
California Regional Water mm--.D- 
Quality Control Board 
1440 Geurneville Road 16 - REPLY 
Santa Rosa, CA 95403 1 7 -  I 1  rta, 

Dear Mr. Neely: 

Enclosed is the March, 1989 Monitoring and Reporting Program 
report, as per Order No. 86-3, for Georgia-Pacific Corporation at 
Fort Bragg (Little valley). 

Ash deposition is detailed in the enclosed report. Rainfall and 
pH measurements are also given. 

If you have any questions, please call me. 

Sincerely, I 

Kent C. Mayer 
Environmental Engineer 
Western Area 
Wood Products Manufacturing 

KCM: jap 

Enclosures 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

Month of APRIL, 1989 

Monitoring and Reporting order No. 86-3, Soil Amending Project 

Volume of Ash Cubic Yards Rainfall 
De!2osited (@ Site) Area A-South Totals 

Week of 1 B 400 Yds 3 inches -
9 - 15 320 
16 - 22 220 
23 - 30 200 

TOTAL 1,140 Yds 3 -0- Inches 

The total number of treated acres to date 53.6 acres 

Preci!2itation 

Minimal (See Above) 

( 
Water Monitoring and Testing 

Here are the pH levels: 

The ephemeral draws were dry all month. 

De!2osition 

All ash was placed in the 1988-1989 Winter stockpile area. 

5/4/89 



TO: 

FROM: 

• • 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

NORTH COAST REGION 

Interoffice communication 

1) Frank Reichmuth 14 April 1989 
2) File: G-P Soil Alnendment 

Mark Neely 

SUBJECT: Compliance inspection of Georgia-Pacific Ft. Bragg Ash Soil 
Alnendment 

On 21 March I completed a level B inspection of the subject site. I 
was accompanied by Kent Mayer, evironmental supervisor, G-P Eugene. 

Kent showed me the location of the soil, vegetation, and earthworm 
samples. The experimental plots were taken from the most recently 
amended area, and from a one year old plot. The control site was 
located north of the amendment area, out of the downwind area of the 
amendment site. Kent reiterated the problem G-P has with colecting 
sufficient sample for the airborne component of the study, as I had 
discussed with Gerald Tice of the G-P Atlanta office. Kent 
unofficially told me that all samples had been negative, so they were 
prepared to request that the airborne component of the study be 
dropped. We can review this, along with Frank Palmer, When the draft 
report come in. 

The stockpile area 
transport by runoff. 
inspection. 

looked 
They 

secure, with no evidence of surface 
have not amended any ash since my last 
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• • • • •• P.O. Box 1618 
Georgla·PaclficCorporatIOO Bug",e, Oregon 97440 

Mark Neely 
California Regional Water 
Quality Control Board 

1440 Geurneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

May 4, 1989 

(503) 689·1221 

,,1M t '-•• .:.l.w' ...... I' f 

CONTROL BOARD 
F>ct::rnN ! 

WiY 8 '89 
o 8~_ Llllb_ ~ 

O&J_ OJG~;q,'~ 
OFll_OKD~ 

o RT _ 0 CttC:l1 
OJH_O __ 

DSW_D __ 

ORC_ OREPlV 
OW ~T!tr: n""c 

Here is the April, 1989, Monitoring and Reporting Program 
reporti as per order No. 86-3, for Georgia-Pacific Corporation 
at Fort Bragg (Little Valley). 

If you have any que$tions, please call me. 

KCM:jap 

Enclosure 

fr~·d7-
Kent C. Mayer 
~nvironmental Engineer 



, 
• • Georgia·R!cific Corporation 

Mark Neely 
California Regional water 
Quality Control Board 

1440 Geurneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

May 5, 1989 

P.O. Box 1618 
Eugene, Oregon 97440 
(503) 689·1221 . 

\'Y 1'\ I .::, i .. uk ... ! n' 
CONTROL BOARD 

Rt:r,ION I 

!.'!~{ 8 '89 
OS~_ub~_ 

wCJ_OJG_ 

[Jm_o~ 

ORT_O~\ 
DJH_D __ 
OSW_D __ 

ORC_ DRfPlY 
o AU STAFf 0 F!lf 

As an amendment to the April, 1989 Monitoring and Reporting 
Program report dated 5/4/89, there was 2.56 inches of precipitation 
f·or the month. 

If you have any questions, please call me. 

KCM:jap 

Enclosure 

Kent C. Mayer 
Environmental Engineer 



• • • 
( GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF MAY, 1989 

Monitoring and Reporting Order NO. 86-3, Soil Amending project 

Volume of Ash Cubic Yards Rainfall 
De120sited (@ Site) Area A-South Totals 

Week of 1 6 160 Yds 3 inches 
7 - 13 180 

14 - 20 260 
21 - 27 320 .46 
28 - 31 180 

Yds3 TOTAL = 900 .46 inches 

The total number of treated acres to date = 53.6 acres 

Preci12itation 

.46 inches of rain fell for the month - Minimal (See above) 

( 

Water Monitoring and Testing 

Here are the pH levels: 

The ephemeral draws were dry all month. 

De12ositition 

All ash was placed in the 1988-1989 winter stockpile area. 

6/14/89 
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• Georgia·Rlcific Corporation EtZJtern Wood Products 

June 6, 1989 

Mr. Mark K. Neely 
Associate Engineering Geologist 

Manufacturing f)t:'isi",! •. ~·,,' 
P.O. BoxJ01605'.'t. 1)·J;>'D 
Atlanta, Georg;;' 363)[8 ' 
Telephone (404) 521-4000 
Teletype (810) 7J!lHI11\!l?'89 

--- f l ~_ ., ...... ..-_ ["I ~~ ,,==--_ 

;: , .... ~i,~Z 
LJ i:' _. _._.'~>-~ fJ ___ "",,"-_,_ 

California Regional water Quality Control Board 
1440 Greenesville Road 
Santa Rosa, CA 95403 O or. r' " ... " ~u«,~"- .. ,_~ L .. ! ~~.~~~ ....... _._~. 

or:.;:," i~> G,-E' Fi.fl~ Dear Mr. Neely: 
~ SQL-A~ 

concerning our conversation on Friday June 2, 1989, I advise~ you' 
we had encountered a del.ay in completing the Fly Ash Amended soil,/ 
Study at the Little Valley site near our Fort Bragg, CA. mill. ("i) ;f~- ,'':1 

There are two reasons for this delay. First, a question has 
come up concerning the laboratory detection limits for 2, 3, 7, 8 
TCDF and total TCDF in the grass samples obtained from the site. 
We are seeking clarification from the lab (Enseco) on what they 
consider the actual detection limit for these samples. Also we 
are going ahead with the analysis on the split grass sample in 
questions, which had been achieved. 

Secondly, we have found it necessary to obtain additional soil 
samples from the amended sites to confirm the results of the 
single composited soil sample that was taken. Unfortunately, the 
consultant we have employed to obtain these samples will not be 
able to take the samples until mid July, 1989 because of previous 
commitments. Once the samples are obtained and sent to the lab 
it will probably take an additional 30 days to get the sample 
results. This means our report cannot be completed until about 
September 1, 1989. We really do not want to submit this report 
until we feel we have an accurate indication of actual conditions 
at the site. 

We thank you for your cooperation in this matter. If you desire, 
I will be happy to provide you with continued progress reports 
until this project is complete. 

Very 

GERALD W. TIeE 
CHIEF ENVIRONMENTAL ENGINEER 
WOOD PRODUCTS MANUFACTURING DIVISION 

0· 



• 

{ , 

• 
Page 2 
Mr. Mark K. Neely 
June 6, 1989 

GWT/pcw 

co: Messrs. C. 
A. 
L. 
P. 
K. 
L. 
D. 
G. 
T. 

T. 
T. 
P. 
M. 
C. 
D. 
B. 
F. 
N. 

Howlett, Jr. 
Johnson 
E. Otwell 
Fetter 
Mayer 
Aml:1rosini 
Whitman 
McCaig 
Treichelt 



• • Georgia·R3cificCorporation ~O. Box 1618 

Mark Neely 
California Regional Water 
Quality Control Board 

1440 Geurneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

Eug",e, Oregon 97440 
(503) 689-1221 

June 14, 

CONTROL HOARD 

J!lN16 '89 
o Bl'I_ ~O"__ i\ 
OGJ_D1GU7. _,'\' 

19SflFH __ - mol;:.-l:( 
DHT_D __ 

DJH_DV'AN 
OSW_D __ 

ORC_DRE~ 

o ~jI ~nf~ ~t (l-C('?\. jS(lAC-I 

S::s~ A"'~ 

Here is the :.:M!::a~;,...~.~9.;;:_Monitoring and Reporting Program report, 
as per order No. 6-3, for Georgia-Pacific Corporation at Fort 
Bragg, California ~ttle Valley). 

If you have any questions, please call me. 

KCM:jap 

Enclosure 

Sincerely, 

M-C.;p(~ 
Kent C. Mayer 
Environmental Engineer 
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• 
GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF JUNE, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project 

Volume of Ash 
DeEosited (@ Site) 

Week of 1 3 
4 - 10 

11 - 17 
18 - 24 
25 - 30 

TOTAL 

Cubic Yards 
Area A-South 

180 Yds3 

300 
380 
340 
320 

1,520 Yds3 

Rainfall 
Totals 

inches 

.07 

.07 inches 

The total number of treated acres to date = 60.5 acres 

PreciEitation 

.07 inches of rain fell for the month = Minimal (See above). 

Water Monitoring 

The ephemeral draws were dry. 

DeEosition 

All ash in the 1988-1989 winter stockpile area was amended 
in June, into an area of about 5.9 acres. 

All ash generated during the month was amended into 1 acre. 
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.1 • 
Georgia-RlcificCorporation P.O. Box 1618 

Mark Neely 
California Regional Water 

Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

Eugene, Oregon 97440 
(503) 689-1221 

July 14, 

(;,_~ "'_~ .0.1\-\ 
S\)i.\,. ""~....,~! 

Here is the June, 1989 Monitoring and Reporting Program report, 
as per Order No. 86-3 for Georgia-Pacific Corporation at Fort Bragg, 
California (Little Valley). 

If you have any questions, please call me. 

KCM:jap 

Enclosure 

Sincerely, 

;i:ff;;Jjp--
Kent C. Mayer 
Environmental Engineer 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF JULY, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of Ash 
DeEosited (@ Site 

Week of 1 - 2 

3 - 9 

10 - 16 

17 23 

24 31 
TOTAL = 

Cubic Yards 
Area A-South 

20 

300 

300 

320 

200 
1,180 

The total number of treated acres to date = 
PreciEitation 

None 

Water Monitoring and Testing 

Here are the pH levels: NA 

DeEosition 

62 

Rainfall 
Totals 

-0-
inches 

acres 

All ash produced during the month of July was amended into 

1.45 acres in the summer, 1989 amending area. 



Georgiahcific chpodm p.0. Box 1618 
Eugene, Oregon 97440 
(503) 689-1222 

Mark Neely 
California Regional Water 
Quality Control Board 
1440 Guerneville Road 
Santa Rosa, Ca 95403 

Dear Mr. Neely: 

Enclosed is the 1988 Annual Report for the Georgia-Pacific 
I Soil Amending Project as per Monitoring and Reporting Program 
t No. 86-3. 

Sincerely, 

Kent C. Mayer 
Environmental Engineer 
Western Area 
Wood Products Division 

KCM: jap 

Enclosures 
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1988 WATER ANALYSIS 

MONTH 

TEST JANUARY FEB - OCT 

£!!: N/A 

2 @ 6.4 

3 @ 6.5 

3 @ 6.8 

4 @ 6.9 

2 @ 7.0 

7.1 

15 = 6.8 Ave. TOTALS 5 

NFR 

( 

COD 

*See attached map for sampling locations. 

• 
NOVEMBER 

6.6 

6.8 

7.0 

7.1 

7.1 

= 6.9 Ave. 

DECEMBER 

2 

4 

2 

3 

14 

2 

2 

2 

6.6 

@ 7.0 

@ 7.1 

@ 7.2 

@ 7.3 

7.4 

7.6 

= 7.2 

@ 1 ppM 

@ 2 

@ 3 

5 

6 

7 

10 

ND 

13 

24 

30 

39 

Ave. 



• • • 
1988 SOIL ANALYSIS (-

TEST ~ 

AREA NO. 1 AREA NO. 2 AREA NO. 3 
@ I" @ 12" @ I" @ 12" @ I" @ 12" 

CEC 5.1 8.4 9.0 8.3 5.5 5.8 

CALCIUM 820 880 1,230 1,320 790 900 

. (ppM) 

% CEC 80 52.5 68.6 79.3 72 77 

MAGNESIUM 49 212 174 101 86 82 

% CEC 8 21 16.2 10 13 11. 7 

SODIUM 42 48 48 49 37 39 

% CEC 3.6 2.5 2.3 2.6 3 3 

POTASSIUM 166 780 450 260 260 189 
( 
\ % CEC 8.3 24 13 8 12 8.3 

NIGROGEN 1,950 1,640 1,720 2,730 2,420 1,400 

(ppM) 

PHOSPHOURUS 54 30 43 47 72 93 

ALUMINUM 15,700 19,800 24,400 25,600 15,100 9,300 

~ 7.7 6.7 7.3 7.3 7.8 
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AMOUNT OF ASH APPLIED - 1988 

MONTH CUBIC YARDS (Yds 3 ) 

January 1,840 

February 1,380 

March 1, 820 

April 1,400 

May 1, 700 

June 1, 740 

July 2,220 

August 1,920 

September 1, 500 

October 1, 860 

November 2,780 

December 1,760 

TOTAL = 21, 920 Yds 3 of ash deposited. 

AVERAGE = 1,825 Yds3/Month 

SUMMARY: Number of acreS receiving ash = 12.2 acres amended 
in 1988. 

Pasture yield rates are estimated to be about 3.5 
tons per acre, based on an ash application rate 
of 1,167 tons per acre.* Visual observations 
by Georgia-Pacific, the Regional water Board and 
the V. of C. Extension Agency indicated increased 
growth and color on the acres treated. 

* The ash is received wet, but amended dry - if 
the ash is at 50% moisture content, then the 
application rate is closer to 584 tons per acre. 
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• G 'Do. 'f' Corpo ation • " eorgla'raCI IC r P.O. Box 1618 

Mark Neely 
California Regional Water 
Quality Control Board 

1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

Eugme, Oregon 97440 
(503) 689-1221 

August 10, 

CONTROL BQARD 
""';lm.1 I 

p:; 1. ::. ~D'J 

~~'9-"-- UBL_ 

0&1_ OiU_,/ ~~\ 
oFL-m9~~/1 o RT __ 0 ii1'f' "\ l"l ~<r 
OiH_D .. ___ 
osw_n __ 
o HC _ 0 REPLY 

Here is the July, ~9 itoring and Reporting Program 
report, as per Order No 6-3 or Georgia-Paific Corporation at 
Fort Bragg, California it Valley). 

If you have any questions, please call me. 

KCM:jap 

Enclosure 

Kent C. Mayer 
Environmental Engineer 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF AUGUST, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of Ash Cubic Yards 
Del20sited (@ Site Area A-South 

Week of 1 6 180 Yds3 

7 - 13 280 
14 - 20 320 
21 - 27 360 
28 - 31 320 

TOTAL = 1,460 Yds3 

The total number of treated acres to date = 62.0 

Precil2itation 

No measureable rainfall 

Water Monitoring and Testing 

Here are the pH levels: 

NIA 

Deposition 

All ash Was stockpiled and amended into an area of 
approximately 1.5 acres. 

Rainfall 
Totals 

inches 

-0- inches 

acres 



STATE OF CALIFORNIA STATE WATER RESDURCLS CONTROL BOARD 

'AGILITIES INSPECTION REPORT ' SWRCB W1 (NEW € 4 7 )  
ADDITIONAL INFORMATtON S H O W  BE ATTACHED TO ORIGINAL 

1. WDS NUMBER 1Murt be 11 di&\ -2. NAME OF AGENCY RESPONSIBLE FOR DISCHARGE 

06 U Mimllmoour-Any ins- mol mcnlbiorrd above. 

11. WAS THERE A VIOLATION? 

Ycr (Completa ridmilion form.) No Priding (e.g., lab rcruln) 

NPm 

ADDITIONAL COMMENTS 

6. INSPECTION BY 

a s m e  CI s m p A  Joim 
8. DID YOU TAKE A BIOASSAY SAMPLE? 

7. IS EPA INSPECTION REQUIRED? cl Ye* IBNO 
9. IF A BIOASSAY SAMPLE WAS TAKEN. WAS IT: 

51, FloMhraylh 

10. INSPECTION COMMMTS SUMMAl(Y-RKXIDB) (1M Characta Marimurn) 
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• • Georgia-Pacific Corporation P.O. Box 1618 

Mack Neely 
Califoenia Regional Watee 
Quality Conteol Boaed 

1440 Gueeneville Road 
Santa Rosa, CA 95403 

Deae Me. Neely: 

Eug'"', Oregon 9744D 
(503) 689-1221 

Septembee 11, 1989 

Heee is the 5Ai:U~9~U=is;;.t~,~~~~onitoeing and Repoetin,g Peogeam 
eepoet, as pee Oedee No e Geoegia-Pacific Coepoeation 
at Foet Beagg, Califoen~ Ie Valley). 

If you have any questions, please call me. 

KCM:jap 

Enclosuee 

. r"\; ,~. v_', .1 i '( 

'~di;!'(HOL CDi\fiD 

i/'. 

"-""'-',.'.,.r.; ! 

Sn '- 'i") cr.l ....... 

Sincerely, 

p--(,d~ 
Kent C. Mayer 
Envieonmental Engineee 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF SEPTEMBER, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of Ash Cubic Yards 
Deeosited (@ Site Area A-South 

Week of 1 3 120 Yds
3 

4 10 380 

11 17 220 

18 23 320 

24 30 360 
TOTAL = 1,400 yds 3 

The total number of treated acres to date = 

precieitation 

There was a total of 1.55 inches for 

Water Monitoring and Testing 

Here are the pH levels: N/A 

The ephemeral draws were dry. 

Deeosition 

the month. 

Rainfall 
Totals 

-0- inches 

-0-

.04 

.81 

.70 

63 acres 

Wl\lti< QUALITY 
CONTROL BOARD 

REG!ON j 

OCi 1 b '89 

OBK_O'.iB

OCI_OlG

OfR_DKD

ORT_D-

OlH_O-
DSW __ D--

ORG_ OP.EPLY 

n !'i··,,:,,~!'"!:.nnl; 
• i /<.' .",...-

All ash generated in September has been amended and the area seeded. 

• 



TO: 

FROM: 

• • CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
NORTH COAST REGION 

Interoffice Communication 

1J Frank Reichmuth 
2J File:G-P Ft. Bragg soil 

Amendment, Mendo. Co. 

Mark Neely /Il':4 

12 September 1989 

SUBJECT: Compliance inspection of Georgia-pacific Fort Bragg Ash Soil 
Amendment 

On 17 August 1989 I completed a short inspection of the subject site. 
I was accompanied by Kent Mayer, G-P Environmental Engineer. Mr. 
Mayer wanted to get approval for a new stockpile and amendment site 
for the upcoming year. It is located to the south of the present area 
(see attached map). This is the same area conceptually agreed to last 
year. The only potential problem is a very subtle swale that runs 
through the site. However, it does not' appear to be capable of 
transporting ash or causing significant erosion. In any case, the 
swale settles out onto a flat and never makes it to Little Valley 
Creek. I gave verbal appproval of the site, and will formalize it by 
a letter. The present stockpile area seemed to be working out, 
although a few wisps of ash were kicked up by a breeze. I will 
inspect it again following seeding this fall. 
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ATTACHMENT 7 
.-

G£ORG£ DEUKMEJIAN. a .... mot STATE OF CALIFORNIA 

(' ';AlIFORNIA REGIONAL WATER QUAlITY CONTROL BOARD-
.. NORTH COAST REGION 

( 

( 

1~ GUERNEVILlE ROA!) 
SANTA ROSA. CA 95403 
1707) 576-2220 

Sep.teaber 19, 1989 

Mr. Kent Mayer 
Georgia-Pacific Corporation 
P. O. Box 1618 
Eugene, OR 97440 

Dear Mr. Mayer: 

On August 17, 1989, I visited the Little Valley soil amendment site with you in 
order to approve the new ash storage and amending area for the upcoming season. 
The new area, located south of the present amending area, appears to be a 
satisfactory location. The wet area that crosses the new amending area does 
not appear capable of generating overland flow and eroding the ash, and 
therefore should not pose a threat of ash transport. Please remember that the 
areas amended this year need to be finished and seeded by October 1. Also, you 
sust ensure that once an area has been amended and seeded, it should not be 
disturbed again throughout the coming winter. 

On t~e same subject, the Waste Discharge Requirements for the site expire on 
January 3D, 1990. In order to ensure that the permit is renewed in time, a 
Report Of Waste Discharge (ROWD) form and the filing fee will need to be 
submitted to this office. The timing requirements for the permit process call 
for 120 days for review and issuance, so the ROWD should be submitted to us by 
October 2, 1989. Enclosed you will find a copy of the application forms and a 
filing fee for calculating the fee amount. 

Of course, renewal of the permit is dependent on the results of your ongoing 
study of the bioaccumulation potential of the low levels of furans in the ash. 
The report is due this aonth, and any further delay in submitting the report 
could lead to a delay in reissuing the permit. 

Should you have any questiollS-.about any. ofthe·.fteJIIs-~ntained- in ·this letter, -- .. -- _. 
please give ae a call. 

MKN:ba!gpashltr 

Enclosures 

cc: Gerald Tice 
Dave Larkin 

SincerelY, 

Mark K. Neely 
Associate Engineering Geologist 



, 
• • • ,WAtER QUALITY 

UNITED STATES ENVIRONMENTAl f>ROTECTION AGE~ROL BOARD 
..... . REGtON I WASHINOT ....... D.C. 204eO 

s.pteaber 21, 1989 

FEB 23 'SO 

~~RK_ 
1OUCA~el"D DC~"I£"T 

OFR_OSB_ 
ORT_OKD_ 
OJH_OJS_ 
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Human Health Assessment Grou 689) 
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Human Health Assessment Group (RD-689) 

Before addressing the riak assessllent i •• ue. raised by the 
Champion International Corporation, it i. important to realize 
the scope of the h.alth issu •• associated with 2,3,7,8-TCDO. 
2,3,7,8-T.trachlorocUbenao-p-dioxin (2,3, 7 ,~-TCOD) is the .ost 
potent anillal carcinogen ever tested. . It cau_a cancer in all 
three speeies (rat, hamster and 1I0use) in which it has been 
tested and at aultiple eites in tha"rat(liver, lunq, hard 1?41ate 
and nasal turbinate.). In a relative context it i. 50 t.t.es .ore 
potent than a~latox1n 81 on a per .ole basi. and 50 ail lion tiaas 
lIore potent than vinyl chlor14e. Inad4ition to ita carcinogenic 
potency, :a, 3 ,1, 8-'fCDD i. al.,;) the .ost potent anlaal teratogen 
known and causes other reproductive, neurobahavioral ancliaaune 
syst_ effects at extr ... ly low dOlles a. well. 

Only one other polychlorinated dibenao cUoxin (PCDD) 
eompound, a 50-50 aixture of 1,2,3,6,7,8 and 1,2,3,7,8,9 
hexachlorodibanz0-4ioxin (HxCOO) has been te.te4 tor 
earcinOqenieity in ani .. l. (rat. and aiee) and this haa also baen 
ahown to be earcinOqenie (liver cancers) in both .peci.a. Upp.r~ 
limit estimates of the carcinogenic potency of HXCDD place it at 
about one-twenty fifth that of 2,3,7,8-TCDD, bq~ still in the top 
five moat potent aniaal carcinogens ever tested. 

