





PORTLAND CEMENT ASSOCIATION

Suite 730, 1100 Fitteenth St., N.W., Washington, D.C. 20005, Telephone 202/293-4260

October 24, 1984

Mr. Donald Moos

Director, Department of Ecology
State of Washington

Mail Stop PVII

Olympia, Washington 98504

Re: Characteristics of Waste Cement Kiln Dust

Dear Mr. Moos:

Introduction

Cement companies in the State of Washington are developing individual
petitions to exempt their cement kiln dust from the state's Dangerous
Waste Regulations (Chapter 173-303 WAC). The purpose of this letter
is to provide general information on cement kiln dust (CKD) in support
of these petitions, including experiences at the federal level and in
other states.

The Portland Cement Association is the promotional, research, and gov-
ernmental affairs arm of the U. S. cement industry, representing about
75% of domestic production capacity. Accordingly, in this letter we

can speak from the perspective of the industry across the country.

Our discussion will touch on regulatory approaches used elsewhere, char-
acteristics of CKD both as a waste and as a useful product, and results
of some studies involving the substance.

Federal Regulation

Regulatory action at the federal level has consistently acknowledged
the Tow potential for any hazard associated with CKD, and the need to
avoid sweeping CKD into regulatory schemes designed for the truly
"problem" or dangerous wastes.

When the Environmental Protection Agency originally proposed its com-
prehensive rules on hazardous waste on December 18, 1978, it put CKD
in a particular category of "high-volume relatively low-risk waste"
(43 FR 58946, 58991-58992, 59015). By being declared such a "special
waste", CKD was exempted from most of the treatment, storage, and
disposal standards in the proposed regulations, pending the results
of further study.
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While EPA was developing its regulations, the U.S. Congress took even
stronger action to recognize the apparent non-hazardous character of

the dust as well as the need for more information. That action occur-
red during the reauthorization of the Resource Conservation and Recovery
Act (P.L. 94-580). In 1980, both houses of Congress approved an amendment
completely exempting CKD from the comprehensive hazardous waste regula~
tions, which were promulgated finally in May, 1980. The measure, origin-
ally sponsored in the House by Representative Tom Bevill (D-Alabama),

was signed by the President on October 21, 1980. The amendment stipu-
lated that within a three year period there should be an EPA study of
kiln dust and a report to Congress.

Bevill-Amendment - Study

Based on all available information, EPA evidently put CKD in a lower pri-
ority for study as compared with other wastes it was required to examine.
The Agency was given no additional money for the various studies mandated
by Congress, and elected, naturally, to concentrate its main energies on.
those wastes where it perceived the highest potential for health or envi-
ronmental risk. Also, it gave preference to wastes disposed of in higher
volumes than CKD.

Over the past several months EPA has been conducting an exhaustive survey
of information on kiln dust as a waste and as a recycled material. The
major work has been performed by a private contractor, SCS Engineers, of
Reston, Virginia.

As we understand it, the contractor has contacted the relevant control
officials in all 50 states as to experiences with CKD, and has visited

a number of states to confer with Tocal and EPA regional authorities.
While the results of the fact-gathering have been transmitted to EPA,

the writing of the final report has not been completed yet. Consequently,
the report will not be signed off on at EPA and available to interested
parties for another month or so.

Nevertheless, according to our information, the picture emerging from
the study is clear. The survey of all 50 states, as a general statement,
disclosed no indication that CKD is a problem to health or the environ-
ment.

There is one special situation, however, which had come to our attention,
which the survey found as well. A waste site in the State of Utah was for-
merly used by the Portland Cement Company of Utah to dispose of a number

of wastes, including CKD. That site has been nominated for the National
Priorities List, which means that there will be a systematic program super-
vised by the EPA to determine whether there is a release of contaminants

at the Tocation and, if so, what to do about it. The responsible cement
company also is analyzing the site.
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The current status is that the facts are equivocal and uncertain, but
will be ascertained in the near future. Since other materials were
disposed of at the site, it is presently unclear to what extent any
problem is traceable to CKD. Also, there are indications that the waste
characteristics are unique to that location. In any event, that site
stands as the only caveat in a finding of essentially no information

in the United States suggesting environmental harm from CKD.