In humans, the eftects of 2,3,7,8-TCDD and other PCDOS are 

1 

() 



• • • 

(~ • • 
they a~ that 1) the EPA _thOdoloqy (UHot the linearized 
multistage .adel (LMS) to~ risk extrapolation) sbould not be used 
and 2) "that the ettluent li.itation tor dioxin proposed in the 
pera~t be deleted until adequate reliable ~ientitic avidence 
sjlpports the fteed to Hait.· the aaount of- 410lcin in the disc:barlie" 
(letter to Suzanne Durham, April 27, 1989, pq. 14). 

Addr ••• inq (2) tirst, Cllblpion argues that because dioxin 
has not been shown to be carcinogenic in huaans, that "until 
scientitic evidence more strongly supports an increased risk ot 
such adverse health etfects any regulatory action ~ich is. based 
upon an asaWled adverse hUllan health e:Uect 1s premature.- (ibid 
N. 14) - . 

. ,Tha EPA strongly rejecta thia a~ent in general (that 
etfects must be seen in humans batore regulatory action is 
justitiable) and especially tor 2,3,7,8-TCDD. Tbe wide range of 
severe ettects in animals tested at extremely low doses ot 
2,3,7,8-TCDD, and the lack ot suitable human studies for 
confirmation or refutation, compel the Agency to rely on results 
of animal testing. Tbis posltion is not unique to EPA and has 
long been a hallmark in public health proqrams worl~ide. 

Argument Ci) requires a more lengthy discussion. Champion 
suggests that it arqWIent (1) is not accepted, then .s an 
"alternative that the limit suggested by Dr. Anderson be 
imposed." Or. Anderson's analysis is presented in a dOCUllent 
prepared tor Champion dated April, 1989, document number 1360-
010-000. Or. Anderson presents his own dioxin ettluent li.it 
reeolllll!endatio.nof 88,266 parts par quadrillion (Ppqd)-i- rou9bly 
one million times (106) higher than the 0.1 ppqd etfluent limit 
proposed by EPA. OVer one-halt ot the ditterence (1.6 x l03} is 
based. on pro Anderson's assumption ot TCDD carcinogenicity in 
anima~s as. ~~lnq • threshold response and thus· adaPtable to an 
ADZ with satety factor criteria formulation'_thodol.ogy. Thi. is 
in contrast with EPA's assumption of a nonthre.bo~d respon.e and 
use of the UIS aodel for low do .. critsriafor.ulation. Or. 
Anderson u ... the s ... ADZ approach that baa been adopted tor 
2,3,7#8-TCOD l:Iy Jl8alth and. Welfare canada aJICI, in taet, Dr. 
Anderson'. r .. ultll are identical to·theire. 

Dr. Anderson'. a~ents tor an ADZ with safety taetor 
approach tor 2,3,7,S-TCDD are based on a sequential logic of 
certain obaervations and assumptions, which focus on 
hypothesizing about mechanisms ot action which then lead to 
choices in the procedure for dose-respon •• analysis: 

a. 2,3,7,8-TCDD is a potent proaoter of liver cancer, 
but is not known to be an initiator ot liver 
cancer. 

b. The action of (some) tumor proaoters is reversible 
in that when the promotor is removed fro. the 
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(5) 
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one is even leaa certain that it a~,lika othe~ 
tn'oilote.n • 

Besida. causinq livar tumors in the r't, 2,3,7,8-TeDD 
also cau •• s, tUJ.Ior. of the 1;on9ue., l\lnCl, bar4 palate and 
nasal turbinate •• ' The, lung tumors are of a rare type 
(keratinizing squamou8 cell) as are tho .. of the 
tongue, hard palate and nasal turbinate.. Becau.a 
thesa are all rare tumors, 2,3,7,8-TCDO must be both 
initiatinq and promoting the cell. and, therafore, must 
be a complete careinQlJen in 80llle tarqet orqana. 

A recent stUdY by ~ao et al. (1988), showed the 
careinQIJenicity of 2,3,7,8-TCDD in the syrian golden 
hamster exposed either by the subcutaneous or 
intraperitoneal route. The animals developed' squamous 
cell careinomas of the skin of the facial region, "in 
which spontaneous benign or malignant tumors are 
unknown. " Furthermore, the authors had never 
encountered any skin tumors before in over ten years 
"in the many hundreds of namsters used in various 
carcinogenesis experiments." This strongly suggests 
that 2,3,7,8-TCDD is a complete carcinQlJen, at least 
for some sites. 

(6) The proximate location of these tumors in the hamster 
and the rat reasons for accumulation of 2,3,7,8-TCDD at 
these sites. The identification of specific receptors 
in the olfacto~ epithelium of the rat capable of high 
af~inity binding 'of 2,3,7,8-TCDD, argue for a direct 
(originating in target cells) rather than an indirect 
mechanism of aetion (an indirect meehanism i. mora 
likely to show a threshold). 

" , 

('7) '1'h6 bamster is'the most resiStant v_alian .pecies 
thus far identified to the toxioity of 2,3,7,8-TCDD. 
(LD50 > 3000 ug/kq b.w.). Thus, any clafa of 2,3,7,8-
TeDD promotion eftects due to call toxioity and 
subiiequantrepl!cation is cUsmiasad in this ca.e. 

Basad on the abqve arguments, OHEA' rejects Dr. Anderson's 
and Champion's (and those of CanTox Inc., April 10, 1989) 
reco_ndation that an ADI methodolOCJY is adequate to 
charaClterize 'the potential carcinogenic illlpact on huaans froll 
exposure to 2,3,7, 8-TCDD. While many of their arguaents have 
.. rit, and in tact these arCJUlllents are used in like 1'ora by other 
Aqenoies in their criteria setting for PCDDa, OHEA believea that 
the avidence tor the liVer promoting ettects ~f 2,3,7,8-TCDD does 
not justify use ot an ADI with safety tactor in view ot the 
evidence supporting its action as a complete carcinogen. 
Furthermore, OHEA is also concerned about the other potential 
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conclude 'that a thieshold exista. Without a IIOre 
scientific basis tor such a radical departure tro. 
BPA'. ~racU.tion4l approach to the risk ••• __ ent 
tor. carcinOg.ns~ the Workgroup is unvilliftIJ to 
.ad.o.pt. a threshold .pproach for a. 3,1" 8..oreDD. 

The- inriOoiativeapproach_ of Sielken aDd 
JfOCtlgavke.ri Venson, and lCnudson are intereating, 
but unt.sted. Therefore, the Workgroup conclude. 
that it would be ilIlprudent to use th_ .t this 
ti.e for 2,3,7,8-TCDD. 

• The av.~lab1e evidence suggests that reliance on 
the LJfS model, as traditionally used by EPA, may 
be less appropriate for 2,3,7,8-TCDD than for many 
other cbemicals, and that the Agency's 1985 
assessment based on· the LJfS model may overestimate 
the upper bound on the risk by some unknown 
amount. However, a rationale for a possible 
linear behavior at low doses has been developed in 
this report, and the LJfS model provides a useful 
and familiar context ¥bich is widely,uaed in the 
Federal government when discussing risk estimates. 
Therefore, the Workgroup discusses ita 
recommendation using the LJfS model as a construct, 
that is, the plausible upper-bound estimate of 
risk and the risk-speci:fic dose." 

Finally, the draft'1988 EPA assessment proposed that the 
1985 EPA low dose risk characterization tor 2,3,7,8-TCDD be 
relaxed by a factor of sixteen, from a Risk Specific Oose (RaD) 
associated with an upper limit 10-6 incremental lifetiae risk of 
0.006 pq/kg-day to 0.1 pq/kg-day. The reasoning was (pq. 51): 

"the scienti:fic data indicate that the Agency's current 
upper bound for 2,3,7,8-'l'CDD _y be an overeatiaate, 

the scientific data do not permit an estimate of the 
extent of the overestimate: 

all of the UCL LJfS RaD estimates generated by the 
Federal agencies are arguably of equal .cienti~ic merit 
at thia ti .. ; 

for strictly policy purposes, there is great benefit in 
Federal ~gencies adopting consistent positions in the 
absence ot compellinq scientific information; and 
an order of .agnitude estimate of the bD (potency), 
as opposed to some more precise estimate of the risk
specific dose, helps to convey the notion that the 
numerical expression is only a rough estimate {the 
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} . pIOXIN (2,3,7,8 TeDD) TRACKING REPORT 1 '. ~TJ! DIOXIN CRITERIAtfERVU:W PAGE: 1 

/,-~- STAT!: REGION SUMMARY STATUS , 
l 

CT 01 NUMERIC CRITERIA EXPECTED 
ME 01 NUMERIC CRITERIA ADOPTED 
MIt 01 NUMERIC CRITERIA EXPECTED· 
NB 01 NUMERIC CRITERIA EXPECTED 
RI 01 
VT 01 
NJ 02 
NY 02 NUMERIC CRITERIA ADOPTED 
l'R 02 
VI 02 
DE 03 NUMERIC CRITERIA EXPECTED 
DC 03 
MO 03 NUMERIC CRITERIA PROPOSED 
PI. 03 NUMERIC CRITERIA AND TRANSLATOR ADOPTED 
VA 03 NUMERIC CRITERIA EXPECTED 
WV 03 
At 04 NUMERIC CRITERIA EXPECTED 
FL 04 NUMERIC CRITERIA EXPECTED 
GA 04 NUMERIC CRITERIA ADOPTED 
KY 04 NUMERIC CRITERIA PROPOSED 
MS 04 TRANSLATOR PROPOSED 
NC 04 NUMERIC CRITERIA ADOPTED 
SC 04 
TN 04 NUMERIC CRITERIA EXPECTED 
IL 05 TRANSLATOR PROPOSED 

( IN 05 NUMERIC CRITERIA PROPOSED 
MI 05 TRANSLATOR ADOPTED 
MN 05 NUMERIC CRITERIA EXPECTED 
OB 05 NUMERIC CRITERIA PROPOSED 
WI 05 NUMERIC CRITERIA ADOPTED 
AR ·06 
LA 06 
NM 06 
OK 06 
TX 06 
II. 07 
KS 07 
MO 07 NUMERIC CRITERIA ADOPTED 
NE 07 NUMERIC CRITERIA ADOPTED 
CO 08 NUMERIC CRITERIA ADOPTED 
MT 08 NUMERIC CRITERIA ADOPTED 
ND 08 
SD 08 NUMERIC CRITERIA ADOPTED 
UT 08 
WY 08 NUMERIC CRITERIA PROPOSED 
AZ 09 NUMERIC CRITERIA EXPECTED 
AS 09 NUMERIC CRITERIA EXPECTED 
CA 09 NUMERIC CRITERIA PROPOSED 

NUMERIC CRITERIA EXPECTED 

( 
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DIQXIN (2, 3. 7.8 TCDD) JiiACKING REPORT 1 
>STA~ DIOXIN CRI'rZRIA~IEW • 

STATE REGION SUMMARY S'rA'rUS 

au .09 NUMERIC CRITERIA ADOPTED 
HI 09 NUMERIC CRITERIA PROPOSED 
NY 09 NUMERIC CRITERIA PROPOSED 
eM 09 NUMERIC CRITERIA EXPECtED 
TT 09 NUMERIC CRITERIA EXPECTED 
AK 10 NUMERIC CRITERIA ADOP'rED 

NUMERIC CRITERIA EXPECTED 
10 10 NUMERIC CRITERIA EXPECTED 
OR 10 NUMERIC CRITERIA ADOPTED 
WA 10 

ADOPTED 

# STATES WITH CRITERIA: 14 

it STATES WITH TRANSLATOR: 2 

it STATES WITH CRITERIA OR TRANSLATOR: 15 

PAGE: 2 

ADOPTED/ 
ADOPTED/ PROPOSED.' 
PROPOSED EXPECTED I 

22 36 

4 4 

25 39 
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,. " DIOXIN TRACKING REPOR 
STATE DIOXIN CllITERIA CT SHEET .--

STATE. CT 
EPA REGION. 01 

STATUS SUMMARY. NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

• 

PROPOSED 

/ / 

AttllCbMnt 2 

PAGE. 1 

EXPECTED 

o . 000013 nq/ll 
0.000014 nq/ll 

10-6 
6.S 'if/day 
09/30/90 

Connecticut is expected to adopt EPA human health criteria based on water 
and fish consumption. 

STATE: ME 
EPA REGION: 01 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.S q/day 
02/01/89 

PROPOSED 

I I 

Maine adopted 
consumption. 

EPA human health criteria based on water and fish 

EXPECTED 

/ / 
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DIOXIN TRACKING REPORA 
S'rATE DIOXIN CRITEJtIATACT SREET 

S'rATE: MA 
EPA REGION, 01 

STATUS SUMMARY, NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute), 
FRESH AQUATIC LIn: (Chronic), 
MARINE AQUATIC LIn: (Acute): 
MARINE AQUATIC LIn: (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH {Water Only}: 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

Massachusetts is expected to adopt .... 

STATE: NH 
EPA REGION: 01 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

New Hampshire is expected to adopt •.• 

• .~ PAGE: 2 

PROPOSED EXPECTED 

/ / I / 

PROPOSED EXPECTED 

/ / I I 
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DI'OXIN TRACJCING REPORA 
STATZ DIOXIN CRITZRIA1rACT SHEEt 

STATE: RI 
EPA REGION: 01 

• PACE: 3 

STATUS SUMMARY: NEITHElt NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE AOOPTED/pROPOSED/EXPECTED AT PRESENT 

!"RESH AQUATIC LIFE (Acute): 
!"RESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

STATE: VT 
EPA REGION: 01 

ADOPTED PROPOSED EXPECTED 

/ / / / I / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
!"RESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (ChroniC): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ I I I I / 
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DioXIN TRACKING REPOR~ • 
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STATE DIOXIN CRITERIA filfCT SHEET 

STATE. NJ 
EPA REGION. 02 

PAGE. 4 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPECTED AT PRESENT 

ADOPTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
RUMAN HEALTH (Water and Fish): 
RUMAN HEALTH (Fish Only): 
RUMAN HEALTH (Water Only): 
RISIC LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE .. :~ / / 

COMMENT 

STATE: NY 
EPA REGION: 02 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

ADOPTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 0.001 nq/l 
HUMAN HEALTH (Water Only): 
RISIC LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 09/01/85 

COMMENT 

PROPOSED EXPECTED 

/ / / / 

PROPOSED EXPECTED 

/ / / / 

New York has adopted a human health criterion based on a 1981 New York 
State Department of Health (NYSDOH) recommended maximum level of 10 ppt 
TCDD in fish flesh. and a BCF of 10.000. This maximum level was based on 
analytical detectability. Information on other exposure assumptions are 
not available at this time. 

.~ 
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DroXIN TRACKING REPORA 
STATE DIOXIN CRlTERIA~ACT SHEET 

STATE: PR 
EPA REGION: 02 

• PAGE, 5 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

STATE: VI 
EPA REGION: 02 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (ChroniC): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 
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DIOXIN TRAClCING RB1'O~. 
STATE DIOXIN I II. cor SHEET 

STATE: 
EPA REGION: 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FREsa AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / ". 

• PAGE: 

PROPOSED 

0.0004 nq/l 
0.00043 nq/l 

10-6 
5.2 q/day 
11/01/89 

6 

EXPECTED 

/ / 

The criteria listed above are for fresh waters. The State has also proposed 
a human health criterion for marine/estuarine waters of 0.000061 nq/l based 
on consumption of fish and shellfish. The assumed fish consumption rate 
for marine waters is 37 q/day. 

STATE: DC 
EPA REGION: 03 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 
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'OIOXIN TRACKING REPORlI( 
STATE DIOXIN TERIA CT SHEET .~ • PAGE: 7 

STATE: 
EPA REGI 

STATUS S NUMERIC CRITERIA PROPOSED 

ADOPTED PROPOSED EXPECTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish only): 0,0012 nq/l 
HUMAN HEALTH (Water Only), 
RISK LEVEL 10-5 
FISH CONSUMPTION RATE 6.5 q/day 
ACTUAL/pLANNED ADOPTION DATE / / 12/01/89 / / 

COMMENT 
Maryland is proposing to use the FDA cancer potency factor, therefore the 
criterion equates to an EPA risk level of 10-4. 

STATE: PA 
EPA REGION: 03 

STATUS SUMMARY: NUMERIC CRITERIA AND TRANSLATOR ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.00001 nq/1 

10-6 
6.5 q/day 
03/25/89 

PROPOSED 

/ / 

EXPECTED 

/ / 

Human health criterion assuming water and fish consumption applies 
statewide. Pennsylvania used EPA 304(a) methods and fish consumption 
rates. 



, . , 
DIOXIN TRACKING REPORT. 
STATE DIOXIN CRITERIA lr'CT SHEET 

STATE: VA 
EPA REGION: 03 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (ChroniC): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

• PAGE:. 8 

PROPOSED EXPECTED 

/ / 03/01/90 

Virginia is expected to adopt dioxin criteria in March of 1990, but at 
present no details are available. 

STATE: WV 
EPA REGION, 03 

STATUS SUMMARY, NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute), 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 



• 
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DIOXIN TRACKING REPORiAz 
STATE DIOXIN CRITEltIA"ACT SHEET 

STATE: AL 
EPA REGION: 04 

.-

STATUS S~Y: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chroni'c): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUALjPLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

• PAGE: 

PROPOSED 

0.00013 n'1/l 
0.00014 n'1/l 

10-5 
6.5 g/day 
09/30/90 

9 

EXPECTED 

/ / 

The proposed criteria will apply to waters classified for public water 
supply (water and fish) and all other surface waters (fish only). 

STATE: FL 
EPA REGION: 04 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED EXPECTED 

I I 09/30/90 

Florida is expected to adopt a human health criterion for dioxin during FY 
1990 but at present no details regardinq the assumptions to be used are 
available. 
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DIOXIN TRAClCIm UP~ 
STATE DIOXIN cRITERIA~CT SBBEi 

STATE: GA 
EPA REGION: 04 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIJ!'E (Acute): 
FRESH AQUATIC LIJ!'E (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIJ!'E (Chronic): 
RUMAN HEALTH (Water and Fish): 
RUMAN HEALTH (Fish Only): 
RUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTtJALjPLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.000014 nq/l 

10-6 
6.5 q/day 
06/30/89 

• PAGE: 10 

PROPOSED 

/ / / / 

Georqia adopted a human health criterion based on fish consumption and EPA 
Section 304(a) methods by emergency rulemakinq. The criterion applies to 
all State waters. The State has committed to adopt this criterion 
permanently during the first quarter of FY 1990. 

STATE: KY 
EPA REGION: 04 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

FRESH AQUATIC LIJ!'E (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED 

0.000013 nq/l 
0.0000,14 nq/l 

10-6 
6.5 q/day 
09/30/90 

EXPECTED 

/ I 

Kentucky has proposed to adopt human health criteria based on water and 
fish consumption and EPA Section 304(a) methods. The criteria would be 
applicable to all State waters. 



DIOXIN TRACKING REPOR" 
STATE DIOXIN CRITERIA~CT SHEET 

STATE: MS 
EPA REGION: 04 

STATUS SUMMARY: TRANSLATOR PROPOSED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

I I 

• .- PAGE: 11 

PROPOSED EXPECTED 

I I 09/30/90 

To date, Mississippi has not formally proposed numeric criteria for dioxin; 
the state has proposed to adopt a translator procedure which would be used 
where no human health criteria are adopted. However. EPA expects that the 
State will formally propose numeric dioxin criteria very soon, perhaps 
within the next month. The assumptions are risk level are unknown. 

STATE: NC 
EPA REGION: 04 

STATUS SUMMARY: NUMERIC CRItERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.S qlday 
07/13/89 

PROPOSED EXPECTED 

1 1 I I 

North Carolina has adopted two human health criteria: a "fish only" 
criterion applicable to all State waters, and a "water and fish criterion 
applicable to water supply reaches only. The state used EPA Section 304(a) 
methods and consumption rate assumptions. 
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DI'OXIN TRACKING REPOR'A 
STATE DIOXIN CRITERIA ~CT SHEET 

.~ 

STATE: SC 
EPA REGION: 04 

• PAGE: 12 

STA'l'USSUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only), 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

.-
ADOPTED PROPOSED EXPECTED 

/ / / / / / 

South Carolina has not proposed numeric dioxin criteria. Future plans are 
unknown. 

STATE: TN 
EPA REGION: 04 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute), 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish) : 
HUMAN HEALTH (Fish Only), 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED EXPECTED 

/ / 09/30/90 

Tennessee is expected to adopt a numeric criterion for dioxin. Assumptions 
and risk levels are unknown. 



_ .  . 
DIOXIN TRACKINC REPOR R STATE DIOXIN CRITERIA CT SHEET 

*- 

I 

STATE : I L 
EPA REGION: 05 

STATUS SUMMARY: TRANSLATOR PROPOSED 

.- PAGE: 13 

ADOPTED PROPOSED EXPECTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUkIRN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only) : 
MIMAN HEALTH (Water Only): 
RISK LEVEL 10-5 
FISH CONSUMPTION RATE 20 g/dw 
ACTUAL/PLANNED ADOPTION DATE / / 02/04/90 / / 

COMMENT 
Illinois did not include a dioxin criterion in the WQS proposal, but did 
include a translator procedure for derivation of criteria on an as-needed 
basis. Risk level up to 10-4 for multiple contaminants. 

STATE : IN 
EPA REGION: 05 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

ADOPTED PROPOSED EXPECTED 
FRESR AQUATIC LIFE (Acute): 
=SH AQUATIC LIFE (Chronic): 
m 1 N E  AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 0.0001 ng/l 
HUMAN HEALTH (Fish Only): 0.0001 ng/l 
HUMAN HEALTH (Water Only) : 
RISK LEVEL 10- 5 
FISH CONSUMPTION RATE 6.5 g/day 
ACTUAL/PLANNED ADOPTION DATE / / 02/04/90 / / 

COMMENT 
Indiana has proposed human health criteria based on water and fish 
consumption using EPA methods and a risk level of 10-5. 



. 
DIOXIN TRACJCING REPoirA 
STAT!: DIOXIN .CRITDIA-,xCT SBEE1' 

STATE: HI 
EPA REGION: 05 

STATUS SUMMARY: TRANSLATOR ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
SUMAN HEALTH (Water and Fish): 
SUMAN HEALTH (Fish Only): 
SUMAN HEALTH (Water Only), 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

10-5 
6.5 q/day 
01/18/85 

• PAGS: 14 

PROPOSED EXPECTED 

/ / / / 

Michigan adopted a translator procedure for derivation of dioxin criteria 
on an as-needed basis. 

STATE: MN 
EPA REGION: OS 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
SUMAN HEALTH (Water and Fish): 
SUMAN HEALTH (Fish Only): 
SUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED 

/ / 

EXPECTED 

0.00013 nq/l 
0.00014 nq/l 

10-5 
30 q/day 
02/04/90· 

Minnesota is expected to adopt specific numeric criteria for dioxin 
consistent with USEPA criteria. Procedures for deriving those criteria 
have been proposed, but the actual values have not been calculated. 



DioXIN TRAClCING REPO. 
STATE DIOXIN CRITERIA FACT SHEET 

STATE: OR 
EPA REGION: OS 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (ChroniC): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (EiBh Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

. ADOPTED 

/ / 

• .~ PAGE: 

PROPOSED 

0.00013 n9/1 
0.00014 n9/1 

10-5 
6.5 q/day 
02/04/90 

15 

EXPECTED 

/ / 

Ohio has proposed health dioxin criteria based on water and fish 
consumption. The fish consumption criteria will apply on all aquatic life 
reaches while the water and fish consumption criteria will apply on water 
supply reaches. The State used EPA Section 304(a) methods. 

STATE: WI 
EPA REGION: 05 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.00003 nq/l 
0.00003 nq/l 

10-5 
20 g/day 
03/01/89 

PROPOSED EXPECTED 

I I / / 

The State has adopted an array of 
water and fish (in pq/l): 

dioxin criteria based on consumption of 

PWS Reaches 
WW Fish CW Fish Great Lakes 
0.097 0.03 0.03 

'Non-PWS 
WW Fish 
0.1 

Reaches 
CW Fish 
0.03 

Other Fish 
450 



. . . 
DIOXIN TRACKING REPORTA 
STATE DIOXIN CRITERIA ~ <:1SHEE~"I''t 

.~ 

STATE: AR 
EPA REGION, 06 

• PAG!: 16 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTEDjPROPOSEDjEXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only)' 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

STATE: LA 
EPA REGION: 06 

ADOPTED PROPOSED EXPECTED 

/ I / / / / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 



. . . 
DIOXIN TRACICING REPORe, 
STATE DIOXIN CRITERIA ~CT SHEET 

STATE: NM 
EPA REGION: 06 

• PAGE. 17 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTEDjPROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUALjPLANNED ADOPTION DATE 

COMMENT 

STATE: OK 
EPA REGION: 06 

ADOPTED PROPOSED EXPECTED 

I I / / / / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSED/EXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
. FRESH AQUATIC LIFE (Chronic): 

MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUALjPLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 
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OIbXIN TRACKING REPORA 
STATE DIOXIN CRI~IA"TACT SHEEt 

STATE, TX 
EPA REGION: 06 

• PAGE, 18 

STATUS SUMMARY, NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSEDjEXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIn (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
BUMAN HEALTH (Fish Only) t 
BUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

STATE: IA 
EPA REGION: 07 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
- ARE ADOPTED/pROPOSEDjEXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIn (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIn (Chronic): 
RUMAN HEALTH (Water -and Fish): 
RUMAN HEALTH (Fish Only): 
RUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / / 
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DIOXIN TRACKING REPO.'2 
STAT!: DIOXIN ctlITERIA""FACT 

STATE, KS 
EPA REGION: 07 

SHEET • .~ PAGE: 19 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSEDjEXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water only) : 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

STATE: MO 
EPA REGION: 07 

ADOPTED 

.I I 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.5 q/day 
12/12/87 

PROPOSED EXPECTED 

/ / / / 

PROPOSED EXPECTED 

/ / / / 

Missouri adopted a human health criterion based on water and fish 
consumption using EPA Section 304(a) methods on ???, 1989. The criteria 
apply to all class I (aquatic life) and class II (water supply) reaches. 



• 
OIbXIN TRACKING RlPOR" 
STATE DIOXIN qltITERIA"l'ACT SHEET 

STATE: ME 
EPA REGION: 07 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water only): 
RISl< LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

ADOPTED 
0.01 uq/l 
0.00001 uq/l 

08/24/88 

COMMENT .' 

• PAGE: 20 

PROPOSED EXPEC'rEI) 

/ / / I 

Nebraska adopted EPA published LOELs for freshwater aquatic life. 

STATE: CO 
EPA REGION: 08 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 
0.01 uq/l 
0.00001 uq/l 

0.00022 nq/l 
10-6 

08/07/89 

PROPOSED EXPECTED 

1 1 I I 

Colorado adopted published LOELs for aquatic life protection and a human 
health criterion based solely on consumption of water. The human health 
criterion applies only to drinkinq water supplies and was derived usinq EPA 

• Section 304(a) methods and current IRIS information. 
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• • DIOXIN TRACKING REPOR' 
STATE DIOXIN CRITERIA CT SHEET .-l'AGE: 

STATE: MT 
EPA REGION: 08 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

ADOPTED PROPOSED 
FRESH AQUATIC LIFE (Acute): .-
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 0.000013 nq/l 
HUMAN HEALTH (Fish Only): 0.000014 nq/l 
HUMAN HEALTH (Water Only): 
RISI< LEVEL 10-6 
FISH CONSUMPTION RATE 6.S g/day 
ACTUAL/PLANNED ADOPTION DATE 09/01/88 / / 

COMMENT 
Montana adopted all EPA criteria by reference to the Gold Book. 

STATE: NO 
EPA REGION: 08 

21 

EXPECTED 

/ / 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/PROPOSEDjEXPECTED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (ChroniC): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (ChroniC): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISI< LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / / / / I 
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DIOXIN TRACKING RBPO~ 
STATE DIOXIN CRITERIA CT SHEEt • PAGE: 22 .-
STATE: SO 
EPA REGION: 08 

STATUS SUMMARY: NUM!RIC CRITERIA ADOPTED 

ADOPTED PROPOSED EXPECTED 
FRESH AQUATIC LIn: (Acute): 
FRESH AQUATIC LIn: (Chronic): 
MARINE AQUATIC LIn: (Acute): 
MARINE AQUATIC LIFE (Chronic), 
HUMAN HEALTH (Water and Fish): 0.000013 nq/l 
HUMAN HEALTH (Fish Only), 0.000014 nq/l 
HUMAN HEALTH (Water Only): 
RISK LEVEL 10-6 
FISH CONSUMPTION RATE 6.5 q/day 
ACTUAL/PLANNED ADOPTION DATE 10/01/87 / / / / 

COMMENT 
South Dakota adopted all EPA criteria by reference to the Gold Book. 

STATE: UT 
EPA REGION: 08 

STATUS SUMMARY: NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSEDjEXPECTED AT PRESENT 

ADOPTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIn: (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (ChroniC): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fiah Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE. 
ACTUAL/PLANNED ADOPTION DATE / / 

COMMENT 

PROPOSED EXPECTED 

/ / / / 



• < • 
DIOXIN TRACKING REPO~ 
STATE DIOXIN CRITERIA~CT SHEEt 

STATE: WY 
EPA REGION: 08 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISIC LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

• PAGE: 

PROPOSED 

0.000013 ng/1 

10-6 
6.5 g/day 
12/01/89 

EXPECTED 

/ / 

Wyoming has proposed to adopt the Gold Book value assuming water and fish 
consumption. This criterion will apply to all game fisheries and public 
water supplies. 

STATE: AZ 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Ch1:onic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (!!'ish Only): 
HUMAN HEALTH (Water Only): 
RISIC LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED 

/ / 

EXPECTED 

10-6 
20 g/day 
04/01/89 

Arizona is working on numeric criteria for dioxin per a State statutory 
requirement to adopt criteria for all priority pollutants. It is expected 
that the State will use the EPA Section 304(a) method, current IRIS 
information. 10-6 risk. and a 20 g/d ay fish ingestion rate. 
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DIOXIN nACKING REl'OR'lA 
STATE DIOXIN CRITERIA '!ICT SHUT 

STATE: AS 
EPA REGION: 09 

.~ 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fi sh Only): 
HUMAN HEALTH (Water only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PAGE: 

PROPOSED 

1 1 

24 

0.000013 nql1 
0.000014 nq/1 

10-6 
6.5 g/day 

/ 1 

American Samoa submitted draft proposed WQS which incorporated EPA dioxin 
criteria by reference. The State is expected to select a risk level of 
10-6. 

STATE: CA 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 
NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic), 
HUMAN HEALTH (Water and Fish), 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED 

0.0000039 nq/l 

10-6 
23 9/day 
04/01/90 

EXPECTED 

??? 
0.0000039 nq/' 

10-6 
23 q/day 
04/01/90 

California is in the process of adopting a dioxin criterion for marine 
waters via revisions to the State Ocean Plan and for freshwaters via 
adoption of Statewide criteria. The State Ocean Plan criterion is expected 
to be based on fish consumption using EPA methods, current IRIS 
information, a risk level of 10-6, and a fish consumption rate of 23 qlday. 

Freshwater dioxin criteria are expected to be s~milar but based on water 
and fish consumption. 



COMMENT 
Guam adopted human health criteria based on water and fish consumption 
using EPA methods and assumptions on ???? 1984 . 

. STATE: HI 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
lWMAN HEALTH (Water and Fish): 
lWMAN HEALTH (Fish Only): 
lWMAN HEALTH (Water only): 
RISK LEVEL 
FISH CONSUMPTION RATE 

ADOPTED 

ACTUAL/PLANNED ADOPTION DATE / / 

COMMENT 

PROPOSED EXPEctED 
0.01 ug/l. 
0.00001 uq/l 

0.000014 ng/l 

10-6 
6.5 g/day 
02/04/90 / / 

Hawaii has proposed aquatic life criteria based on EPA-published LOELs and 
human health criteria based on fish consumption using EPA methods. 



. - . • DIOXIN TRACKING REPORT. 
STATE DIOXIN CRI'rD.IA IW:T ""SBiftlr! ... t 

.~ 

PAGE: 26 
(---

.. STATE: NV 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA PROPOSED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LlFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MAIUNE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUALjPLANNED ADOPTION DATE / / 

COMMENT 

PROPOSED 
1.0 uq/l 
0.01 uq/l 

0.000013 nq/1 

10-6 
6.5 q/day 

/ / 

EXPECTED 

/ / 

Nevada has proposed to adopt aquatic life and human health criteria. The 
state held a workshop in August. 1989; however. the adoption scheduled on 
September 28. 1989 was deferred. 

STATE: CM 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 
.-

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (ChroniC): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUALjPLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

PROPOSED 

/ / 

EXPECTED 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.S q/day 
02/04/90 

The Northern Marianas Islands are expected to adopt EPA human health 
criteria based on water and fish consumption for fresh waters and fish 
consumption only for marine waters. 



• ... IJo 

DIOXIN nw:xIOO REPOtt& 
STATE DIOXIN CRITZRIA~CT SHEET 

STATE: TT 
EPA REGION: 09 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

ADOPTED 
FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 

• PAGE: 27 --

PROPOSED EXPECTED 

MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 

0.000013 n'1/1 
0_000014 n'1/1 

HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

/ / / I 

10-6 
6.5 '1/day 
02/04/89 

The Trust Territories are expected to adopt EPA human health criteria based 
on water and fish consumption for fresh waters and fish consumption only 
for marine waters. 

STATE: AK 
EPA REGION: 10 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 
~IC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

0.000013 n'1/l 
0.000014 n'1/l 

10-6 
6.5 q/day 
01/07/87 

PROPOSED 

/ / 

EXPECTED 
0.01 u'1/l 
0.00001 u'1/l 

/ / 

Alaska has adopted EPA human health criteria by reference. In next 
triennial review. the State is expected to clarify WQS to include EPA 
published aquatic life LOELs by reference. 
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DIOXIN TRACKING REPORT. 
STATE DIOXIN CRITERIA l.rCT SHEET 

STATE: ID 
EPA REGION: 10 

STATUS SUMMARY: NUMERIC CRITERIA EXPECTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIrE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED 

/ / 

• .- PAGE: 

PROPOSED 

/ / 

28 

EXPECTED 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.5 q/day 
02/04/90 

Idaho is expected to adopt 
Rivers by February 4,1990. 
Section 304(a) methods and 

a dioxin criterion for the Clearwater/Snake 
The criterion is expected to be based on EPA 

a risk level of 10-6. 

STATE: OR 
EPA REGION: 10 

STATUS SUMMARY: NUMERIC CRITERIA ADOPTED 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (ChroniC): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic): 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/pLANNED ADOPTION DATE 

COMMENT 

ADOPTED 
0.01 uq/l 
0.00001 uq/l 

0.000013 nq/l 
0.000014 nq/l 

10-6 
6.5 q/day 

/ / 

PROPOSED EXPECTED 

I I I / 

Oreqon adopted EPA human health criteria and EPA published LOELs for 
aquatic life on ???? 
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bIOXIN TRACXING REPORTA 
STATE DIOXIN CRITERIA IWbT SHEET • PAGE: 29 

. STATE: WA 
EPA REGION: 10 

STATUS SUMMARY, NEITHER NUMERIC CRITERIA NOR A TRANSLATOR PROCEDURE 
ARE ADOPTED/pROPOSED/EXPEC'tED AT PRESENT 

FRESH AQUATIC LIFE (Acute): 
FRESH AQUATIC LIFE (Chronic): 
MARINE AQUATIC LIFE (Acute): 
MARINE AQUATIC LIFE (Chronic), 
HUMAN HEALTH (Water and Fish): 
HUMAN HEALTH (Fish Only): 
HUMAN HEALTH (Water Only): 
RISK LEVEL 
FISH CONSUMPTION RATE 
ACTUAL/PLANNED ADOPTION DATE 

COMMENT 

ADOPTED PROPOSED EXPECTED 

/ / I / / / 
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.. • Georgia-Ricific Corporatlon e.&XI61B 
Estgene,Ortgo,NiAUII QUALIlY 
(03) 689·122tONTROl BOARD 

REGION I 

Mr. Mark Neely 
Associate Engineering Geologist 
California Regional Water 
Quality Control Board 

North Coast Region 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

September 

SEP 2 8 '89 O .. _OIS;tJ 
°P_OIO 
BII_OD 
0 __ 0 

26'dJll.!- 0 __ 

Otlr_D_ 
o rt_ 0 R!l'ty 

n ." CT'" liJ'1lI f ~ P 'F,. ll.~ I 
NrI-

Attached is a completed Report of Waste Discharge (ROWO) 
form for the continuation of the Little Valley soil amendment 
site Waste Discharge Requirements. 

The fee is calculated at the minimum for a former Class 
11-2 site. which is $2,000., based on 8,000 tons per year. 
Due to the short time-frame, the check will follow under 
separate cover. 

On a related matter the final report addressing the low 
'levels of furans in the ash should be ready in about 2 weeks. 

If you have any questions or comments, please feel free to 
call me. 

KCM:jap 

Attachment 

cc: Gerald Tice 
Don Whitman 

Sincerely, l' 
~f C/t' ~~-
Kent C. Mayer 
Environmental Engineer 
Western Wood Products 
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Georgia@xifiiCorporation P.O. BOX 1618 
Eugene, Oregon 97440 

I 
(J03) 689-1221 

Mark Neely 
California Regional Water 
Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

O C i  1 S '89 
October 13, 198% .- By, -..-. iL sa - 

o s i  0- 
OSW -.- O- 
a F~C- 0 EEPLY 
ma;; qm; n F i l F  

Here is the Septemb Monitoring and Reporting Program 
~eorgia-Pacific Corporation report, as per order 

at Fort Bragg, Califo 

If you have any questions, please call me. 

Sincerely, 

Kent C. Mayer 
Environmental Engineer 

KCM: jap 

Enclosure 



• • 
GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF October, 1989 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of 
De!20sited 

Week of 
1 7 
8 - 14 
15 - 21 
22 - 28 
29 - 31 

Ash 
(@ Site 

TOTAL = 

Cubic Yards 
Area A-South 

300 
440 
400 
260 
100 

1,500 

Yds 3 

The total number of treated acres to date = 

Preci!2itation 

63 

A total of 5.6 inches of rain fell during the month. 

Water Monitoring and Testing 

Here are the pH levels: 

7.2 to 7.7 units 

De!20sition 

Rainfall 
Totals 

inches 

-0-
-0-
-0-

1.30 
4.30 

acres 

All ash is being stockpiled for the winter, in the area located 
about 1500 feet south of the previous ('88) stockpiling area, as 
agreed. 



r 
( • STATE Of CALIFORNIA 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
NORTH COAST REGION 
1440 GI,IERNEVILLE ROAD 
SANTA ROSA. CA 95403 
1707) 576-2220 

November 13, 1989 

Mr. Kent Mayer 
Georgia-Pacific Corporation 
P. O. Box 1619 
Eugene; OR 97440 

Dear Mr. Mayer: 

GEORGE DEI,IKMEJIAN. Go ... mor 

We received your Report Of Waste Discharge (ROWl)) for the Fort Bragg Ash Soil 
Amendment site on September 28, 1989. As you know, the issuance of a new 
permit is contingent upon submission of the bioacctunulation study that was 
agreed to by Georgia-Pacific and our Executive Officer at a meeting at our 
office on May 12, 1988. '!he original subnission date for a draft report was to 
be May 1, 1989. '!his date was chosen to give our staff, and the staff of the 
State Water Resources Control Board, time to review the results and then make 
our decision on whether or not the peI'!llit should be reissued. 

On June 6, 1989, Mr. Gerald Tice of your Atlanta office officially requested an 
extension to September 1, 1989, due to problems with the laboratory. We agreed 
with this. Your transmittal letter with the llOWD stated that the final report 
should be ready "within a couple of weeks". In response to a phone call from 
our staff to Mr. Tice on October 31. 1989. he restated the problem with the 
laboratory, along with a heavy workload in the Atlanta office, and stated that 
the report would be available in 2-3 more weeks. This would result in a 
submission date of November 20, 1989. 

The series of delays has greatly reduced the time available for staff to review 
the report before the peI'!llit expires on January 30, 1990. A complete review of 
the report will very likely be impossible in such a short time frame, and all 
amending and storage activities may have to cease until such time as the Board 
can make a finding and reissue the peI'!llit. It is imperatiVe that the report be 
submitted as soon as possible, to limit the duration of the cessation of the 
ash deposition. . 

Please feel free to call if you have any questions. 

MKN:ha 

CC! Don Whitman 
Gerald Tice 
C. T. Howlett 

Sincerely, 

Mark K. Neely 
Associate Engineering Geologist 



• PRODUCTS MANUFACTURING DIVISION 
903194 8752 

Fee for Facility PeJ:tni·t/~ras1:e Dist:harqe per attach 
o 
o 

..:-
" 

l 

No. 903194 

SEP 2 8 'S9 
__ ODD_--+ 
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California Regional Board 
Quality Control Board 

1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

• P.O. Box 1618 
Eugene, Oregon 97440 
(503) 689·1221 

November 13, 1989 

Here is the October Monitoring and Reporting Program 
report, as per Order No or Georgia-Pacific Corporation 
at Fort Bragg, California--\..J.~:cle Valley). 

The results for the October soil analysis for CEO, % Sat. 
and pH are not yet available from the laboratory, as of this 
date. 

If you have any questions, please call me. 

KCM:jap 

Enclosure 

Sincerely, 

~,;f-c.nl~ 
Kent C. Mo.yer 
Environmental Engineer 

• 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF NOVEMBER. 

Monitoring and Reporting Order No. 86-3, Soil Amending project. 

Volume of Ash Cubic Yards Rainfall 
Del20sited (@ Site Area A-South Totals 

Week of 1 4 180 Yds3 
-O-

inches 

S -11 380 -0-
12 - 18 260 -0-
19 - 25 260 1.87 
26 - 30 200 

Yds3 .41 
TOTALS - 1,380 2.28 inches 

The total number of treated acres to date = 63.0 acres 

Precil2itation 

Rainfall has been minimal, especially for this time of the year. 

Water Monitoring and Testing 

Here are the pH levels: 

The ephemeral draws were virtually dry. 

Del2osition 

All ash was stockpiled in the 1989-90 winter stockpile area, 
as previously described. The total is given above. 
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Mark Neely 
California Regional Soard 
Quality Control Board 
1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

Georgia-Pacific Corporation 

WAllR QUALITY 
C(lfflROl BOARD 

REGION \ 

NOV 22 '89 
DJl 011-

• P.O. Box 1618 
Eugene. Oregon 97440 
(503) 689-1221 

oa 01&- . 

~~~~ November 20, 1989 

ORT- IIM\ \'l-\d/(i 
o llI_ 0 .:.n::::-
OSW_D--
OIlC_ OREPtY 
n~lf~rfl!F 

Here are the results for the October soil analysis for CED, % Sat. and pH, 
as per Order No. 86-3 for Georgia Pacific Corporation at Fort Bragg, 
California (Little Valley); 

Test 

pH 

COD 

TSS 

!l5 

6.6 

12 

14 

!§. 

6.4 

24 

17 

Location 

6.7 

75 

18 

#8 

6.1 

39 

17 

#9 

6.7 

33 

11 

If you have any questions, please call me. 

KCM:sl0 

Kent C. Mayer 
Environmental Engineer 
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Georgia·Pacific Corporation P.O. Box 1618 
Eug",e, Oregon 97440 
(503) 689-1221 

Mark Neely 
California Regional Board 
Quality Control Board 

1440 Guerneville Road 
Santa Rosa, CA 95403 

Dear Mr. Neely: 

December 13, 

WA I til QUAlITY 
CONTROL BOARD 

REGION I 

DE"C U '89 
[]!ilt- 0 &6_ 

QlllJi_ DJGV7, itl 
ilJ){!llj_ OKlJ~q; 

19~Rr_ 0 \'to 

o JH _ 0 to\>f.VVh:lt 
o SW _. 0 --y'/o/c,. 
DRC_ o REPLY 

n 4\1 ~Tm n ~"F 

Here is the November, 198~ ~ng and Reporting 
Pcogram :eport, as per orde~~~;~ : Georgia-Pacific 
Corporat10n at Fort Bragg, Ca11 L1ttle Valley). 

If you have any questions, please call me. 

KCM: jap 

Enclosure 

Kent C. Mayer 
Environmental Engineer 
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GEORGIA-PACIFIC LITTLE VALLEY REPORT 

MONTH OF December 

Monitoring and Reporting Order No. 86-3, Soil Amending Project. 

Volume of Ash Cubic Yards 
Deeosited (@ Site Area A-South 

Week of .Yds3 
1 2 60 
3 9 300 
10 16 260 
17 - 23 420 
24 31 420 

yds3 TOTAL = 1,460 

The total number of treated acres to date = 63.0 

Precipitation 

Rainfall 
Totals 

inches 

.10 

.10 

acres 

only .10 inches tell during the month. on December 6th. 

Water Monitoring and Testing 

Here are the pH levels: 

N/A 

Deposition 

All ash was stOCkpiled in the 1989-90 winter stockpiie area. 



" 

" 

f 

TCDF STUDY 
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Georgia-Pacific ... 
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December 21, 1989 

Mr. Benjamin D. Kor 
Executive Officer 

Georgia-R:lcific Corporation Ea!tern Wood Product! 
,Hanu/actllring DitliJion 
P.O. Box 105603 
,>.rianta. Clorgia 31J3.8 
Tdlphone (-i0.1 .i 21--IIJII0 
Td'l}pe 18/0 1 -51-10(1) 

California Regional water Quality 
control Board 

North Coast Region 
1440 Guerneville Road 
santa Rosa, CA 95403 

Re: TCDF Fly Ash study 
Fort Bragg, California 

Dear Mr. Kor: 

Enclosed are two (2) copies of our "TCDF study on Fly Ash 
Amended Soil and Related Environmental Vectors". As you know, 
this'study is concerning the fly ash generated at our 
Fort Bragg, California sawmill and amended into the soil at the· 
Little Valley site. 

Please let us know if there are any questions about this 
report. 

VERY TRULY YOURS, 

~)/-~Q~~ 
GF,RALD W. TICE 
CHIEF ENVIRONMENTAL ENGINEER 
WOOD PRODUCTS MANUFACTURING DIVISION 

GWT/bp 

Enclosures 

cc: Messrs. C. T. Howlett, Jr. 
K. Mayer 
D. Whitman 

w/enclosures (Report incl. Appendices) 
w/enclosures (Report incl. Appendices) 
w/enclosures (Report ineL Appendices) 



(r- page 2 
Mr. Benjamin D. Kor 
December 21, 1989 

bcc: Messrs. D. K. 
D. L. 
w. L. 
D. L. 
A. T. 
L. D. 
R. L. 
P. M. 
A. F. 
G. F. 
L. P. 

Mortensen w/enclosures 
Glass w/enclosures 
Duke w/enclosures 
Mobley w/enclosures 
Johnson w/enclosures 
Ambrosini w/enclosures 
Burns w/enclosures 
Fetter w/enclosures 
Hodges w/enclosures 
McCaig w/enclosures 
E. Otwell w/enclosures 

T. Treichelt w/enclosures 

(Conclusion Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report Only) 
(Report inc!. Appendices)-
(Report inc!. Appendices) 
(Report Only) 
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SECTION I 

INTRODUCTION 

Georgia-Pacific Corporation operates a large sawmill located at 
Fort Bragg, california which produces primarily redwood and 
Douglas fir lumber. Steam used in the operation of the sawmill 
is obtained f~om three (3) woodwaste fired boilers, two of which 
are rated at 5(]:,ooa:'pounds of steam per hour each and one which 
is rated at .. 82,OOQ- pounds per hour. The woodwaste fuel used in 
these boilers consists primarily of hogged green sawdust and 
bark. The emissions from these boilers are controlled by multi
cyclone collectors followed by wet scrubbers. The collected fly 
ash, after dewatering, is placed in a large dump hopper for 
disposal. The volume of ash currently generated is approximately 
1,400 cu. yards/month (about 500 tons). 

Ash disposal at the Fort Bragg mill is accomplished by utilizing 
the ash as a soil amendment at a site located several miles from 
the mill. This site, which consists of several hundred acres, is 
locally known as Little Valley (refer to Figure 1 for the 
general location.). 

This operation consists of transporting the ash to the site, 
spreading the ash to about a one foot depth and then turning it 
into the soil with a disc plow. The amended soil is then planted 
in clover and rye grasses. The project is currently operating 
under waste Discharge Requirements Order No. 86-3 issued by the 
California Regional water Quality Control Board. 

operating practice at the site is to place the ash developed each 
year into designated amending areas. Once the ash is spread and 
amended, .' ':'0 further amending activity is practiced in those 
areas. .Depending on soil conditions, re-amending of a given area 
may. occur in the future. The areas under considerat.ion in this 
study are the plots amended in 1986, 1987 and 1988. Each of 
these plots and the selected control area are shown on Figure 2. 

In an effort to quantify optimum application rates vs. cover crop 
yields, Georgia-Pacific cooperated with the University of 
California cooperative Extension by establishing a small test 
plot at the Little Valley site (refer to Figure 2 for location at 
test plot). Results from this: effort have shown a two to three 
fold increase in biomass yields when compared to yields from 
unamended soil. 

Because of local concerns over the possible dioxin contamination 
of ash f~om the F.ort Bragg operation, intensive sampling and 
analysis of the ash was conducted in 1987. As a result of that 
effort, no dioxin was detected and was, therefore, eliminated as 
a source of concern. The presence of low quantities of furan was 
confirmed however, and questions were raised as to it's relative 
toxicity and fate in th~ environment. 

1 
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Upon review of the data generated in the fly ash sampling effort, 
the California water Resources Control Board concluded that, 
based on the low levels of TCDF's found and a toxic equivalency 
factor (TEFl comparison to 2,3,7,8 TCDD, the levels of TCDF found 
in the ash did not, in themselves, represent a hazard. They did, 
however, indicate a concern over the possibility of bioaccum
ulation of non-TCDF (the only isomers found) in the food chain or 
aquatic system. 

As a result, the California Regional Water Quality Control Board, 
North Coast Region, directed Georgia-Pacific on February 19, 1988 
to cease disposing of this'ash by incorporation into the soil and 
required Georgia-Pacific to devise an alternative disposal 
method. The Regional Board indicated that it intended to rescind 
Order No. 86-3 at it's board meeting on April 28, 1988. The 
Board did indicate that because the ash had been determined to be 
non-hazardous it could be disposed of in a Class III landfill. 

Because of Georgia-Pacific's concern with the validity of the 
Regional Board's determination that the ash from the Fort Bragg 
operation was not suitable for soil amendment purposes, Georgia
Pacific requested that the rescission of Order No. 86-3 be 
removed from the Board's April 28, 1988 meeting agenda. At the 
same time, Georgia-Pacific submitted technical information which 
it felt adequately addressed the Board's concerns indicating 
there was "no evidence for translocation of any significant 
quantities of TCDD-like species [ie., TCDD/TCDF] into the food 
chain from soil containing levels in the ppt concentration 
range." Based on Georgia-Pacific's request, the,Regional Board 
agreed not to consider the rescission of waste Discharge , 
Requirements Order No. 86-3 at the April 28,1988 Board meeting. 
Subsequently, (on May 12, 1988) Georgia-Pacific met with 
representatives of the Regional Board and it was agreed that 
Georgia-pacific would conduct a sampling and analysis program 
that would address the three areas of concern to the Regional 
Board. These areas included the potential from wind transport of 
TCDF's in the soil amended with ash, animal"e!xposure to amended 
soil,' and the potential for bioaccumulatioif'of TCDF's in the 
cover crop available for grazing. ' 

Based on the agreed upon sampling and analysis program. and the 
low potential for significant environmental impact, the Regional 
Board agreed to allow resumption of the amending activity at the 
Little valley site pending the completion of the proposed study. 

4 
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SECTION II 

TEST PROGRAM 

As a result of our meeting with the California Regional Water 
Quality Control Board on May 12, 1988, it was agreed that 
Georgia-pacific would propose a protocol for a study which 
addressed the State's concerns over the fate of non-2,3,7,8-TCDF 
at Little .Valley. Georgia-Pacific retained the services of Dr. 
Seymour L. Friess, a noted toxicologist and principal in the firm 
of Drill, Friess, Hays, Loumis, and Shaffer, Inc. to assist in 
the preparation of the study plan. With his assistance a draft 
protocol.was formulated and transmitted on July 15, 1988 to Mr. 
Benjamin·Kor of the Regional Water Quality Control Board by Mr. 
C. T. Howlett, Jr., Georgia-Pacific's Vice-President of 
Government Affairs. Mr. Kor accepted the protocol by letter on 
August 25, 1988 with a request to include 2,3,7,8-TCDFalong with 
the planned non-2,3,7,8-TCDF analysis of earthworm samples to be 
taken during the study. This modification was included in the 
program as requested and, additionally, 2,3,7,8-TCDF analysis was 
performed on all samples taken in the study. 

The· program as approved included a Dust Sampling Plan intended to . 
determine if wind-borne particulate could provide a means of 
transport off-site for furans that may be present in the amended 
soil: a Terrestrial/Aquatic Animal Exposure study Plan intended 
to determine if bioaccumulation of furans occurs in animals who 
come in contact with amended soil: and a Cover Crop study Plan 
intended to determine if furans were taken up and accumulated in 
Flora and could become available for bioaccumulation in grazing 
animals. 

The Dust Sampling Plan called for Weather service data to be used 
to site upwind and downwind sampling locations at both a site 
amended with ash within the previous six months and an unamended 
control site. Airborne dust samples were to be taken using 
particle size differentiating equipment. Samples were to be 
analyzed for TCDF and this data, along with the particle size 
distribution data and pertinent weather data, was to be used for 
computer dispersion modeling of airborne dust transport within 
the valley. 

The Terrestrial/Aquatic Animal Study Plan called for earthworm 
samples to be taken at two locations each from sites which had 
been soil-amended with ash within the last six months, 6-18 
months, and " years as well as an unamended control site. Worm 
samples were to be analyzed for the presence of TCDF in their 
body tissues. The aquatic species work was to be deferred until 
the Dust study was complete and/or determinations could be ·made 
as to whether a stream supporting aquatic life was likely to 
come in contact with amended soil. 
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The Cover Crop study Plan called for both soil and cover crop 
(grass and clover) to be taken at a site which had been soil
amended with ash within the last 12 months as well as an 
unamended control site. Soil samples were to be taken to a 
depth of 30 inches. Both soil and cover crop samples were to be 
analyzed for TCDF. Cover crop sampling was to be repeated at 
both the amended and the control sites at approximately six month 
intervals until two consecutive sampling events yielded non
detectable levels of TCDF for all samples. 

As noted in the Cover Crop study Plan description above, this 
portion of the overall Little Valley sampling project was to 
entail at least two phases or sampling periods. Phase I of the 
proposed sampling protocol was to be conducted during the fall of 
1988. In addition to the initial soil and cover crop sampling 
required by the Cover Crop Study Plan, this field sampling event 
included the collection of earthworm samples as indicated in the 
Terrestrial/Aquatic Animal study plan. During this trip, a 
determination of pertinent field details in preparation for 
initiating the Dust Sampling Plan was planned and the area was 
to be surveyed to determine the potential for a surface stream to 
come in contact with amended soil. 

Phase I 

Ort November 15, 1988, Gerald Tice, Chief Environmental Engineer 
of Georgia-Pacific's Wood Products Manufacturing Division: 
Lawrence Otwell, Senior Environmental Engineer for the Eastern 
Area of Georgia~Pacific's Wood Products Manufacturing Division, 
and Kent Mayer, Environmental Engineer for the Weliltern ~rea of 
Georgia-Pacific's Wood Products Manufacturing Division met Mr. 
Martin Lay of Selvage, Heber, Nelson, and Associates, Inc. (SHN) 
of Eureka, California, our field sampling consultant, to begin 
preparation for field activities scheduled· to COllllllence on the 
following day. (SHN has provided complete sampling logs of all 
activities as well as a sampling operations report for each field 
session. These are·included in Appendices 1 & 2 for reference.) 

Historical weather data for the Fort Bragg area was reviewed to 
provide a basis for selecting an upwind control site to be used 
in the Dust Sampling Plan as well as for control samples of soil, 
cover crop, and earthworms: however, it was found that the 
primary wind direction vector.for the area was countered by a 
secondary vector which was 180 degrees from the primary. This 
indicates that wind direction reversals are frequent and that any 
site upwind of the amended area would also be frequently downwind 
of the amended area. In order to avoid this a site was chosen 
which wa, cross wind or petpendicular to the most: frequent wind 
vectors and in the direction least likely to be downwind of the 
amended site. It was felt that this sort of analysis was 
adequate to provide a control for the soil, cover crop, and 
earthworm sampling: however, complicating local weather factors 
such as the high hillssurroundinq Little Valley were seen as 
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severely limiting the Fort Bragg historical data's usefulness for 
siting and operating an upwind/downwind dust sampling project. 
It appeared that a local weather monitoring station would be 
needed in Little Valley to provide site specific data and that 
the weather monitoring equipment would need to be capable of 
operating the dust samplers such that they would only operate in 
a true upwind/downwind configuration. This was seen as having, 
the potential to prolong sampling beyond practical limits and it 
was decided that the advise of a qualified meteorological/air 
quality consultant should be sought before proceeding further 
with the oust Sampling Plan. 

Actual field work began on November 16, 1988 with rainy skies and 
chilly temperatures. The field work was largely uneventful(see 
the Sampling Operations Reports and Sampling Logs contained in 
Appendices 1 I< 2 for complete field sampling details and notes) 
except for two areas which required field amendment to the 
program protocols. First was in the area of the soil samples. 
As noted earlier, the original protocol stated that "". soil 
samples will be taken to a depth of 30 inches ... ". As the field 
effort began, discussions were held and it was generally agreed 
that this meant that samples were to be taken at approximately 
30" depth since this would represent the soil beneath the amended 
zone (which, due to the presence of ash, would be expected to 
contain a small amount of TCOF) and would indicate the potential 
for downward transport of TCOF in the soil. Additionally, to 
obtain a SUfficient sample size of earthworms in both control 
and amended plots, worm samples as a composite were taken from a 
number of individual locations in each study area. 

Subsequent to the first field effort, a critical review of the 
field procedures and data was made. It was sUggested that, 
although the soil samples taken at the 30" depth did give an 
accurate representation of subsoil conditions, they did not 
provide information on the TCDF levels in the actual amended 
soil. It was decided that during the, second sampling phase 
(Phase II) soil samples would betaken and would include both a 
composite sample of a core from 0" - approx. 30" and an 
individual sample taken at approximately 30" depth at both the 
control and amended' plot. " . 

During this period, courtney Consultants, Inc. of Atlanta, Ga. 
was contacted in reference to the problems anticipated in going 
forward with the Dust Sampling Plan as originally envisioned. 
They responded with an estimate of the time required to' collect 
the required 10, grams of sample on ambient monitor filters when 
operated'in a true "upwind/downwind" configuration. Based on 
their work it appeared that an absolute minimum time period would 

'be almost two years with a more realistic time frame of about 5 
and a half years. Please see Appendix 3 for a copy of 
courtney's assessment. They went on to suggest that a computer 
modeling effort would be more appropriate. In a letter dated 
February 1, 1989, Courtney Consultants provided a proposed work 
scope and cost estimate (see Appendix 4). for a modeling effort 
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Dust Monitoring Plan. After discussions with Mr. Mark Neely of 
the Regional Water Quality Control Board, it was decided to go 
forward with the development of this option. 

Phase II 

As noted earlier, Phase II of the now-amended sampling protocol 
called for both soil and cover crop samples to be taken at both 
the amended plot and the unamended control plot that were sampled 
during Phase r. The Phase II sampling was conducted on 
March 20, 1989 by Mr. Martin Lay and Mr. John Harrie of SHN and 
Mr. Kent Mayer of Georgia-Pacific. Weather for this field work 
was much better than for Phase I and was again largely 
uneventful. (See the Sampling operations Report and Sampling Logs 
contained in Appendices 1 & 2 for complete field sampling 
details and notes.). 

As with Phase I, a critical review of Phase II's field procedures 
and dat.a was made. since analyticid data from Phase II indicated 
detectable levels of both 2,3,7,8 and total TCOF in the 
0"-28 1/2" soil sample taken at the amended plot (see Analytical 
Results and Conclusions sections for a complete discussion), it 
was decided that a Phase III sampling effort would be 
appropriate. Since it had been observed in the field that 
soil/ash mixing in the amended area was not always homoqenous, it 
was felt that multiple core samples should be taken and· 
composited to provide a better, overall picture of TCOF levels in 
the amended field. Additionally it was felt that cover crop 
sampling should also be repeated in Phase III in order to 
preserve the continuity of matching soil/cover crop samples. 

Phase IU 

The Phase III samplinq was conducted on July 18-19, 1989 by Mr. 
Martin Lay and Mr. John Harrie of SHN and Mr. Gerald Tice of 
Georgia-pacific. Excellent Weather occurred on both sampling. 
days. As noted above, composite samples were taken of both 

. cover crop. and soil·.· Six individual samples were taken on both 
the East and west halves of the amended. field. The individual 
samples were composited into two samples each of grass, 0"-30" 
soil, and 30"-32" soil. (Please refer to the Sampling operations 
Report and Sampling Log contained in Appendices 1 & 2 for 
complete field sampling details and notes.) Additionally a 
surface soil sample was taken from both the East and West halves 
of the amended field. The surface soil samples were intended to 
be analyzed for soil density, moisture content, and particle size 
distribution and the data was to be used in the modeling effort 
then envisioned as representing the OUst Sampling Plan. Some 
difficulty was encountered in obtaining these samples, however, 
in that. a dense thatch of turf was required to be peeled back to 
expose the surface soil. (Please refer to Appendix 5 for p~otos 
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r I . of the sample locations and turf/soil conditions.) It was 
abundantly clear from the lush overgrowth of turf on the site 
that any significant entrainment of windblown dust from the site 
was a virtual impossibility. Because of this, these samples 
have not been analyzed but have been retained pending a judgement 
from the Regional Water Control Board regarding the need to 
pursue windblown dust concerns any further. 
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· SECTION III 

ANALYTICAL RESULTS 

The analytical results from each phase of this study have been 
summarized and are presented in Tables 1, 2 and 3. The 
approximate sampling locations for each phase are illustrated on 
photocopies of an aerial photograph of the Little Valley ash 
amendment site. (Please refer to Figures 3, 4 and 5) Included in 
Appendix 6 is a copy of the lab reports and completed chain-of
custody record forms. As already indicated, sampling logs and 
sampling·operations reports are included in Appendices 1 & 2. 

Phase I 

The results of Phase I sampling showed no detectable levels of 
both 2,3,7,8 TCDF and total TCDF for all samples. During the 
Phase I sampling event, it will be noted in the sampling log that 
soil samples No. 11 and No. 12 are both indicated as being 
obtained from LVTl (1988 plot) and that no soil sample is 
indicated as having been taken from LVT2. In a subsequent 
conversation with Mr. Martin Lay of SHN, Inc., he indicates that 
sample No. 11 was most probably mis-labeled as LVTl and that it 
should have been labeled as LVT2. Since the sampling protocol 
specifies that soil samples be taken from two different locations 
in the 1988 plot, Mr. Lay states there would have been no reason 
to obtain two soil samples at the same depth from the same 
sampling hole. 

The description for sample No. 12 in the sampling log does not 
indicate:the depth at which this soil sample was obtained, 
however, as verified by Mr. Lay, during the Phase I sampling 
event all soil samples were taken at about the 26" - 30" depth. 

Phase II 

Phase II sampling shows positive results for soil 
(.49 pg/g 2,3,7,8 TCDF and 4.9 pg/g total TCDF). 
sample was a composite from the 1988 amended plot 
- 28 1/2" depth and is a mixture of ash and soil, 
expected to show the presence of TCDF. All other 
non-detect. 

Phase III 

sample No. 108 
Since this 
taken from 0" 
it would be. 
results were 

Phase III sampling shows positive results for soil sample No. LV-
204 and LV-207 (LV-204 @ 1.9 pg/g 2,3,7,8 TCDF and:26 pg/g total 
TCDF; LV-207 @ 1.8 pg/g 2,3,7,8 TCDF and 25 pq/q total TCDF). 
Both of these samples were composites of amended soil from the 
1988 plot taken f:rom 0"-30" depth and would be expected to show 
the presence of TCDF. 
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( Curinq the Phase III sampling event it was observed that some 
ash was present on some soil samples taken at the 30"-32" depth. 
The was caused by the variability in surface conditions and the 
varying depth that the disc plow achieved during the discinq 
operation. This most likely explains the positive results on 
soil sample No. LV-205 which was taken at the 30"-32" depth (1. 9 
pglq total TCDF). 
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5aDple Sanple SaDple 
Area Type Ipcation 

CcntJ:Ol Plot Grass LVCl 

CcntJ:Ol Plot Grass LVC2 

control Plot SOil INCl 

Control Plot Soil LVCl 

Control Plot SOil LVC2 

COnb:ol Plot Woms INCl 

1.988 Plot Grass LVl'l 

~988 Plot Grass LVl'2 

~88 Plot Soil LVl'2 

1988 Plot Soil LVl'l 

~88 Plot LVTl 

~987 Plot Wocns LvrJ 

~986 Plot Wocns Lvr4 

ND = Not Detected 

c~-""> 

TABlE ~ 

HlASE I 
TCOF SlIMPLING RESUI.ll'S 

Ll'lTI.E WJIE'/. SrrE 
GFXlRGIA-PlICIFIC CXlI:U'QBATION 

(Sanples Ciltained NovE!lliJer 1988) 

Sanple 2,3,7,8 Total 
!"Umber 'lqlF 'lWE.... 

3 NO NO 

7 NO NO 

4 NO NO 

6 NO NO 

8 NO NO 

5 NO NO 

9 NO NO 

10 NO NO 

11 NO NO 

U NO NO 

14 NO NO 

13 NO NO 

~ NO NO 

Taken at I" Depth 

---'\ 
! } 

o "(osite taken at 26" - 30" Depth 

o "(osite taken at 27" - 30" Depth 

SaDples Ciltained frcm 
LVC2 also. 

Cruplsite taken at 27" - 3~" Depth 

o .... a:;ite taken at 26" - 30" Depth 
(See cxmuents in report) 

WOon SaDples Cbtained 
~t ~988 Plot. 

Worm SaDples Obtianed 
~t ~987 Plot. 

Worm Sanples Obtained 
Throughout 1986 Plot. 



0-
w 

SaDple SaDple 
Area Type 

Control Plot Grass 

Control Plot Grass 

Control Plot Soil 

(DIlUol Plot Soil 

1988 Plot Grass 

1988 Plot Grass 

1988 Plot Soil 

1988 Plot Soil 

NO = Not Detected 
Results Reported as pg/g 

Semple 
!&!cation 

LVC10l 

LVCl02 

LVCl03 

LVClO4 

:t.Vl05 

:t.Vl06 

:t.Vl07 

LVl08 

TABlE 2 

PHASE II 
TCDF S1IMPLING RESUIJl'S 

LITl'I.E VAUFl SITE 
Ge:HiIA-PACIFIC <DROORATIOO 

(5alIp1es (J)tained Mal::ch 1989) 

Sample 2,3,7,8 Total 
Nuni:ler TCDF TtDF 

101 NO NO 

102 NO NO 

103 NO NO 

104 NO NO 

105 NO NO 

106 NO NO 

107 NO NO 

lOa. .49 4.9 

(Equilivant to parts per trillwn) 

''--'''''1 

I I , , 

ccmnents 

Crup"5ite Fran 29" - 30" Depth 

o "{KJ6ite fran 0" - 29" Depth 

f"rJ!p>5ite fran 28 1/2" - 30" Depth 

o MUI:,osite fran 0" - 28 1/2" Depth 



Sanple Sanple Sanple 
Al:ei! Type I.ocation 

3.988 Plot Grass 88W 

1988 Plot Grass 88E 

1988 Plot Soil 88W 

3.988 Plot Soil 88W 

1988 Plot Soil 88E 

1.988Plot Soil 88E 

NO = Not Detected ",' , 
Results Reported as pg,Ig 

(&lUilivant to parts per trilliaO) 

, . 

TABlE 3 

mASE III 
TCDF SAMPlE RESUIll'S 
LITrIE VALlEY SrrE 

GOOBGIA-PACIFIC OORroRATION 
(Sanples Cbtained July 1989) 

Sanple 2,3,7,8 Total 
Number TCDF TCDF 

LV-203 NO NO 

LV-206 NO NO 

LV-204 1.9 26 

LV-205 NO 1.9 

LV-207 1..8 25 

LV-208 NO NO 

Ccmnents 

CXmp">$ite fran 0" - 30" Depth 

C'c!!plsite fran 30" - 32" Depth 
(See CXJDDents in report) 

C'c!!plsite fran A" - 30" Depth 

C'c!!plsite fran 30" - 32" Depth 
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Phase I 

SECTION IV 

CONCLUSIONS 

, . 

As noted in the Test Program and Analytical Results sections 
pertaining to Phase I, all results were non-detect for 2,3,7,8 
TCDF.and total TCDF on all samples. 

The worm.samples taken from the 1986, 1987 and 1988 amended areas 
represent varying degrees of long term exposure to TCOF in the 
amendedsoil, however, s~mple results indicate no 
bioaccumulation effect. Grass samples taken from the 1988 
amended site show no initial uptake of TCDF in the emerging cover 
crops. soil samples taken at the 30" depth also incticate no 
leaching potential into the subsoil. 

During the Phase I sampling it was observed that there were no 
nearby streams which were likely to be impacted by potential wind 
blown dust or would come in contact with the ·amended fields 
themselves. As noted in the Test Program discussion,. 
geographical details and hist9rical weather data for the area 
indicated that direct wind borne sampling w.ould be. difficult if 
not impossible. At this point in the study it was concluded that 
a mathematical model approach would be more appropriate. 

Phase II 

Grass samples obtained during Phase II from the 1988 amended plot 
show non-detect for 2,3,7,8 TCDFanct total· TCOF. These results, 
as with the earlier tests, continue to confirm no upt·ake of TCDF 
in the now maturing cover crop. (It is noted that for all grass 
samples from the amended plot analyzed in this study the 
detection limit was less than 1/2 parts per trillion) • 

Soil samples taken at the 30"depth continue to indicate no 
potential for leac;:hing or transport of TcbF to the subsoil or 
groundwater. The low level of 2,3,7,8 TCDF and total TCOF in the 
amended composite soil sample (No. 108) taken from 0" - 28 1/2" 
confirms previous observations that low levels of TCOF are 
present in the ash itself. . 

Phase III 

Grass samples taken during the Phase III sampling event again 
show non-detect for 2,3,7,8 TCDF and total TCDF •. These results 
are further indication of no uptake or bioaccumulation in the 
cover cr<:,p. 

18 



, 

\ 

composite soil samples taken in the amended soil (0"-30" depth) 
continue to confirm the presence of TCDF in the ash as amended. 

composite soil samples taken at the 30"-32" depth indicate non
detect except sample No. LV-205 which indicates a very slight 
amount (1.9 pg/g) of total TCDF. As noted in the Analytical 
Results section, a small amount of ash was observed in some 
samples taken at this depth because of uneven surface conditions 
and resulting variations in tillage depth. This is the most 
likely explanation for the positive results in this sample. 

In preparation for the modelling study, which was intended to 
supply the data required by the Dust Sampling Plan, dust samples 
were taken with the intent to analyze for particle size . 
distribution, soil density and moisture content. As indicated in 
the Test program section, these samples could only be obtained by 
peeling back the thick thatch cover provided by the cover crop. 
It was then abundantly clear that this dense barrier would make 
the entrainment of wind blown dust an impossibility. This lead . 
us to conclude that, although wind blown dispersion of TCDF laden 
top soil is a valid theoretical concern, physical conditions at 
the site indicate that this possibility is simply not a practical 
consideration. 

Overall Conclusions 

In summary, our original test program was intended to answer 
several questions: 

- could wind bloWn dust from the amended sites provide a means 
of transport off-site for TCDF's? 

- Could bioaccumulation of TCDF's occur in animals that come 
into contact with the amended soils? 

- could TCDF's be taken up and accumulated in cover crops and 
therefore became available to grazing animals? 

As noted in each sampling phase, all data and other information 
indicate the answer to each question is no. Furthermore, as 
indicated by the test plot studies conducted by ~r. Rod Shippey 
of the University of California Cooperative Extension, the crop 
response to the amended soil is very positive and indicates a 
highly beneficial effect on soils amended with ash in this area. 

Since this utilization of this ash material provides Georgia
Pacific ~ith a b~neficial outlet for this material, which would 
otherwise have to be disposed of as a waste and therefore occupy 
scarce community landfill space, this soil amending activity is 
seen as. having an overall beneficial effect to the community as a 
whole and should be allowed to continue at this site and 
encouraged at others. 
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INTBODUCTION 

Sel~age, Heber, Nelson & Associates (SHN) was retained by Mr. 

Kent: Mayer, Environmental Engineer for Georgia-Pacific 

Corj?oration, Eugene, Oregon, to act as an objective sampler in a 

soLI amendment sampling plan. The sampling location is known as 

the Little Valley area north of the Georgia-Pacific, Fort Bragg, . 

California, mill complex. 

Wood ash, from the Fort Bragg mill woodwaste fired cogeneration 

facility, has been deposited on test plots of valley soils to'. 

provide a soil amendment for growing rye and clover pasture 

grasses. The ash has been worked into the soil by varying 

methods of ripping and discing operations. 

A tentative sampling plan was provided to SHN by Mr. Mayer that 

included a scope of work and protocol for sampling soil 

vegetative cover, soil macro animals (earthworms), and the soil-

ash complex. SHN was expected to provide the. eqUipment and 

personnel required to perform the sampling at locations and 

depths designated by Georgia-Pacific Corporation. ~dditionally, 

SHN was expected to maintain the sampling log books, chain of 

custody forms, packing and shipping of the sample containers to 
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, the designated testing laboratory and the designated archive 

depos itory. 

ThLs report will detail the sampling operation from coordination 

and setup through sampling to shipping of the samples to the 

designated destinations. 

Prior to actual field work, SHN reviewed the tentative sampling 

protocol received from Kent Mayer and contacted Enesco-Cal Lab of 

West Sacramento, California, the designated testing laboratory. 

f Decontamination procedures and sample size required were 

discussed between SEN and Cal Lab personnel to minimize potential 

cross contamination while sampling and provide more than adequate 

sample for laboratory analysis. The potential for detectable 

Tetrachlorodibenzofuran (TCDF), total and 2, 3, 7, 8 constituents 

in the ash amendment was the basis for the sampling operation. 

The sampling operation and procedures were thus set up to the 

TCDF parameter. 

Sampling gear and sample containers were brought to the site by 

SHN in a decontaminated state. Martin Lay (SHN), a registered 
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Civil Engineer in California and active in sampling for wood 

preservative site assessments, met with Kent Mayer, Gerald Tice, 

and Lawrence Otwell, all involved with Georgia-Pacific 

Corporation, to discuss their selected sampling locations and the 

sampling procedures that would be attempted during the sampling 

operation. 

Sampling of vegetative cover, earthworms, and the soil-ash 

complex was conducted on November 16 and 17 amidst continuous 

rainfall at the various sampling locations. A control 

"background" sampling was performed, westerly across Little _ 

Valley from the amendment sites. The sampling operation then 

moved onto the designated amended sampling sites, situated along 

the east side 'of Little Valley. Sampling gear was decontaminated 

between site moves and specific site sampling operations (see 

methodology section). 

Samples collected on November 16 were logged, sorted, and placed 

in iced coolers locked in a vehicle for secure overnight storage. 

The remaining Little Valley samples were collected on November 

17, and field blanks, of the various wash and rinse cleaning 
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solutions, were taken for lab analyses and archiving. All 

samples were packaged for transport by Mr. Lay to Eureka, 

California. 

Mr • Lay completed· the required chain of custody records, packaged 

the coolers for shipping, separating the volatile cleansers for 

separate shipment, and affixed security seals. The non-volatile 

samples were shipped November 17 via United Postal Express 

overnight delivery- to Cal-Lab and the Georgia-Pacific archive 

office in Bellingham, Washington. Mr. Lay stored the volatile 

cleansers (acetone and hexane) in a secure refrigerator at the 

SHN office for overnight holding. The volatile cleansers were 

appropriately containerized, logged, sealed, and shipped, via 

Federal Express on November 18, to Cal-Lab at Sacramento and 

Georgia-Pacific at Bellingham. 

As of this report writing, completed chain of custody copies have 

been received by SHN from Georgia-Pacific, with the note of 

Georgia-Pacific reception of sample #4 included in the log book 

but missing from the chain of custody to Georgia-pacific. Verbal 

acknowledgement of the receipt, by Cal-Lab, of all 20 samples was 

received form Bill Luxemberg (Cal-Lab) by Martin Lay (SHN). A 
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log book was kept by Mr. Lay and will be transmitted separate 

from this report to Georgia-Pacific for sampling operational 

documentation. 

SPECIFIC OPERATIONAL PROCEDURE 

Preparation 

Field sampling gear and decontaminating cleansers were 

inventoried by Mr. Lay at the SHN Eureka office. Stainless steel 

scissors for shearing grass were obtained from a local hospital. 

The scissors were autoclaved, sterilized with ethylene oxide, and 

individually seal packaged by the hospital and delivered to SHN. 

The brass soil sampling tubes (2-1/2 inch 0.0., 2-3/8 in. I.D., x 

7 in. long) were washed in a liquinox-distilled water solution, 

rinsed with distilled water, and then washed with Toluene for 

transport to the sampling site. Hand trowels and auger (3-1/2 

inch dia.) heads were treated the same as the brass sampling 

tub~s. Liquinox, acetone, hexane, and distilled water were 

packed for use in field decontamination procedures;' Liquinox for 

initial wash solution if required, distilled water for rinsing, 

acetone for wash and waste removal, and hexane for final wash. 
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Glass jars (8 oz.) with teflon liner bakelite caps were the 

sample receiving vessels .prepared and shipped to SHN by Cal-Lab. 

Sampling Methodology 

General: 

The sampling sites in Little Valley were located by Georgia

Pacific personnel. Mr. Lay was directed to these sites by Mr. 

Kent Mayer and all sampling specific to a site was conducted 

prior to moving into the next sampling area. The hierarchy of 

sampling was grass clippings, worms, and then soil. Worm 

i sampling continued on all sites, subsequent to grass and soil 
'. 

sampling, in order to find sufficient worms for site 

representative lab analysis. Sample jar lab identification was 

kept numerically increasing from No.1. The sample location, 

site, and sample data was kept in the log book to allow 

referencing a lab number with a specific site and item by future 

project reviewers. The lab sample jar label.contained only a 

numerical number, the specific analysis required, and the date 

the sample was collected. Mr. Mayer, Mr. Tice, and,Mr. Otwell 
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assisted Mr. Lay in preparation for sampling, sample bottling, 

and worm collection, as well as providing specific information as 

to the potentials of TCDF cross contamination and particular 

field soil quartering cutting "tray" materials. Site 

identification nomenclature was established, sampling bottles 

labeled at each sampling site, and, immediately upon sampling, 

jars were logged by Mr. Lay. 

Grass Clipping - Vegetation Sampling 

Vegetation and grass clipping sampling commenced with Mr. Lay·, 

donning new nitrile-latex gloves (trademark = Solvex), and being 

assisted in washing with distilled water, acetone, and hexane. 

The person assisting Mr. Lay would tear open the sealed scissors 

"envelope" at the handle end and Mr. Lay would remove the 

scissors by grasping the handle. Grass clippings were cut and 

allowed to fall into the sample jar if the grass was high enough, 

otherwise clippings would be cut and held with Mr. Lay'S free 

hand. Cuttings were then pressed into the bottle, to allow 

sufficient sample sizes, 10 grams ±, of green grass and clover to 

be accumulated. The cap was then placed on the jar by Mr. Lay, 

and the jar was identified, logged, and placed in the receiving 

cooler. 
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(( Worm Sampling 

( 

I 
\ 

Samp2ing worms proved tedious and time consuming as it required 

care£ul searching, extensive area coverage for representation, 

and surficial cleaning of worms prior to final sample jar 

seal~ng. Areas of ground were turned over by shovel and pick by 

one person while another team member assisted in breaking' clods 

and root wads in search of worms. Worms were placed in a 

carZ1{ing jar with decontaminated scissors or a gloved hand. 

Worms were generally found in the more moist areas of soil 

.comp1ex within the root zone transition to soil-ash. 

Approximately 10-15 grams (20-30 worms)± of worms were collected 

in a temporary glass holding jar. The worms were then rinsed 

with distilled water of surficial soil/ash and deposited in a 

clean glass sample jar. Worms collected on November 16 were 

frozen overnight, and worms collected November 17 were 

immediately iced subsequent to their being cleaned. 

Soil Sampling 

Soil sampling holes were advanced immediately adjacent to or 

underneath grass/vegetation sampling points as designated by 

Georgia-Pacific personnel. The sampling plan presented by 
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/ Georqia~Pacific and approved by North coast Regional Water 

Quality Control Board indicated soil samples·to be taken to a 

depth of 30 inches below existing ground surface. A soil auger 

was used to advance a bore hole to a depth of 24± inches. A 

brass tube was then prepared by washing with acetone followed by 

a hexane wash. The brass tube (modified California Shelby tube), 

being attached to a 3/4 inch galvanized iron pipe driving stem 

with a bronze shoe, was then driven with a slide hammer from 24± 

, 

to 31± inches in depth. Removal of the brass tube from the 

driving stem was followed by field extrusion of the sample from 

the tube onto an aluminum foil sheet laid on a plastic lid. The 

aluminum foil was decontaminated with an acetone and hexane wash 

( prior to receiving the soil samgle. Extruding soil cores 

necessitated trimming the soil prior to full extrusion so that 

the upper 24 inch depth range was not included, thus minimizing 

contamination from bore hole rubble and debris. Soil cores were 

then mixed, split, quartered, and placed in glass sampling jars 

using an acetone-hexane washed trowel. Approximately 200 grams + 

of soil per jar constituted a lab/archive sample. Sample jars 

were identified, logged, and placed in c90lers for onsite 

storage. 
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CONCLUSION 

Several comments are in order for concluding this summary report 

of the Little Valley TCDF Study sampling operation. Continuous 

rainfall and site locations necessitated field sampling to be 

completed under less than ideal laboratory conditions. Care was 

.taken by all involved to maintain clean equipment and minimize 

risks for any potential sample cross contamination. Proper 

sample preparation and homogenization for analyses was left by 

the sampler to be performed at the laboratory under proper and 

controlled conditions. Turnaround time for transport to the > 

testing laboratory by the sampler was conditional upon the 

(. remoteness of the area and the available transport carriers. All 

samples were kept in iced down covered coolers during transport 

from the field to the repackaging and shipping point in Eureka, 

California. The original field log book will be sent to Mr. Kent 

Mayer, Georgia-Pacific Corporation, Eugene, Oregon, and chain of 

custody forms remain with the respective Cal-Lab and Georgia

Pacific archive personnel. 
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SELVAGE HEBER NELSON & ASSOCIATES, INC. 

CONSULTING ENGINEERS 
REFERENCE 68298 

December 6 ,  1988 

~ e o r g i a - p a c i f i c  ~ o q k r a t i o n  
P.O. Box 1618 
Eugene, Oregon 97440 

Attentlonr X r .  Xent Mayer 

SUBJECTS GEORGIA-PACIFIC CORPORATION 
LITTLE VALLEY TCDP STUDY 
FORT BRAN, CALIFORNIA 

Dear Hr. Mayera 

Transmitted herewith please  f ind  two copiee of rhe L i t t l e  Valley 
TCDF study summary O f  Sampling opezations. I have presented t h e  
emmazy of f i e l d  operations, performed November 15, 16, and 17, 
i n  s u f f i c i e n t  d e t a i l  f o r  review o r  examination by involved 
regulatory agencies. 

The o r ig ina l  f i e l d  88mplhg log book is a l so  enclosed f o r  your 
use  and safekeeping. I understand t h a t  Georgia-Pacific w i l l  
prepare site sampling location maps, so  I have not included such 
i n  m y  aummary or log book. 

subsequent t o  y o u  review of the enclosed information, please'  
contact m e  i f  you have any questions o r  require fur ther  
c l a r i f i c a t i o n  of any reported i t e m .  Thank you f o r  allowing 
Selvage, Heber, Nelson 61 Aesociates to be of service t o  you, and 
I look fonuard t o  working with you again in the  future. 

Sincerely, 

a x  1s 
Enclosures 

2630 HARRISON AVENUE EUREKA * CA 85501 * (707) 444-0427 
480 HEMSTED DRIVE REDDING GA 96002 * (916) 221-5424 
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INTRODUCTION 

Selvage, Heber, Nelson & Associates (SHN) was retained by Mr. 
Gerald Tice, Chief Environmental Engineer for Georgia-Pacific 

Corporation (GPl, Atlanta, Georqia to act as an objective sampler 

in the .third round sampling for the ash soil amendment 

characterization plan. This third round sampling was to include 
soil and grass sampling covering the 1986, 1987, and 1988 amended 

sites. Samples from the 1989 site were to be tested and 
archived, while samples from the 1986 and 1997 sites were only to 
be archived. 

SEN was expected to provide the equipment and personnel required 
to perform soil, soil-ash, and vegetation sampling at locations 
and depths designated by Georgia-Pacific-Corporation. 
Additionally, SHN was expected to maintain a sampling log book, 
prepare chain-of-custody forms, and pack and ship retrieved 
samples to the designated testing laboratory and the designated 
archive depository. 

SUMMARY 

Similar to first and second round samp1ing,ENSECO-Ca1 Lab of 
West Sacramento, California was to be the designated testing 
laboratory, and Georgia-Pacifies' Bellingham, w_a~hington office 
was to be the recipient of archive samples. The basis for 
sampling operations was to retrieve and test samples fOr- the 
constituents of total and 2, 3, 7, 8 Tetrachlorodibenzofuran 
(TCDF). The sampling operation and procedures were thus set up 
to the TCDF parameter. 

1 



((~' . Sampling gear and containers were brought to the site by SHN in a 

decontaminated state. Martin Lay (SHN), a registered Civil 

Engineer, was accompanied by John Harrie (SEN), both OSHA 29 CPR 

1910-120 certified and having conducted previous Little Valley 

sampling. 

Martin Lay and John Harrie met Gerald Tice on July 17 to discuss 
sampling operations. Mr. Tice expanded sampling operations to 

include additional archive duplicates and 30 inch ± depth 
discreet samples from all sample locations. Sampling was 
performed at the direction of Mr. Tice on July 18 and 19 at the 
Little Valley amended sites, and no Control Area samples were 
taken this sampling round. Sampling gear was decontaminated 
between site moves and specific site sampling operations. 

Collected samples' were logged, sorted, and placed in iced coolers 

for transport by SEN to Eureka for subsequent shipment to the 
designated sample receiving locations. Mr. Lay completed the 
required chain-of-custody records, properly packaged the samples 
for bus line shipment in iced coolers, and affixed security 
seals. Samples were sent July 20 to ENSECO, and July 24, to GP. 

As of this writing (August 2), completed chain-of-custody forms 
have not been received by this office, but verbal contact has 
been made with ENSECO and GP archive for reported receipt of 
intact samples. 
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SPECIFIC OPERATIONAL PROCEDURE 

Preparation 

Field sampling gear and decontamination cleansers were 

inventoried by Mr. Lay and Mr. Harrie at the SHN Eureka office. 

Stainless steel scissors for shearing vegetative cover were again 

obtained from a local hospital. The scissors were aut'oclaved, 
sterilized with ethylene oxide, and individually seal packaged by 
the hospital. All sampling gear was liquinox washed, rinsed with 
distilled water and final rinsed with methanol in preparation for 
transport to the project site. Liquinox solution, methanol, 
acetone, hexane, and distilled water were packaged for on-site 
sample gear decontamination procedures I Liquinox solution for 
initial site change washing if required, distilled water for 
rinsing, methanol and acetone for intermediate wash and hexane 
for final wash followed by distilled water rinse. Initial glass 
sampling jars, with teflon lined bakelite caps, were laboratory 
prepared and shipped to SHN by ENSECO Cal-Lab in ,sampling 
coolers. Additional jars required were laboratory prepared by 
North Coast Laboratories, located in Arcata, CA, and shipped by 
SHN via Greyhound Bus to Willits. A GP employee then transported 
the jars back to the sampling area. 

SAMPLING METHODOLOGY 

General 

The sampling locations were establIshed on the Little Valley 
study amended areas by Mr. Gerald Tice. The sampling hierarchy 
consisted of vegetation sampling followed by soil sampling on 
each specific area prior to a move to the next sampling area. 
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Sample jar identification was kept numerically increasing from 

201. The sample location, site, and sample data was kept in the 

log book to allow referencing a specific lab number with a 

specific site and item by future project reviewers. Lab sample 

jar labels contained an identification number, date, time, and 

the required specific analysis. Jars were logged immediately 

following sampling by Mr. Lay or Mr. Harrie. 

Sampling Location Layout 

Soil amended sites of 1986, 1987, 1988 were each divided into 
two, approximately equal, areas east and west of a "halfway" 
line. Six random sampling locations were designated in each of 
the "half" area units and sampling was completed in each half 
unit prior to moving and decontamination for sampling the next 

unit. 

Vegetation Sampling 

A large decontaminated stainless steel bowl was used in which to 
deposit vegetation clippings cut with the stainless steel 
scissors. Clippings were obtained from top to bottom portions of 
actively growing vegetation, located at and around each of the 
six designated sampling points, in a specific area unit. 
Decontaminated Nitrile latex gloves were worn by the sampler and 
the composite sampling was thoroughly mixed and field rinsed with 
distilled water prior to quartering into' the glass sampling jars. 

Soil Sampling 

The soil and soil-ash encountered this sampling round was dry 

surface soil-ash to damp clay at 20± to 30± inches depth. 
Several soil extraction methods were conducted prior to 
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establishing the most time efficient method. Initial samples 

from the 1988 west half were obtained by hand excavating a small 

hole with a decontaminated shovel tp a depth of 30 inches. Soil 

samples were retrieved by a decontaminated nitrile latex gloved 

sampler using a decontaminated trowel. Soil was freshly scraped, 

from top to bottom of the 0-30± inch column, and placed in the 

decontaminated stainless steel mixing bowl. The scraping process 
was repeated at the remaining five locations in a specific unit 

,area for obtaining a composite area sample. The sample thus 
obtained was field mixed with decontaminated steel trowels 'and 
quartered. Sample jars were filled with portions of each quarter 
of soil sufficient to fill the jar and for obtaining the 
appropriate number of jars for laboratory and/or archive 
requirements. 

The process was repeated for the 30 to 32 inch depth discrete 
sample after decontaminating sampling equipment. 

The remaining area units were sampled by hand augering and 
retrieved core splitting. At a specific unit area a 
decontaminated auger was advanced to 30 inches in depth. The 
soil retrieved was placed in the unit areas' decontaminated 
mixing bowl, field mixed, quartered, and 'split into aluminum foil 
in a size (1,000 grams ±) to allow future mixing with the 
additional soil from the remaining five sites in the unit area. 
Sample jars were finally filled, with soil, of all six sites in a 
unit area, mixed together in the stainless steel bowl, quartered, 
and placed into the appropriate number of sampling jars. The 
process was amended on the 1986 west 1/2 unit area (last unit 
sampled) by cleansing the aluminum foil with hexane and a 
distilled water final rinse. Discrete soil samples from the 30-
32 inch depth were similarly sampled with the hand auger. A core 
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was retrieved, shaved with a decontaminated trowel, and placed in 

the unit areas' decontaminated stainless mixing bowl for future 

mixing with the other five sites soil. Final mixing and 

quartering enabled the sampler to fill the appropriate number of 

sample jars with the 30-32 inch depth soil. A surface ·wind 

blow· composite was taken from the 1988 amended site from all 

twelve (east and west) '88 sample site locations previously 
sampled this round. Surface vegetation was scraped clear at the 
soil-vegetation interface with a decontaminated shovel, and a 

shallow (1/2 to 3/4 inch) depth sheet sample was collected. The 
soil, including some vegetation fine roots, from the 12 sites was 
put in the decontaminated mixing bowl, mixed, quartered and 
placed into sampling jars. 

Conclusions 

several observational comments are in order for concluding this 
summary report of the third round Little valley TCDF sampling 
program. Crop vegetation on the 1988 and 1987 sites·had been 
cut, windrowed, and the bailing operation was in progress •. New 
vegetation was actively growing on all three sites. The 1986 
site had not been cut and the rancher indicated that the site 
would probably only be grazed this year. No groundwater was 
encountered on any amended area where soil samples were taken, 
and soil moisture was low even at depth. Native clay/silty clay 
soils were stiff, sticky, and plastic at the moisture 

encountered. The plow layer (to native soil) varied from site to 
site with generally deeper plowing encountered on the 1988 site 
(24-28), lesser on 1987 (20-24±) and minimum on the 1986 (18-
24±). Considerable variation in mixing was observed on all three 
amended sites and generalities will no.t be presented due to the 
continual variations observed by the samplers. 
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Care was taken by all involved to maintain clean equipment and 
minimize risks for any potential sample cross contamination. 
Proper sample preparation and homogenization for a~alyses was 
left by the sampler to be performed at the laboratory under 
proper and controlled conditions. Turnaround time for transport 
to the testing laboratory by the sampler was conditional upon the 
remoteness of the area and the available transport carriers. All 
samples were kept in iced down covered coolers during transport 
.from the field to the repackaging and shipping point in Eureka, 
California. The original field log book will be sent to Mr. Kent 
Mayer, Georgia-pacific Corporation, Eugene, Oregon, and chain-of
custody forms remain with the respective Cal-Lab and Georgia
Pacific archive personnel. 
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SELVAGE. HEBER NELSON & ASSOCIATES. INC. 
CONSULTING ENGINEERS 

Reference: 

August 1 7 ,  1989 

. Kent Mayer 
Georgia-Pacific Corporation 
P.O. Box 1 6 1 8  
Eugene, Oregon 97440 

SUBJECT: LITTLE VALLEY TCDF STUDY, FORT BRAGG, CALIFORNIA 
THIRD ROUND SAMPLING - JULY 18 & 19 ,  1989 

Dear M r .  Mayer: 

Transmitted herewith please f ind  t h r e e  copies of t h e  f i e l d  report 
and the o r i g i n a l  f i e l d  notebook r e l a t i v e  t o  the  subject  project .  
I am a l so  sending one copy each ( l o g  book and repor t )  t o  Gerald 
Tice f o r  h i s  records. 

Selvage, Heber, Nelson & Associates (SHN) is p -epk ing ,  a t  the 
request of M r .  T i c e ,  a s e r i e s  of locat ion maps indicating 
r e l a t i v e  and area spec i f ic  L i t t l e  Valley sampling locations. I 
w i l l  be sending M r .  Tice preliminary copies f o r  h i s  review and 
comment wi thin  the  coming week. Please review the enclosed 
information and contact me a t  your convenience i f  you have any 
questions o r  comments. 

I appreciate your allowing SHN t o  continue with t h i s  in te res t ing  
sampling study and I t r u s t  we have performed t o  your 
sa t i s f ac t ion .  

Sincerely, 

Enclosures 
cc: Gerald W. Tice 1 

263Q HARRISON AVENUE * EUREKA CA 95501 (707) 443-0327 FAX (707)444.0193 

480 HEMSTED DRIVE. REDDING CA 96002 (916)2214424 
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INTRODUCTION 

Selvage, Heber, Nelson & Associates (SHN) was retained by Mr. 
Kent Mayer, Environmental Engineer for Georgia Pacific . 
Corporation (GP), Eugene, Oregon, to act as an objective sai'ilpler 
in the second round sampling for the soil amendment sampling 
plan. This second round sampling was to be similar to round one 
sampling completed in November, 1988, with the exception of no 
earthworm testing. 

SHN was expected to provide the equipment and personnel required 
to perform soil, soil-ash, and vegetation sampling at locations 
and depths designated by Georgia-Pacific Corporation. 
Additionally, SHN was expected to maintain the sampling log hook, 
perpare chain of custody forms, and pack and ship retrieved 
samples to the designated testing laboratory and the designated 
archive depository. 

SUMMARY 

Similar to first round sampling, ENESCO-Cal Lab of West 
Sacramento, California was to be the designated testing 
laboratory, and Georgia-Pacifics' Bellingham, Washington office 
was to be the recipient of archive samples. The basis for 
sampling operations was to retrieve and test samples for the 
constituents of total and 2, 3, 7, 8 Tetrachlorodibenzofuran 
(TCDF). The sampling operation and procedures were thus set up 
to the TCDF parameter.· 

sampling gear and containers were brought to the site by SHN in a 
decontaminated state. Martin Lay (SHN), a registered Civil 
Engineer, and previous round sampler, was accompanied by John 
Harrie (SHN) also OSHA 29 CFR 1910-120 certified and familiar 
with sampling potentially hazardous materials. 

Martin Lay and John Harrie met Kent Mayer on March 20, 1989, with 
relatively clear weather and prevailing moderate temperatures 
(65 + degrt;!es F). A control "background·" sampling was performed, 
westerly across Little Valley from the amended sites, and the 
sampling operation· then moved onto the 1988 amended designated 
sampling site. sampling gear was decontaminated between site 
moves and specific sitt;! sampling operations. 

Collected samples were logged, sorted, and placed in iced coolers 
for transport by SHN to Eureka for subsequent shipment to tht;! 
designatt;!d. sample receiving locations. Mr. Lay complett;!d tht;! 
required chain of custody records, properly packaged the samples 
for air freight shipment in iced coolers, and affixed security 
seals. Samples were sent March 21 to their respective 
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destinations. 

As of this report writing, completed chain of custody forms have 
been received by SHN from GP. Telephone confirmation of sample 
receipt by CAL-LAB was made by Martin Lay. The previously kept 
log book was extended to include information from this second 
round sampling and will be transmitted separately from this 
report to Mr. Kent Mayer for Georgia-Pacific sampling 
documentation. 

SPECIFIC OPERATIONAL PROCEDURE 

Preparation 

Field sampling gear and decontamination cleansers were 
inventoried by Mr. Lay and Mr. Harrie at the SHN Eureka office. 
Stainless steel scissors for shearing vegetative cover were again 
obtained from a local hospital. The scissors were autoclaved, . 
sterilized with ethylene oxide, and individually seal packaged by 
the hospital. Brass sampling tubes (2-3/8 inch I.D. x 7 and 13 
inches long) as well as the 1-3/8 inch I.D. steel split spoon 
sampler were washed in a liquinox distilled water solution, 
rinsed with distilled water, and then washed with Toluene for 

.transport to the sampling site. Steel hand trowels and auger 
heads were similarly treated for transport. Liquinox, acetone, 
hexane, and distilled water were packed for field decontamination 
procedures; Liquinox for initial wash solution if required, 
distilled water for rinsing, acetone for wash and water removal, 
and hexane for final wash. Glass jars (9 oz.) with· teflon lined 
bakelite caps were the sample receiving vessel.s prepared and 
shipped to SHN by CAL-LAB. 

SAMPLING METHODOLOGY 

General 

The sampling sites were located in Little Valley by Mr. Kent 
Mayer. The sampling hierarchy consisted of vegetation sampling 
followed by soil sampling. Sample jar identification was kept 
numerically increasing from No. 101. The sample location, Site,' 
and sample data was kept in the log book.to allow referencing a 
lab number with a specific site and item by future project . 
reviewers. Lab sample jar labels contained a numerical number, 
the specific analysis required, and the sample date and time. 
Jars were logged immediately following sampling by Mr. Lay or Mr. 
Harrie. . 

Grass Clipping - Vegetation Sampling 

Vegetation and grass clipping sampling was conducted identically 
to round one sampling procedures. 
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Soil Sampling 

Soil samples, as in round one sampling, were obtained immediately 
below the area grass-vegetation sampling sites. Depth of 
sampling for round two, as prescribed by Georgia-pacific, 
required a composite sample from the surface to 30 inch depth, 
and a discreet sample from the 30 inch depth. 

The 0-6 inch depth range was hand sampled with decontaminated 
equipment and set on a decontaminated stainless steel quartering 
tray for composite mixing with the subsequent split spoon sample. 
The decontaminated split spoon sampler was then driven from the 6. 
inch depth to the 30 inch depth and retrieved to provide an in
situ column of soil 24 inches ± long. The wet spongy soil-ash 
conditions encountered at the ammended site necessitated a 
separate shelby tube sample from 26-34± inches to allow obtaining 
a discreet 30 inch depth sample. The 29-30 inch depth was placed 
in an appropriate sample jar, and the 6± to 29 inch column was 
placed with the 0-6 inch depth sample on the quartering tray. 
The soil on the tray was then mixed, quartered, split with a 
decontaminated stainless steel spatula, .and placed in the 
appropriate sampling jars. Composite samples consisted of 
approximately 200 grams of soil per jar for lab and archive 
samples. The 30 inch ± depth discreet samples consisted of 

o approximately 50 grams of soil per jar, except as noted for the 
ammended site, for lab and archive samples. Sample jars were 
identified, logged, and placed in coolers for onsite storage. 

Conclusions 

Several comments are in order for concluding this summary report 
of the second round Little Valley TCDF Study sampling operation. 
The extremely wet to saturated soil-ash conditions encountered on 
the soil amended sampling site necessitated utilizing both the 
split spoon sampler for composite samplingj and a brass, modified 
shelby tube for discreet sampling of the 30 inch ~epth sample. 
Perched water was observed at 18 inches deptrr and did not appear 
to significantly penetrate the more clayey undisturbed native 
soil below the disturbed plow layer (33 inches depth±l. 

Care was taken by all involved to maintain clean equLpment-and 
minimize risks for any potential sample cross contamination. 
proper sample preparation-and homogenization for analyses was 
left by the sampler to be performed at the laboratory under 
proper and controlled conditions. TUrnaround time for transport 
to the testing laboratory by the sampler was conditional upon the 
remoteness of the area and the available transport carriers. All 
samples were kept in iced down covered coolers during transport 
from the field to the repackaging and shipping point in Eureka, 
California. _ The original field log book will be sent to Mr. Kent 
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Meyer, Georgia-Pacific Corporation, Eugene, Oregon, and chain of 
custody forms remain with the respective Cal-Lab and Georgia
Pacific archive personnel. 
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------:-::--:::-:--==--:-:--:-:--:-:::::::-------~s:"Enseco 2,3,7,8-TCDF'p1us Total TCDF 
, 50; I 

r- HIGH RESOLUTION 
f 

( 

Client Name: Georgia Pacific Corp. 
Client 10: LV-20S Soil 
Lab ID: 048360-0004-SA Enseco 10: 111797 

(C Oli1POSi1<- (.. :s ifes) 
"-.. we-sf 118~ f ),,+ 

1 0 /1 ~ in c.~~ 
Matrix: SOLID Sampled: 18 JUL 89 Received: 24 JUL 89 
Authorized: 24 JUL 89 Prepared: 28 JUL 89 

Sample Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-225 
Analyzed: 04 AUG 89 

2,3,7,8-TCOF 
Total lCOF 

13C-2,3,7,8-lCOF 

NO-I/ot Oetected 
NAaNot Applicable 

Resul t 

NO 
1.9 

% Recovery 
93 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzi Approved by: Bill ~~urg 

The cover letter is an integral part of thiS~ 
Version 070187 ' 

Detection 
Limit 

0.035 
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2,3,7,8-TCDF p lus  To ta l  TCDF 
- 

HIGH RESOLUTION 
I 501 A r -Fe 6 s/ '+E:.  

C l i e n t  Name: Georgia P a c i f i c  Corp. 
C l i e n t  ID: LV-207 S o i l  0 - 30 ; d = z  
Lab ID: 048360-0006-SA Enseco ID: 111799 
Ma t r i x :  SOLID Sampled: 18 JUL 89 Received: 24 JUL 89 
Authorized: 24 JUL 89 Prepared: 28 JUL 89 

Sample Amount: 10.1 G 
Percent Mois tu re :  NA 

Detec t ion  
Parameter Resul t  U n i t s  L i m i t  

Furans 

Column Type: 00-225 
Analyzed: 04 AUG 89 

2,3,7,8-TCDF 
To ta l  TCDF 

1.8 ~ g / g  - - 
25 ~ g / g  - - 

% Recovery 
53 

ND-Not .Detected 
NA-Not Appl i c a b l  e 

, lepor ted  by: Mike F i l i g e n z i  Approved by: B i l l  Luks mburg 'd 
l Y 

The cover l e t t e r  i s  an i n t e g r a l  p a r t  o f  t h i s  repor t .  
Version 070187 
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----------~~~~~~~~~------------~~o Z,3,7,B-TCDF plus Total TCDF , 
50i 

C 0"" rpcS Ie", ~ T~<; HIGH RESOLUTION ( 'f / ... " 1--7) 
E~s-f 'I,. 1'iS~ pl.o+ 

Client Name: Georgia Pacific Corp. 
Client 10: 
Lab 10: 

LV-ZOB Soil 
048360-0007-SA 

Matri x: SOLID 
, Authorized: 

Enseco 10: 111800 
Sampled: 18 JUL 89 

Prepared: 28 JUL 89 
Received: 24 JUL 89 

24 JUL 89 

Sample Amount: 10.1 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: DB-225 
Analyzed: 04 AUG 89 

2,3,7,8-TCDF 
Total TCDF 

13C-2,3,7,8-TCDF 

NDzNot Detected:, 
NAzNot Appl icable ' 

Result 

NO 
NO 

" Recovery 
89 

Units 

pg/g 
pg/g 

leported by: Mike Filigenzi Approve~ by: Bil~embUrg 

The cover 'letter is an integral part of this 'report; 
Version 070187' 

Detection 
limit 

0.035' 
, 0.14 



SELVAGE HEBER NELSON & ASSOCIATES, INC. 
CONSULTING ENGINEERS 

GEORGIA-PACIFIC CORPORATION 

FORT' BRAGG, CALIFORNIA 

LITTLE VAtLEY TCDF STUDY 

SECOND ROUND SAMPLING 

MARCH 2 0 ,  1989 

2630 HARRISON AVENUE . EUREKA CA 95501 (707)444-0427 FAX (707) 444-0193 
A80 HEMSTED DRIVE REDDING CA 96W2 (916)221.5424 

1 



L , . J 

- WE A R ~  'SENDING YOU Attachd 0 Under separate u)kr r ia . . .  r .  the following kern#: 

. 0 Shop drawings 0 Prints ;. . ' . 0 Plani' . ' &rnpler , 0 Sp.sMcatlona 

. u Copy of letter 0 change order . 
, . 

[ 8 (HESE 'ARE T RANSMmED as checked b a l k  
1! 1 
= a  

f =  s 
;.a = d 
5 9 

.$ 
s a 
.4 = 

, : 0 For rppmnl :D Approvsd as subrnllted D R e s u b r n i C c o p l e s  for r p p r m l  , 

s ~ o r  ypur use 0 Approved as notad Submlt,wplns for distribution ' . 
. 0 k requested . 0 Returned for: wrnctiona R c t u r n c r r m c t s d  prints 

.+ . .,U For nvlm' ind comnnnt 0 , . 
o FOR BIDS DUE 19- o PRINTS R ~ R N E D  AFTER LOAN TO US 

. . 



( 

\. 

Sampling operations Report 

Phase II 

March 1989 



Appendix 3 

Courtney Consultants Assessment 

on-site TSP Sampling 



Appendix 4 

courtney Consul tants . 

Modeling Proposal 



( 

Courtl/ey COllsultallts IHc. 
520 Carriage Drive Atlanta, Georgia 30328 40~·2S6·2~S7 

Mr. Lawrence Otwell 
Sr Environmental Engineer 
Eastern Wood Products Division 
Georgia-Pacific Corporation 
POBox 105603 
Atlanta GA 30348 

Dear Mr. Otwell: 

Ref 

February 17 1989 

Fort Bragg, California 
Proposed Modeling Study 
or Study of the 
Distribution and Concentration 
of Furan/Dioxins Downwind 

Supplement to proposal 
FTB-21 

In response to your request we hereby submit the rationale 
on the difficulty of collecting 10 grams of 'l'SP mass sample 
at the Fort Bragg, California area site. 

If the actual daily collection method is not used and 
limit-thinking modeling is, we believe the study can be completed 
to one-half of what we formerly quoted; in other words, about 
$12,500.00 in this case. It would take about a month to do 
it once we were given a go-ahead. 

We await your pleasure as to what you would like to do in 
this instance. 

Sincerely, 

For COURTNEY CONSULTANTS INC. 

FEC/npw 

;JJ(a:e,~" . 
F E courtney~r Scientist 

Attachment: Discussion on TSP Filter Loading 
until Mass raches 10 grams 
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Georgia-Pacific Corporation Fort Bragg, California 
Attachment to Ltr 2/17/89 

The Loading of a TSP Filter Until a Quantity of Ten Grams 
of Particulate has been collected 

A reasonable approximation of the average loading on a TSP 
filter ~n the Little Valley Area in a 24-hr period is about 
40 ug/m • This means that about 100 mgms has to be collected 
on the filter itself since the former unti is a unit of dust per 
unit volume and not just mass of dust. 

There are 10000 mgms in 10 gms. 

Thus to determine how many sampling event days one would 
have to sample to acquire a. 10 gram mass, one simply divides 
the 100 mgms into 10000 mgms and determines that there would 
have to be a minimum of 100 event days. 

BUT, the wind only blows downwind a maximum of about 15% 
of the time. Therefore, the following calculation is appro
priate to determine how many sampling event days would be 
required to collect 10 gms of TSP mass. 

100 event days x 100/15 (Increased no. of events = 667 events 
required to collect mass 
due to wind directional 
frequency) 

If samples were collected every day this would mean that 
it would take 667/365 or 1.83 years to do this. 

Since sampling is often NOT DONE EVERY DAY it would take 
longer if there was a gap in sampling day intervals. 

There is also a further correction which makes the collection 
time longer. Dust becoming airborne is often a function of 
wind speed. If we go so far as to suggest a reasonable assumption 
that it takes a 10 mph wind speed or more to cause airborne ' 
dust over the area (perhaps it should be a higher speed to account 
for a grassy plot surface) then the dust becomes airborne only 
some fraction of the 15% that the wind blows exactly downwind. 
Data for the western coastal area suggests that only half of the 
wind or less would exceed 10 mph. Let us say for practical purposes 
that the fraction which is of concern here is now only 5% of the 
time. 

Then the period of time required to "see" these events would now be 
3 times that shown above or 5.5 years to collect a 10 gram sample. 

If sampling is done at greater' intervals rather than daily, the 
period for collection obviously increases further. For example, 
for every other day it would take 11.0 years; for every sixth 
day (the normal sampling rate) it would take 33.0 years. 

Thus we suggest that the collection o'f a 10 gram sample of 
particolate'. mass is not only tedious and time-consuming but 
of little merit compared with modeling some typical values. 
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LABORATORY REPORTS 

PHASE I 

NOVEMBER 1988 



Courtney Consultallts Illc. 
520 Carrla~e Drive Atlanta, Geo~la 30328 404·256·2487 

Mr. Lawrence Otwell 
Sr Environmental Engr 
Eastern Wood Products Division 
Georgia Pacific Corporation 
16th Floor, 133 Peachtree St., 
Atlanta GA 30348 

Feb 1 1989 

Ft Bragg CA Proposal 

FTB-21 

Dear Mr. Otwell: Here is our cost estimate for the proposed 
work scope; we prefer that GP make separate negotiations for 
particle sizing and Furan analysis of the soils. 

I Visit site; install met gear; measure roughness lengths in 
the field; photogr~ph .. ~.P~9~fAc. :locations. Or;t. site for report. 

2.Procure long-term weather data set; adjust this set based 
on site-specific met data; develop input to model based on 
Chatten Cowherd's methods for assessing ground cover effects. 

3. Using the ISCLT model, model in the Area Source Mode to 
predict location of maximum impact at selected points over 
an extensive data base (at least 5 years). The report will 
produce the deposition of the ash and its distribution; 
particularly with regard to nearby streams. 

4. Prepare report to address these issues and indicate what 
risk might be for loca.tions at maximum impact points. 

Estimated total cost $25,000.00. This would be the turnkey 
cost estimate for all of the above.(Costs might be lower if 
only one person from CCI goes into the field.) 
The above costs include a trip to the site for instrument removal 
at the close of the project. This would also allow any further 
site-specific measurements at the end of the effort. We propose 
that the weather instrument remain in the field a minimum of 
3 months. We propose that the project extend over 4 months from 
date of go-ahead. Billing would be in equal increments - 25% per 
month. 

Thank you for the opportunity to propose on this effort. 

FEC!npw 
GP-Proposal FTB CA 

Sincerely, 

For ~~ CONSULTANTS INC. 

F E cou;t~y~reSident 
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-~~'·Enseco -
August 23, 1989 
Lab ID: 048360 

Kent Mayer 
Georgia Pacific Corp. 
P.O. Box 1618 
1900 Irving Rd. 
Eugene, Oregon 97440 

Dear Mr. Mayer: 

Enclosed is the report for the two grass, one ash, and five soil 
samples .which were received at Enseco-Cal Lab on 24 July 1989. 

The report consists of the following sections: 

I Sample Description 
II Analysis Request 
III Quality Control Report 
IV Analysis Results 

If you have any questions, please feel free to call. 

Sincerely, 

, 

~:;..-t..-__ rI-~~-v-t..-/l 
William J. 
Principal 

ak 

Ens.co lncorpora,cd 
2541lndustrial Boulevard 
West SacramOl"o, California 9'691 
916/)72· U93 F",,: 916/372.10'9 



( 

Georgia-Pacific Corporation wttnl Woad Protillas 
Manll/mllring Division 
P.O. Box 10'603 
Atlanta, G.orgitl 30348 
Ttlrpholl' (404) 521-4000 
Ttl.typ. (810) 751-1000 

BY WAY OF EXPLANATION 

SAMPLE NO. 202 AND NO. 209 .WERE 
TAKEN AS A MATTER OF GENERAL 
INTEREST AND WERE OUTSIDE THE 
SCOPE OF THIS STUDY. THEREFORE 
THESE RESULTS ARE NOT INCLUDED 
IN THIS REPORT. ALSO, ADDITIONAL 
SAMPLES WERE TAKEN ON THE 1986 
AND 1987 AMENDED PLOTS, HOWEVER, 
THESE SAMPLES WERE ARCHIVED AND 
NOT ANALYZED. 



-__ ---------..:.....-----":. Enseco 
J Sample Description 

C( Jee the attached Sample Description Information. 

The samples were received under chain-of-custody. 

II Analysis Request 

The following analytical tests were requested. 

Lab 10. 
048360 -1 Thru 8 

Analysis Description 
2,3,7,S-TCDF plus Total TCDF 

I II Quality Control 

A. Proi!lct Specific QC. No project specific QC (1.e., spikes and/or 
duplicates) was requested. 

B. Method Blank Results. A method blank is a laboratory-generated 
sample which assesses the degree to which laboratory operations 

. and procedures cause false-positive analytical results for your 
sampl es. 

t No target parameters were detected in the method blanks associated 
I . with your samples at the reporting limit levels nGted on the data 

sheets in the Analytical Results sectiGn. 

IV Analysis Results 

Test methods may include minor modifications of pUblished EPA Methods such 
as reporting limits or parameter lists. Reporting limits are adjusted to 
reflect dilution of the sample, when appropriate. Solid and waste samples 
are reported on an '"as received" basis; I.e., no correction is made for 
moisture content, unless the method requires or the client requests that 
such correction be made. . 

Results are on the attached data sheets. 
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-----------------,------ ~:Enseco 
2,3,7,8-TCOF plus Total TCOF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
C1 i ent ID: 
Lab ID: 
Matrix: 
Author; zed: 

LV-203 Grass 
048360-0002-SA 
SOLID 
24 JUL 89 

Samp 1 e Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-225 
Analyzed: 19 AUG 89 

2,3,7,8-TCOF 
Total TCOF 

13C-2,3,7,8-TCDF 

NDsNot Detected ' 
NA-Not Applicable 

Enseco 10: 111793 ' 
Sampled: 18 JUL 89 

Prepared: 08 AUG 89 

Resu1 t 

NO 
NO 

~ Recovery 
110 

Received: 24 JUL 89 

Units 

pg/g 
pg/g' 

Detection 
Limit 

0.14 
0 .. 14 

(, ~eported by: Mike filfgenzi Approved by: B~..J.W<sembUrg 

The cover letter is an integral part of th~port. 
Version 070187 , , 
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( 

( 

. _
_ -----:-::-:--:::;--:::::::-:7"--:-;:-~::::_:_-----I.=-. Enseco .• :::'-1 

2,3,7,B-TCOF plu~ Total TCOF --

Client Name: 
Client 10: 
Lab 10: 

HIGH RESOLUTION 

Georgia Pacific Corp. 
Method Blank 
048360-0001-/<IB Enseco 10: 

Matri x: SOLID 
NA 

Sampled: 
111792 
NA Received: NA 

Authorized: 

Sample Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column· Type: DB-225 
Analyzed: 04 AUG 89 

2,3, 7 , 8-TeDF 
Total TCDF 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA-Not Applicable 

Prepared: 28 JUL 89 

Result 

NO 
. NO 

% Recovery 
. 110 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzl. Approved by: Bil2J~semburg 

The cover letter is an.integral part of thi~~port. 
Version 070187 

Detection 
Limit 

0.12 
1.37 



LABORATORY REPORTS 

PHASE III . 

JULy 1989 

-. . :., 

( 



--------------------------------------------------------~Erseoo 

Client Name: 
C1 i ent 10: 
Lab 10: 

Z,3,7,S-TCDF plus Total TeDF 

HIGH RESOLUTION 

Georgia Pacific Co. 
lOS Soil/Ash 
046Z95-000S-SA Enseco 10: 

Matrix: SOLID Sampled: 
NA 
Unknown 
05 APR 89 

Received: 22 MAR 89 
Authorized: 22 MAR 89 

. Sample Amount: 10.3 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: DB-225 
Analyzed: 17 APR 89 

2,3,7,B-1COF 
Total TeDF 

13C-Z,3,7,S-TCDF 

NO-Not Detected 
NA-Not ApplicaQle 

Reported by: Mike Filigenzi 

Prepared: 

Result Units 

0.49 pg/g 
4.9 pg/g. 

" Recovery 
70 

Approved by: Bill luksemburg 

The cover letter 15 an integral part of this report: 

Detection 
limit 



------------------'2.13~.7r,~B-~1~CDMF:p~1~u~s'T~ot+,a~1~TTrC~D~F-------------------~~ 

HIGH RESOLUTION 

Client Name: Georgia Pacific Co. 
Client ID: 107 Soil 
lab 10: 046295-0007-SA Enseco 10: NA 
Matrix: SOLID Sampled: Unknown Received: 22 MAR 89 
Authorized: 22 MAR 89 Prepared: 05 APR 89 

Sample Amount: 10.6 G ! 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-225 
Analyzed: 14 APR 89 

2,3,7,8-TCOF 
Total TeOF 

13C-2,3,7,8-TCDF 

NO-Not Detected 
NA-Not Applicabl. 

Result 

ND 
ND 

r. Recovery 
77 

Units 

pg/g 
pgfg 

Reported by: Mike Filigenzi Approved by: Bill-k~emburg 

. The cover ·letter is an integral part of thi~Port. 
Version 070181 

Detection 
Limit 

0.10 
0.20 
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( 

S '89:15153 FROM EHSECO CAL LAS 

Z,3,7,S·TCOF plus Total reOF 
H[GH RESOLUTION 

Cl hnt Name: Georg~a Pac~fic Co. 
CHent 10: 106 Grass 
lab 10: 046295-0006-SA 
Mat.rixt SOLID 
Aut.horized: 22 MAR 89 

Sample Amount: 6.36 G 
Percent Moisture: NA 

Parameter 

Furln. 

Column Type: 08-225 
AnalyXad: 17 APR SlI 

Z,3,7,B-TCDF 
Total TeOF 

13C-Z,3,7,S-TCDF 

N.D •• Nat Detected 
M.A •• Not Applicable 

Reported by: Mike Filigenzl 

Enseco !D: NA 
Sampled: Unknown Received: 

Prepared: 07 APR 89 

Result Untts 

ND P9'i,9 ND pg :9 

" Recovery 

84 

Approved by: BI'1 Luksemburg 
. k~ 

Tha cover letter Is an Integral part of this report. 
Version 070187 

PAGE.003 

~~ 
Amended 

22 MAR 89 

Detection 
Limit 

0.23 
0.23 

** TOTAL PAGE. 003 ** 

" "\ 
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-----------------~2·,3',7~,a8~-T"C~OF~pl~u=s'T~ot~a~1'T~CruDF~-----------------~~ 

r 
l 

, 

HIGH RESOLUTION 

eli ent Name: Georg I a Pac i fl e Co. 
Cl lent ID: lOS Grass 
lab 10: 04629S-000S-SA Enseeo 10: NA 
Matrix: S.OLID Sampled: Unk.nown Received: 22 MAR 89 
Authol"'ized: 22 MAR 89 Prepared: 07 APR 89 

Sample Amount: .. 5.61 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-225 
Analyzed: 17 APR 89 

2,3,7,S-TeOF 
Total TeDF 

13C-2,3,7,8-TCOF 

NO-Not Detected 
NA-Not App 1 i cable 

Result 

NO 
NO 

~ Recovery 
77 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzi Approved by: ~UkSembUrg 

The cover letter is an. integral part of thIS report. 
Version 070181 . 

Detection 
Limit 

0.42 
0.42 



- . 
------------------------------------~-------~Enseco ~ 

(( 

( 

Cl i ent Name: 
Cl ient IO: 
Lab 10: 

t. 

2,3, 7, 8-TCOF plus Total TCOF 

HIGH RESOLUTION 

Georgia Pacific Co. 
METHOD BLANK 
04629S-0004-MB 

Matrix: SOLID 
Enseco 10: NA 

·Sampled: Unknown 
Prepared: 05 APR 89 

Received: 22 MAR 89 
Authorized: 22 MAR 89 

Sample Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: OB-5 
Analyzed: 10 APR 89 

2,3,7,B-TCDF . 
Total TCDF 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA=Not Applicable 

Result 

NO 
NO 

~ Recovery 
61 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzi Approved by: Bi~' uksemburg 
AZ ~ 

. The cover letter is an integral part of t~ s report. 
Version 070187 .. 

Detection 
Limit 

0.090 
0.090 



--------.,2~,3r,'7,Q8C'-Ti'i'CD'iilFe-;;"plr;,u:;-s""lTO;:ot+,a:T,..,Trrcl'l1Df;---------~,Enseco 
(r--

( 
HIGH REsOLUTION 

Client Name: Georgia Pacific Co. 
Client ID: 104 Soil/Ash 
Lab 10: 046295-0004-SA Enseca 10: NA' 
Matrix: SOLID Sampled: Unknown Received: 22 MAR 89 
Authorized: 22 MAR 89 Prepared: 05 APR 89 

Sampl e Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-5 
Analyzed: 10 APR 89 

2,3,7,8-TCDF 
Total TeOF 

13C-2,3,7,8·TCDF 

Result 

ND 
ND 

" Recovery 
83 

Units 

pg/g 
pg/g 

Detection 
Limit 

0.11 
0.22 

Mill: SQ-~ ~. Jot!- ',?c.IQ,J' .I':"':'OJo~u-l-l;,. I<=·)e/A' 
(J It 1-1...&. c.- 4~.:' # I> ~,. e. ... " ~O'?.,:, )oLe 0,; rI <; S 

.:f g; IIII'~. ft.,'..; s.-~ tA..."IJ.' -I"b,ktl..... "I...r 
A1-e (! tnt..f--. I P -< ..,J. "'" Hi' ".. Q C'; S: ~ IS 

f?-t..J-4, .-1--' q".. 41- ..f-

NO-Not· Detected 
NA-Not App 1 i cab "e 

Reported by: Mike Filigenz1 Approved by: Bi~~semburg 

The cover.letter is an integral part of t~eport. 
Version 070187 . ' 
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------------------'2r,~3,'7~,8~-TT~CD~F~p~1~u~s'T~o~ta~1~T~C~D~F----------------------~~ 

HIGH RESOLUTION 

Client Name: Georgia Pacific Co. 
Client ID: METHOD BLANK 
Lab 10: 046295-0003-MB Enseco 10: NA 
Matrix: SOLID Sampled: Unknown Received: 22 MAR 89 
Authorized: ZZ MAR 89 Prepared: 05 APR 89 

Sample Amount: 10.0 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: OB-5 
Analyzed: 10 APR 89 

2,3,7,8-TCOF 
Total TCOF 

13C-2,3.7.8-TCDF 

ND .. Not Detected 
NA~Not Applicable 

Result 

ND 
ND 

% Recovery 
75 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzi Approved by: Bi!~~ksemburg 

The cover letter is an integral part of t~report. 
Version 070187 

Detection 
Limit 

0.11 
0.11 



i . 

------------------"2~,3~,~7c,8r-~TC~D~F~p~1~uS~T~ot~aTl~T~t~DF~-------------------~~ 

HIGH RESOLUTION. 

Client Name: Georgia Pacific Co. 
Client 10: ]03 Soil 
Lab 10: . 046295-0003-SA Enseeo ID: NA 
Matrix: SOUD Sampled: Unknown Received: 22 MAR 89 
Authorized: 22 MAR 89 Prepared: 05 APR 89 

Sample Amount: 10.2 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: OB-5 
Analyzed: 10 APR 89 

2,3,7,8-TeDF 
Total TCDF 

13C-2,3,7,S-TCDF 

ND-Not Detected' 
NA-Not Applicabl~ 

Result 

ND 
ND 

% Recovery 
74 

Units 

pg/g 
P9/9 

Reported by: Mike Filigenzf Approved by: Bil~kSembUrg 
. . ~ 

The cover letter is an integral part of thi report.' 
. Version 070187 . 

Detection 
limit 

0.092 
0.18 
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--------------~~~~~~~~~~----------------~~~-----2,3,7,8-TCDF plus Total TCDF -=U£StUJ .. . 
HIGH RESOLUTION 

Client Name: Georgia Pacific Co. 
Cl i ent ID: 102 Grass 
Lab ID: 04629S-0002-SA Enseco 10: NA 
Matrix: SOLID Sampled: Unknown Received: 22 MAR 89 
Authorized: 22 MAR 89 Prepared: 07 APR 89 

Samp1 e Amount: 2.97 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: D8-225 
Analyzed: 12 APR 89 

2,3,7,8-TCDF 
Total TCDF 

13C-2,3,7,8-TCDF 

NO=Not Detected 
NAaNot Applicabl~ 

. Result 

NO 
NO 

" Recovery 
18 

Units 

pg/g 
pg/g 

Reported by: Mi ke Fil i genz,tApproved by: ~uksembUrg 

. The cover letter is an Integral part of this report. 
Version 070187 . 

Detection 
Limit 

0.57 
1.4 
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----------------~~~~~~~~~-----------------~j~-----2,3,7,8-TCOF plus Total TeDF ~~~ 
, . 

HIGH RESOLUnOff 

Client Name: Georgia Pacific Co. 
Client ID: METHOD BLANK 
Lab 10: 046295-0001-MB' Enseco 10: NA 
Matrix: SOLID Sampled: NA Received: NA 
Authorized: NA Prepared: 07 APR 89 

Sample Amount: 5.00 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: DB-S 
Analyzed: 12 APR 89 

2,3,7,S-reOF 
Total reDF 

13e-2,3,7,S·TeOF 

NO-Not Detected 
NA=Not Applicable 

Result 

NO 
NO 

% Recovery 
46 

Units 

pg/g 
pg/g 

Reported by: Mike Filigenzl Approved by: B~uksemburg 

The' cover letter is an integral part of t~report. 
Version 070187 

Detection 
Limit 

0.47 
0.47 
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-------.-.:...--------------------~Enseco 

\ 

2,3,7,8-TCOF plus Total' TCOF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Co. 
Client 10: 101 Grass 
Lab 10: 046295-0001-SA Enseco 10: NA 
Matrix: SOLlD· Sampled: Unknown Received: 22 MAR 89 
Authorized: 22 MAR 89 Prepared: 07 APR 89 

Sample Amount: 2.85 G 
Percent Moisture: NA 

Parameter 

Furans 

Column Type: 08-225 
Analyzed: 12 APR 89 

2,3,7,B-TCDF 
Total TCDF 

13C.2,3,7,8-TCOF 

ND~Not Detected 
NA=Not Applicable 

Result 

NO 
NO 

" Recovery 
25 

Units 

P9/9 
pg/g 

Reported, by: Hike Filigenz1 Approved by: ~~Luksemburg 

The cover letter 1s an integral part of~i~ report. 
Version 070187 . 

Detection 
Limit 

1.4 
1.5 



Georgia'Pacific Corporation Eastern Wood Products 
Manufacturing Division 
P.O. Box 105603 
Atlanta, G.orgia 30348 
Telephon. (404) 521·4000 
Tel,typ, (810) 7J]·)000 

BY WAY OF EXPLANATION 

SAMPLE NO. 109 WAS TAKEN AS A 
MATTER OF GENERAL INTEREST AND 
WAS OUTSIDE THE SCOPE OF THIS 
STUDY. THEREFORE THESE RESULTS 
ARE NOT INCLUDED IN THIS REPORT. 



Relinquished from lab by: (Sig,ilature) 
": ......... '.'~ .. :::.,.~- ."... .' ~ ! ;" . 

f 
.. 

.:lample 10, 
Number' .. 

Sample • ' DalelTime 
Description qampled 

-'\lJp-,\--,t:~tAetU!.,--_ ~}z..o/S9 10' .... 

\()"I; Gt .. rr.i~::,':· 0 

:~! ~\'lr\ , 
IpS: GCass 

I oh GC~l1 

Phone -'-___ -'-________ '--____ ~ 
• ,,: ......... ".:""'-0 {O"-,,' ....... ~ ,-, ••• :. .. ,. •• )1_ ~-":" "1~~ ... ~~~ •. 

• -•• :'!' . 

,.".':;:--' - - .' ,.," ... .:::"'}'":.; . P.O. NO. ______ ' ,. 

Dale. Time 

Sample Condition 
Analysis Requested Upon Receipt; ,", 

1"0\,,\ ... J ~,1.7,~ ..,.c:.pt=' "a.-a=~" 
-'-"-t'-"-';,..''''_: -",-.;--,,,-' -':-~-' ;,,;:;..i~;..'"_' -f---';;';';":~::":=;'-'';;'''':': "-",0;;:\;.' _11,-_,:""'_~,,':~;:}"';:,;'" 

\ , , 
/ 

.. ;sa. lO~ S .. ~\}f\J\;. 
An\'~-

-C'~'--t.~-----~--t-~--.1 
_' -\-WS:"_~~_'_'''''--'''-'--''.,--_'=--'~" -,' 

I 
. I .\ 
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---------------------~"Enseco :-

Lab 10 Cl ient ID 

046295-0001-SA 101 Grass 
046295-0001-MB Method Blank 
046295-0002-SA 102 Grass 
046295-0003-SA 103 Soil 
046295-0003-MB Method Blank 
046295-0004-SA 104 Soil/Ash 
046295-0004-MB Method Blank 
046295-00Q5-SA 105 Grass 
046295-0006-SA 106 Grass 
046295-00D7-SA 107 Soil 
046295-0008-SA 108 Soil/Ash 
046295-0009-SA 109 Ash 

SAMPLE DESCRIPTION INFORMATION 
for 

Georgia Pacific Corp. 

Matrix 

TISSUE 
TISSUE 
TISSUE 
SOLID" 
SOLID 
SOLID 
SOLID 
TISSUE 
TISSUE 
SOLID 
SOLID 
SOLID 

Sampled Received 
Date Time Date 

20 MAR 89 10:35 22 MAR 89 
22 MAR 89 

20 MAR 89 10:54 22 MAR 89 
20 MAR 89 11:08 22 MAR 89 

22 MAR 89 
20 MAR 89 11:08 22 MAR B9 

22 MAR 89 
20 MAR 8912:0622 MAR 89 
20 MAR 89"12:1522 MAR 89 
20 MAR 89 12:45 22 MAR 89 
20 MAR 89 12:40 22 MAR 89 
20 MAR 89 12:15 22 MAR 89 



~ __ ~~~~~'-=----------------____________________ ~/C ____ _ 
I Sample Description .. LA~ 

r (;ee the attached Sample Description Information. 

( 

The samples were received under chain-of-custody. 

n. Analysis Request 

The following analytical tests were requested. 

lab IO Analysis Descriotion 
2,3,7,8-TCDF plus Total TCDF 046295-1 Thru 9 

III Quality Control 

IV 

A. Project Specific OC. No project specific QC (i.e., spikes and/or 
duplicates) was requested. 

B. Method Blank Results. A method blank is a laboratory-generated 
sample which assesses the degree to which laboratory operations 
and procedures cause false-positive analytical results for your 
samples. 

No target parameters were detected in the method blanks associated 
with your samples at the reporting limit levels noted on the data 
sheets in the Analytical Results section. . 

Analvsis Results 

Test methods may include minor modifications of published EPA Methods such 
as reporting limits or parameter lists. Reporting limits are adjusted to 
reflect dilution of the sample, when appropriate. Solid and waste samples 
are reported on an "as received" basis; i.e •• no correction is made for 
moisture content. All data is "blank corrected" by subtracting the level 
of contamination, if any, found in the laboratory method blank from the 
analytical result before it is reported. 

Results are on the attached data sheets. 
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~Enseco 
April 20, 1989 
Lab 10: 046295 

Kent Mayer 
Georgia Pacific Corp. 
P.o. 80x 1618 
Eugene, Oregon 97440 

/ 

Dear Mr. Mayer: 

l:alllomia An.lyuuJ LAbora.ory 

Enclosed is the report for the four tissue, two soil, and three ash 
samples for your Little Valley TCDF Study which were received at Enseco
Cal Lab on·22 March 1989. 

The report ·consists of the following sections: 

I Sample Description 
II Analysis Request 
III Quality Control Report 
IV Analysis Results 

If you have any questions, please feel free to call. 

Sincerely, 

William . Luksembur 
Principal Scientist 

ddr 

Enseco Incorporated 
2'44 Industrial Boulevard 
W ... 5.=<11.0, California 95691 
9161372·1391 Fax: 9161H2·10'9 
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LABORATORY REPORTS 

PHASE II 

MARCH 1989 
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---------------------'~;Enseco 
2,3,7,8-TCDF and TOTAL TeOF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Client 10: Method Blank 
Lab ID: 044S27~0019-MB 
Matrix: AQUEOUS 
Authori zed: NA 

Samp 1 e Amount: 0.150 l 

Parameter 

Furans 
Column Type: OB-5 
Analyzed: 24 JAN 89 

2,3,7 , 8-rCDF 
Total TCOF 

.13C-2,3,7,8-TCOF 

NO=Not Detected 
NA=Not Applicable 

Reported by: Chuck PUdWll~ 

Enseco ID: NA 
Sampled: NA 

Prepared: 07 DEC 88 

Result 

NO 
NO 

% Recovery 
83 

Received: 

Units 

pg/L 
pg/L 

Approved by: Bill Luksemburg 
. . I"'P"-

The cover letter is an integral part of this report. 
Version 070187 . 

NA 

Detection 
Limit 

18 
18 
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-----'--------.:..------------:~·Enseco 
2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Client ID: 19 
lab 10: 044527-0017-SA Enseco 10: 78854 
Matrix: AQUEOUS Sampled: 17 NOV 88 

10 JAN 89 
Received: 19 NOV 88 

Authorized: 23 NOV 88 

Sample Amount: 0.050 L 

Parameter 

Furans 
Column Type: D8-5 
Analyzed: 24 JAN 89 

2,3,7,8-reDF 
Total lCDF 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA=Not Applicable .~ 

~eported by: Chuck PUdWll~ 

Prepared: 

Result 

NO 
NO 

% Recovery 
69 

Units 

pg/L 
pg/L 

Approved by: Bill J.uksemburg 
/~1/ 

The cover letter is an integral part of this report. 
Version 070187 

" 

Detection 
limit 

99 
99 



r ( 

c 

• 

--------------~--------------~----------~~~o 
2,3,7,8-TCDF and TOTAL TeDF 

HIGH RESOLUTION 

Clf ent Name: Georgia Pacific Corp. 
Client 10: 
Lab ID: Enseco ID: 78SS7 
Matri x: 

18 
044S27-0020-SA 
AQUEOUS Sampled: 17 NOV 88 

07 DEC 88 
Received: 19 NOV 88 

Authori zed: 23 NOV 88 

Sample Amount: 0.153 L 

Parameter 

Furans 
Column Type: 08-225 
Analyzed: 27 JAN 89 

2,3,7,8-TCDF 
Total TCOF 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA=Not Appifcable 

Prepared: 

Result 

NO 
NO 

% Recovery 
121 

Units 

pg/l. 
pg/l 

. .. 

Reported by: Chuck PUdW11~ Approved by: Sill luksemburg 
M4-

The·cover letter 15 an integral part of .this report. 
Version 070187 

Detection 
limit 

24 
24 



---------------------------------------------1~~~O 
2,3,7,8-TCOF and TOTAL TCOF 

(r . HIGH RESOLUTION 

( 

Clfent Name: Georgia Pacific Corp. 
Client 10: 
Lab ID: 
Matri x: 

17 
044527-0019-SA 
AQUEOUS 

Enseco ID: 78856 
Sampled: 17 NOV 88 

Prepared: 07 DEC 88 
Received: 19 NOV 88 

Authorized: 23 NOV 88 

Sample Amount: 0.130 L 

Parameter 

Furans 
Column Type: DB-5 
Analyzed: 24 JAN 89 

2,3,7,8-TCDF 
Total rCDF 

13C-2,3,7,8-TCDF 

ND=Not Detected 
NA=Not Applicable 

Result 

NO 
NO 

% Recovery 
96 

Units 

pg/L 
pg/L 

"N\..! 
lported by: Chuck Pudwill \\.li Approved by: Bill Luksemburg 

. /f"~ 
The cover letter is an integral part of tHis report. 

Version 070187 . 

Detection 
Limit 

23 
23 



( 

( 

---------------'----------;,~Enseco 
2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Client 10: Method Blank 
Lab 10: 044527-0016-M8 Enseco 10: NA 
Matrix: AQUEOUS Sampled: NA Received: NA 
Authorized: NA Prepared: 07 DEC8S 

Sample Amount: 0.500 L 

Parameter 

Furans 
Co 1 umn Type: OB-5 
Analyzed: 24 JAN 89 

2, 3 , 7 ,8-TCDF 
Total TCDF 

·13C-2,3,7,8-TCDF 

NO=Not Detected 

Result 

NO 
NO 

% Recovery 
72 

Units 

pg/L 
pg/L 

NA=Not Applicable i\~ 

Reported by: Chuck pUdWll0W Approved by: 81P ,luksemburg 

The cover letter is an· integral part of this report. 
Version 070187 

Detection 
Limit 

52 
52 



I , 

( 

----~----------------~-----------------------·~~o 
2,3,7,8-TCOF and TOTAL TCOF 

HIGH RESOLUTION 

Cllent Name: Georgia Pacific Corp. 
Client IO: 16 
Lab I[): 044527-0016-SA Enseco 10: NA 
Matrix: AQUEOUS Sampled: 17 NOV 88 Received: 19 NOV 88 
Authorized: 23 NOV 88 Prepared: 07 DEC 88 

Sample Amount: 0.191 L 

Parameter 

Furans 
Column Type: 08-5 
Analyzed: 24 JAN S9 

2,3,7.S-TCDF 
'Total TCDF 

13C-2,3,7 ,S-TCDF 

Result 

NO 
liD 

% Recovery 
75 

Units 

pg/L 
pg/l 

NO=Not Detected 
NA=Not Applicable 

.. ~l'\~\.;· . 
Reported by: Chuck Pudwill \VV Approved by: Bill Luksemburg 

. v0-
The cover letter 1 s an 1 ntegra 1 part of thi s report. 

Version 070187 . 

Detection 
Limit 

34 
34 



-----------------------··~Enseco 
2,3,7,S-TCDF and TOTAL TCDF 

HIGH RESOLUTIO~ 

Client Name: Georgia Pacific Corp. 
elf ent 10: 15 
Lab I[): 044527 -OOIS-SA Enseco ID: 78851 
Matrix.: TISSUE Sampled: 17 NOV 88 

11 JAN 89 
Received: 19 NOV 88 

Authorized: 23 NOV SS 

Sample Amount: 10.00 G 

Parameter 

Furans 
Co I umn Type: 08-225 
Analyzed: 25 JA~ 89 

2,3,7,8-TCOF 
Total TCOF 

13C-2,3,7,8-TCOF 
• 

NO=Not.Oetected 

Prepared: 

Result 

NO 
NO 

% Recovery 
III 

Units 

pg/g 
pg/g 

NA=Not Applicable . 

(,eported by: Pat BUddru~ Approved by: Bill Luksemburg 
/~ 

The cover letter is an integral part of this report. 
Version 070187 

Detection 
LImit 

0.24 
0.24 



( 

-----------------------';:&ErlSeco 
2,3,7,8-TCOF and TOTAL TCOF 

HIGH RESOLUTION· 

Client Name: Georgia Pacific Corp. 
Cli ent ID: 14 
Lab 10: 044527 -OOl4-SA Enseco IO: 78850 
Matrix: TISSUE Sampled: 16 NOV 88 

11 JAN 89 
Received: 19 NOV 88 

Authori zed: 23 NOV 88 

Sample Amount: 9.5 G 

Parameter 

Furans 
Column Type: 08-225 
Analyzed: 25 JAN 89 

2,3,7,8-TCDF 
Total reOF 

13C-2,3,7,8-rCDF 
• 

ND=Not Detected 
NA=Not.Appllcable 

Prepared: 

Result 

NO. 
NO 

% Recovery 
121 

Units 

pg/g 
pg/g 

Reported by: Pat Buddru~ Approved by: Bl11 Luksemburg 
/tft/ 

The cover letter is an integral part of tnis report. 
Version 070187 

Detection· 
Limit 

0.23 
0.23 



----------------,--------'~Enseco 
2,3,7,8-TCOF and TOTAL TCOF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Client 10: 13 
Lab 10: 044527-0013-SA Enseco 10: 78849 
Matrix: TISSUE Sampled: 16 NOV 88 Received: 19 NOV 88 
Authorized: 23 NOV 88 Prepared: 11 JAN 89 

Sample Amount: 10.0 G 

Parameter 

Furans 
Column Type: DB-5 
Analyzed: 24 JAN 89 

2,3,7,B-TCDF 
Total TCDF 

13C-2.3,7,B-TCDF 

Result' 

NO 
NO 

% Recovery 
101 

Units 

pg/g 
pg/g 

NO=Not Detected 
NA=Not Applicable '" 

Reported by: Chuck PUdWil~~~ Approved by: Bill~UkSembUrg 
iii...,. 

, , 
The cover letter is an Integral part of this report, . 

Version 070187 

Detection 
Limit 

0.37 
0.37 



, 
------------~--------------':~,Enseco 
~'. 

2,3,7,B-TCDF and TOTAL TCDF 
( HIGH RESOLUTION 

Client Name: Georgia Pac1fic Corp. 
Client 10: 12 
lab 10: 044S27-001Z-SA Enseco ID: NA 
Matrix: SOLID Sampled: 16 NOV 88 

30 NOV 88 
Received: 19 NOV 88 

Authori zed: 23 NOV 88 

Sample Amount: 10.5 G 

Parameter 

Furans 
Column Type: 08-5 
Analyzed: 19 NOV 88 

2,3,7,8-TCOF 
Tota 1 reDF 

13C-2,3,7,8-TCDF 

NO=Not Detected 
NA=Not Applicable 

Prepared: 

Result 

ND 
NO 

% Recovery 
23 

Units 

pg/g 
pg/g 

.. Reported by: Pat Buddru~ Approved by: Bll1 Luksemburg 
. Iut/'" 

The cover letter is an integral part of this report. 
Version 070187 . 

Detection 
Limit 

0.76 
0.76 



( 

-, 
---------------------~·'sEnseco 

2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Cli ent ID: 11 

Enseco ID: 78847 Lab II>: . 044S27-0011-SA 
Matri x: SOLID Sampl ed: 16 NOV 88 

30 NOV 88 
Received: 19 NOV 88 

Authorized: 23 NOV 88 

Sample Amount: 10.0 G 

Parameter 

Furans 
Co 1 umn Type: DB-5 
Analyzed: 19 JAN 89 

2,3,7, 8-TCDF 
Total TCOF 

13C-2,3,7,8-TCDF 

Prepared: 

Result 

NO 
NO 

% Recovery 
41 

Units 

pg/g 
pg/g 

NO=Not Detected 
NA=Not Applicable 

~eported by: Pat SUddru-:\lj)t'v Approved by: 8ill ~~~mburg 
The cover letter 1s an integral part of this report. 

Version 070187 . 

Oetection 
Limit 

0.88 
0.88 



I 

( 

-----.---..:---------------)=:;"Ens".,..,o "!,:;I '-'-' 
2,3,7,8-TCOF and TOTAL TeOF 

HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Clf ent 10: . 10 

Enseco ID: 78846 Lab 10: 044527-0010-SA 
Matrix: TISSUE Sampled: 16 NOV 88 

11 JAN 89 
Received: 19 NOV 88 

Authorized: 23 NOV 88 

Sample Amount: 9.1 G 

Parameter 

Furans 
Column Type: OB-225 
Analyzed: 25 JAN 89 

2,3,7,8-TCOF 
Total TCDF 

13C-2,3,7,8-TCDF 

Prepared: 

Resul t 

NO 
NO 

% Recovery 
124 

Units 

pg/g 
pg/g 

ND=Not Detected 
NA=Not Applicable 

Reported by: Pat BUddru;w-.lL- Approved by: Bll1 Luksemburg 
~ 

The cover' letter is an integral part of this report. 
Version 070187 ' 

Detection 
Limit 

0.20 
0.20 



,r--
( 

( 

I. 

-------------'-----------~Enseco 
2,3,7,8-TCDF and TOTAL TCDF 

ell ent Name: 
Cllent ID: 
Lab 10: 

HIGH RESOLUTION 

Georgia Paclfic Corp. 
9 
044527-0009-SA 

Matrlx: TISSUE 
Enseeo 10: 78845 

Sampled: 16 NOV 88 
Prepared: 11 JAN 89 

Recelved: 19 NOV 88 
Authori zed: 23 NOV 88 

Sample Amount: 10.1 G 

Parameter 

Furans 
Column Type: 08-225 
Analyzed: 25 JAN 89 

2, 3 , 7 , 8-TeOF 
Total TeDF 

13C-2,3,7,8-TCOF 

Result 

NO 
NO 

% Recovery 
114 

Units 

pg/g 
P9/9· 

ND=Not Detected 
NA=Not Appllcable 

'Reported by: Pat BUddru~ Approved by: Bl11 Luksemburg 
/"!J£ 

The cover letter 15 an integral part of th'ls report. 
Verslon 070187 . 

Detection 
Limit 

0.23 
0.23 



-~----------------"':'----------"~Enseco 

(~ 

( 

( 

( 

Client Name: 
Cl i ent ID: 
lab 10: 

2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Georgia Pacific Corp. 
8 . 
044527:-0008-SA 

Matrix: SOLID 
Enseco ID: NA 

Sampled: 16 NOV 88 
Prepared: 28 DEC 88 

Received: 19 NOV 88 
Authorized: 23 NOV 88 

Sample Amount: 10.2 G 

Parameter 

Furans 
Column Type: D6-5 
Analyzed: 10 JAN 89 

2,3,7,8-TCDF 
Total reDF 

• 

13C-2,3,7,8-TCDF 

Result 

NO 
NO 

% Recovery 
12 

Units 

pg/g 
pg/g 

NO=Not Detected 
NA=Not Applicable 

Reported by: Mi ke F1l1genzJlfl\. Approved by: 8111 L3ksemburg 
. . ~~ 

The cover letter is an Integral part of thfsVreport. 
Version 070187 ' , 

Detection 
Limit 

5.2 
6.6 



--------------:-:-:-------- :~ .. Enseco 
2,3,7,8-TCOF and TOTAl TCqF 

r (, •. 

, 

( 

, 
HIGH RESOLUTION 

Client Name: Georgia Pacific Corp. 
Cli ent ID: 7 . 
Lab 10: 044SZ7-0007-SA Enseco IO: 78843 
Matrix: SOLID Sampled: 16 NOV 88 Received: 19 NOV 88 
Authorized: 23 NOV 88 Prepared: 11 JAN 89 

Sample Amount: 7.00 G 

Parameter 

Furans 
Column Type: DB-225 
Analyzed: 25 JAN 89 

2,3,7,8-TCDF 
Total TCDF 

13C-2,3,7,8-TCDF 
• 

NO=NotDetected 
NA=Not Applicable 

'Reported by: Pat Buddrus 

Resul t 

NO 
NO 

% Recovery 
123 

Units 

pg/g 
pg/g 

Approved by: Bill Luksemburg 

The cover letter is an'integral part of this report. 
Version 070187 

Detection 
Limit 

0.36 
0.36 



----------------------'::!:,Enseco 
2,3,7,8-TCDF and TOTAL TCDF 

C1 i ent Name: 
C1 i ent IO: 
Lab 10: 

HrGH RESOLUTION 

Georgia Pacific Corp. 
6 Duplfcate 
044S27-0006-DU Enseco IO: 79392 

Matrix: SOLID Sampled: 15 NOV 88 
30 NOV B8 

Received: 19 NOV 88 
Authori zed: 23 NOV 88 

Sample Amount: 10.0 G 

Parameter 

Furans 
Col umn Type: OB-5 
Analyzed: 19 JAN 89 

2,3,7,8-TCDF 
Total lCDF 

13C-Z,3,7,B-TCOF 

Prepared: 

Result 

NO 
NO 

% Recovery 
55 

Units 

pg/g 
pg/g 

NO"Not Detected 
NA=Not Applicable 

.eported by: Pat BUddruslu)1J,... Approved by: B111 Luksemburg 
Wir: 

The cover letter is an integral part of this report. 
Version 070187 

Detection 
Limit 

0.85 
0.85 



.----------------------------------------------~~Ern~o 
2,3,7,8-TCDF and TOTAL TCOF 

. ((~ HIGH RESOLUTION" 

( 
I 

( 

Client Name: Georgia Pacific Corp. 
Client ID: 6 
Lab 10: 044527-0006-SA Enseco 10: 78842 
Matrix: SOLID Sampled: 16 NOV 88 Received: 19 NOV 88 
Authorized: 23 NOV 88 Prepared: 30 NOV 88 

Sample Amount: 10.0 G 

Paramet.er 

Furans 
Column Type: 08-5 
Analyzed: 18 JAN 89 

2,3,7,8-TCOF 
Total rCDF 

13C-2,3,7,8-TCDF 

NO=Not Detected 
NA=Not Applicable 

Result 

NO 
NO 

% Recovery 
51 

Units 

pg/g 
pg/g 

~I~~ . 

Reported by: Pat Buddrus /1)J; Approved by: Bi 11 Juksemburg 
. 1Itt-The cover letter is an lnteg~al part of thfs~report. 

Version 070187 . 

Detection 
Limit 

0.59 
0.59 



( 

--------------------------------------------------------------/~~_-'-::"Qr,edJ 
2,3,7,8-TCOF and TOTAL TCOF 

HIGH RESOLUTION· 

ell ent Name: Georgia Pacific Corp. 
Client ID: 
Lab 10: 
Matrl x: 

S 
044527-000S-SA 
TISSUE 

Enseco 10: 78840 
Sampled: 16 NOV 88 

Prepa red: 11 JAN 89 
Received: 19 NOV 88 

Author! zed: 23 NOV 88 

Sample Amount: 7.30 G 

Parameter 

FuranS 
Column Type: OB-225 
Analyzed: 25 JAN 89 

2,3,7,8-TCDF 
Total lCDF 

13C-2,3,7,8-TCDF 

/lO=No t Detected 
NA=Not Applicable 

Result 

NO 
NO 

% Recovery 
105 

Units 

pg/g 
pg/g 

Reported by: Pat BUddru~~ Approved by: 8tll luksemburg 
. /.yt", 

The cover letter Is an fntegral part of this report~ 
Version 070187 . 

Detection 
Limit 

0.30 
0.30 



( 
\ 

---~------------------.:..' '~;Enseco 
2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Cl fen t Name: Georgi a PacHf c Corp. 
Client ID: 3 
Lab IO: 044S27-0003-SA 
Matri x: SOLID 
Autho rf zed: 23 NOV 88 

Sampl e Amount: 8.20 G 

Parameter 

Furans 
Co 1 umn Type: OB-225 
Ana lyzed: 25 JAN 89 

2,3,7.8-TeOF 
Total TCDF 

13C-2, 3, 7,8-TCDF 

NO=Not Detected 
NA=Not Applicable 

Enseco ID: 
Sampled: 

Prepared: 

78838 
16 NOV 88 
11 JAN 89 

Result 

NO 
NO 

% Recovery 
104 

Received: 19 NOV 88 

Units 

pg/g 
pg/g 

Detection 
Limit 

0.32 
0.32 

. ( ~eported by: Pat BUddrusl~~\.. Approved by: Bf ifll Luksemburg 
. M/" 

The cover letter is an integral part of th s report. 
Version 070187 . 



( 

( 

( 

__ -------------------;~I:'----o 
':;:;.·LJ~i 

Cli ent Name: 
Cli ent ID: 
lab 10: 

2,3,7,8-TCDF and TOTAL TCDF 

HIGH RESOLUTION 

Georgia Pacific Corp. 

Matrix: 

Method Blank 
044527-MB 
SOLID 

Enseco ID: NA 
Sampled: NA 

Prepared: 30 NOV 88 
Received: NA 

Authorized: NA 

Sample Amount: 10.0 G 

Parameter 

Furans 
Column Type: 08-5 
Ana lyzed: 18 JAN 89 

2,3,7,8-TCDF 
Total TCDF 

13C-2,3,7,8-TCDF 

NO=Not Detected 
NA=Not Appllcable 

Result 

NO 
NO 

% Recovery 
61 

Units 

pg/g 
pg/g 

Detection 
Limit 

0.18 
0.18 

'Reported by: Pat 8uddrusl~ Approved by: Bl11 Luksemburg ~ 

The cover letter is an' fntegral part of thiS report. 
Version 070187 . 

\ 



( 

-------------------';~,Enseco 
2.3.7.8-TCDF 

QUALITY CONTROL SUMMARY 

Client Name: Georgia Pacific Corp. 
Client ID: 1 Method Blank Native Spike 
Lab ID: 044S27-0001-MBNS Enseco ID: NA 
Matrix: SOLID Sampled: 15 NOV 88 Received: 19 NOV 88 
Authorized: 23 NOV 88 Prepared: 30 NOV 88 Analyzed: 19 JAN 89 

Sample Amount: 10.0 G 
Column Type: DB-5 

. Parameters 

Furans 

Tetra (2378) 

13C-2.3.7.8-TCOF 

ND=Not Detected 
NA=Not Applicable 

"\l~t 
~ported by: Pat" Buddrus ~ 

Total ng Total 
Found in ng 
Sample Spiked 

NO 1000 

% Recovery 
69 

Tota 1 ng 
Found In 
NS Sample 

1000 

Approved by:·Blll Luksemburg 
/".'0 

The cover letter is an integral part of this report. 
Version 070187 . 

:; 
Recovery 

100 



( 

( 

Georgia·Pacific Corporation Easlern Wood Protill(/S 
Manu/aduring Division 
P.O. Box 105603 
Atlanla, Georgia )0348 
Ttlephon. (404) 521 -4000 
Telttyp. (810) 7'1-1000 

BY WAY OF EXPLANATION 

SAMPLES NO.1, NO.2, NO. 4 AND 
NO. 20 WERE TAKEN AS A MATTER OF GENERAL 
INTEREST AND WERE OUTSIDE THE SCOPE 
OF THIS STUDY. THEREFORE THESE RESULTS 
ARE NOT INCLUDED IN THIS REPORT. 



Ealeeo 

((~$t~ 
Phon. 4-'2:.1 

CHAIN·OF·CUSTODY RECORD 

D".Sblp~ \\?1~~ eazrior Ut\~ ~J..\.sQN;Ce. 
~NO. 12:1Q q:3 97 qq7 coolorNo •. --"'e ..... IS"9'-L. ____ _ 

SHIP TO: 
Easeeo·Cal Lab 
2544 Jadustrlal Blvd. 
West Sacrameato, CA 95691 

. (916A 372·1393 
ATTENTION:.-JI L . .,u .. ''':S 

Relinquished by: (Signature) 

Relinquished from lab by: (Signature) 

• 
\ 

SEND RESULTS TO: 
eU.D' Norn.-::=",-,::~~ L.'-c7=~=.t=.:-----_ 
COmpanJ·_..l.Z:;~~""::~ ~~",-,s....at¥:':""---_ 
Add-,_~:;,:=; ....... .UIi...L.Jj~iL-::~~------

Pbon.' __ ~.s.a""'""'L.!!..L-...t..=~--------

PROJECTNO .. _",:,=:=~ __ P,O,NO. 

Received by: (Signalurl!) 

Received by: (Signature) 

(Signature) 

ANALYSIS REQUEST 

1\ /I 

I, 

" l, 

, I 

I, 

II 

Dato Time 

Dato Time 

Date 
If. /7-00 

Time, 

3 d 
Date Time 

Sample Condition 
Upon Receipt 

rAI4~ 
11 ~) 
/' 
\. 

/ 
( 

< 

( NOTE; UNUSED PORTIONS OF NON.AOUEOUS SAMPLES WILL BE RETURNED TO CLIENT 
ixpected 
Analytical Immediate 
T.A.T'I: Attention (200" ourch_1 _ RUSH (&D-100" ....d._I Standard -
r.1 T .• h Tn Number: . ((or lab use only) 



. -- -_.--------
Ealeeo Pap L or '2-. . --

CHAIN-OF-CUSTODY RECORD 

( w n ( . -·~.y;1~~~~3~IT= nile Shlppocl \\-\1- e,." 

I 
I 

.-hon. '2.: ~No: 1'1Qo 9211 qq1 
Uf'5 

SEND RESULTS TO: SHIP TO: 
Ennco-Cal Lab 
2544 Industrial Blvd. 
West Sacrameato, CA 95691 
(916) 371-1393 

~:;.:;m" ~.,~t~C:? 
Addr.a '?,o, 19..., JCI t 

ATTENTIOl'f: Se'll llllie,",6u3 Pbon •. _---'(M.~., ... j...,,)' .... #II.L,..,;f2~'-LI""-J .... bl-'l 5'«_/;) ___ _ 

PROJECT NAME 1,1/1... VA-Jt; "TZ:-!3F St/....Jy PROJECT NO.'--....v.;~/-a-~"'--_P.O. NO., __ _ 

Received by: (Signature) 

Received by: (Signature) 

") 
Relinq uished by: (Signature) c:::::......q~L"ecencd ~~Iab 't (Signature) 

1'- c.W i) . 
Relinquished from lab by: (Signature) ReceiveutOY. (Signa 

ANALYSIS REQUEST 

Date Time 

Date Time 

Date Tim~ 

1/- (1 Ftf f'~d 
Date Time 

. Sample ID Sample Date/Time 
Number . Description Sampled Analysis Requested 

t. :t;~:"1 
/l1!.s-/", 7(01...1".. ~~}r 7e4r= 

.) F/!¢" " .. , I' 
I 

3 G--.....s1 ,II / I~/"'t' I' I. I , 

~ 'So:l ,rl.tll.,.y- I' '1 .. 
S- ~ .!.~,..""~ I~!/ri" 

" 
n I , , So,'L '~;h-f'" I' II I, 

7 ~$ ';I!.;Zw ,. 1\ I I 

<1 $r:J.," "/t&ln I' Il " Cj bCi~l /1 ,!, "!~ 1\ I. II 

/0 Gi'LS~ , . " II 

Special Instructions/Comments: 

~7·"e aA :saylrs ~" ..z.<4/ 

( NOTE: UNUSED PORTIONS OF NON-AOUEOUS SAMPLES WILL BE RETURNED TQ CLIENT 
. xpeetecl 

Analytical Immediate 
T.A.T'I: _ Attention (2~ ourobarp) RUSH (10-100" lurdlarp) Standard 

Cal Lab ID Nllmber: (/or lab use only) 



.. -- '--_._._- .. __ . -. -.- - _ .... 

/ 
nseeo, Inc. - Cal Lab Analytical 
54r'''dustrial Bvd. 
e(. .cramento, Cal Hornia 95691 
9, . 372-1393 

r. Kent Mayer 
eorgia Pacific Corp. 
.0. Box 1618 
ugene, Oregon 97440 

503) 689-1221 

JII ... , "_ , 
CAllAB-044S27 

Date Received' 

Project ro, 
EPA Case, RMA Lot 

P.O. Number 

Del ivered By 

18 NOV 88 08:45 

GEPOROI little 
Valley TCDF Study 

Storage location F2 Rl 

Logged in by KGONYEA 

------------------------------------------------------._---------------------------------
o samples (12 solids, 4 liquid, & 4 tissues) were received under 
hain of custody in 80z. CGJ. (20). Delivered by Fed. Ex. 
_.---------------------------------------------------------------------------------------
Al 10 

'44S27-0001-SA 
'44S27-0001-MB 
-44S27-0002-SA 
'44S'"~ -0003-SA 
4~\ 0004-SA 
~ .. I-OOOS-SA 
44:>l7 -OOOS-MB 
44S27-0006-SA 
44S27-0007-SA 
44s27-0008-SA 
44sZ7-0009-SA 
44s27-0010-SA 
44s27-0011-SA 
44s27-0012-SA 
44527 -OOll-SA 
445Z7-0014-SA 
44sZ7-001S-SA 
44s27-0016-sA 
44s27-0016-MB 
44sZ7-0017-SA· 
44S27-0018-SA 
44S27-0019-SA 
44S27 -0020-SA 

Enseco'ID Client's label info 

78835 
78836 
78837 
78838 
78839 
78840 
78841 
78842 
78843 
78844 
78845 
78846 
78847 
78848 
78849 
78850 
78851 
78852 
78853 
78854 
78859 
78856 
78857 

1 
Method Bl ank 
2 
l 
4 
5 
Method Blank 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Method Blank 
19 
20 
17 
18 

Date/Time Samp. Containers 

15 NOV 88 

15 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 

. 16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
16 NOV 88 
17 NOV 88 
17 NOV 88 

17 NOV 88 
17 NOV 88 
17 NOV 88 
17 NOV 88 

80z. CGJ 

80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 

80z. CGJ 
80z. CGJ 

.. 80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 
80z. CGJ 

8oz~ CGJ 
80z. CGJ 
Boz. CGJ 
80z. CGJ 

Samples not destroyed in testing are retained a maximum 
, of thirty (30) days unless otherwise requested. 

lient Manager: Bill luksemburg 



----------------'--------!;~,Enseco 
I .. Sample Description 

~---

(( See the attached Sample Description Information. 

( 

( 

The samples were received under chaln-of-custody. 

II Analysfs Request 

The followfng analytical test was requested. 

Lab ID Analysis Description 
2,3,7,8-TCDF and Total TCDF 044527-0001 through 20 

, 

III Quality Control 

A. Project Specffic QC.As requested, QC matrix spikes were 
performed using your samples. Results are on the attached data 
sheets. 

B. Method Blank Results. A method blank is a laboratory-generated 
sample which assesses the degree to which laboratory operations 
and procedures cause false-positive analytical results for your 
samples. 

No target parameters were detected in the method blanks associated 
with your samples at the reporting limit levels noted on the data 
sheets in the Analytical Results section. 

IV' Analysts Results 

Test methods may include minor modifications of published EPA Methods such 
as reporting limits or parameter lists. Reporting limits are adjusted to 
reflect dilution of the sample, when appropriate. Solid and waste samples 
are reported on an "as received" basis; 1.e., no correction'is made for 
moisture content. All data is "blank corrected" by subtracting the level 
of contamination, if any, found in the laboratory method blank from the 
analytical result before it is reported. ' 

Results are on the attached data sheets. 

! 



( 

~Enseco 
January 30, 1989 
Lab ID: 044527 

Kent Mayer 
Georgia .Pacific Corporation 
P. O. Box 1618 
Eugene, OR 97440 

Dear Mr. Mayer: 

l,.aHlOnUll t\I1;.1lym:al LllbOr;.ltury 

Enclosed is the report for the twelve solid, four tissue, and four 
liquid. samples for your little Valley .TCDF Study which were received at 
Enseco-Cal Lab on 18 November 1988. 

The report consists of the following sections: 

I. Sample Description 
II Analysis Request 
III Quality Control Report 
IV Analysis Results 

Your samples "4" and "8" had lower than normal recoveries of the 
internal standards. These samples are being re-extracted and will.be 
reported as soon as the data are available. Also, the C14-C18 analysis 
which you requested on your samples will be reported when that analysis 
is complete. 

If you have any questions, please feel free to caJ.l. 

S1 ncere ly, 

~c:e ~-6 Wi lli am J u semburg . 
Principa Scientist 

gwm 

Enseeo Incorporated 
2'44 Industrial Boulevord 
\1(t." Sacromen'o, Californi. 95691 
9161372·1393 Fax: 9161372·10'9 