Bureau of Mines Study

Another federal research effort of major significance is the study of
CKD performed by the Bureau of Mines, U.S. Department of Interior.
(Characterization of U.S. Cement Kiln Dust, Benjamin W. Haynes and

Gary W. Kramer, Bureau of Mines Information Circular 8885, 1982.)
Recognizing the relative scarcity of data and the considerable resource
potential for CKD, the Bureau of Mines on its own initiative undertook
in 1978 a study of waste CKD from across the United States. Its purpose
was to characterize the mineralogical and chemical composition, and de-
termine whether CKD has any hazardous waste potential.

Among other things, the Bureau of Mines performed EPA's extraction pro-
cedure toxicity test on 113 CKD samples from all regions of the nation.
A1l of the samples passed the EP test except one which slightly exceeded
the criterion for lead. That sample evidently represented a particular
situation at one site, reflecting perhaps an extraordinary lead presence
in the raw materials.

The Bureau of Mines drew the following conclusion from its investigation:

Cement kiln dust is a large-volume material and a potential
resource as a substitue for lime. Any environmental consid-
erations are minor, as the results of this extensive survey
show that U.S. CKD is not a hazardous waste as defined by
current regulations established under RCRA. (Characteriza-
tion of U.S. Cement Kiln Dust p. 19).

State Regulation

Cement companies have facilities in the great majority of states. Our
inquiries have disclosed no state other than Washington which has sought
to regulate CKD as hazardous or dangerous. And, as the petitions will
say, there are crucial gquestions as to whether the particular Washington
state requlation is realistic or sound public policy as regards CKD.
Dust from plants in Washington state has been tested extensively and has
passed all of the criteria under the Dangerous Waste Regulations, except
the fish biossay test. That test deals with the effect of pH levels on
Jjuvenile trout resulting from high concentrations of CKD (1000 ppm).
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Two points need to be made: first, the test results demonstrated an
absence of any inherent toxicity in the CKD, such as heavy metal levels
and the 1ike. Secondly, it may not be a reasonable measure of danger
since many common products, not thought of as hazardous, could not pass
the test as well. An example is agricultural lime. Further, the biossay
test does not replicate realistic conditions surrounding the actual dis-
posal of CKD, which would not be placed in a position to harm juvenile
trout.

Disposal Conditions

Obviously, reqgulations should be predicated on how the waste, in fact,
will be disposed of or beneficially reused, and the characteristics of
the substance under real-life circumstances. Normally, CKD at the dis-
posal location solidifies and hardens under exposure to the elements.

This process reduces the potential for the leaching of any trace sub-
stances to the environment. This sealing quality has been demonstrated
both by inspections of waste piles and by laboratory experiments.

Further, CKD has for years been used for a variety of commercial purposes
without an indication of problems to health or the environment. The dust
has been employed extensively for agricultural liming, fertilizer, soil
stabilization, soil cement, and filler in roofing shingles and asphalt
products, among other uses.

Indeed, recent meetings between DOE officials and the petitioners in

this matter have brought out that CKD in the State of Washington is being [:]
used for mined land reclamation and as a compacting medium at municipal

trash dumps. In addition, Targe quantities of CKD are being used as a

liming agent at the seed farms in the eastern part of the state, where

it is generally considered as superior to competitive substances.

Conclusion

Rational regulation, of course, means targeting on the exact problem, and
fashioning rules which guard against a specific and well-delineated risk.
Clearly, it is wasteful of both public and private resources to regulate
beyond the demonstrated need.

CKD should not be swept into a regulatory apparatus which does not bear

a reasonable relationship to actual disposal practices. Also, overreaching
requirements could preclude or 1limit a number of the reuses of CKD which
have beneficial consequences for the environment or are in the public
interest.
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Certainly there is a continuing obligation by disposers to be aware of

the exact constituents of their particular wastes, and to act accordingly.
CKD in the State of Washington has been studied intensively, and the facts
are reasonably clear. We believe that a compelling case has been made

to support the individual company exclusions and a broader class exclusion
for CKD as a category of waste.

Sincerely,

4. Ulue

A. Cleve Schneeberger
Vice President for Public Affairs

ACS/sk
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WAC 173-303-910(1) (b) (i1i)

STATEMENT OF PETITIONER'S INTEREST IN PROPOSED ACTION

INTRODUCTION
Manufacture of portland cement 1s accompanied by
generation of large gquantities of dust. Grinding and

conveying raw materials, heating them in a rotary kiln, and
grinding the resulting clinker are all dust-producing
operations and the dust escaping from these operations must
be collected to prevent air pollution. Dust collected in raw
material processing operations can be returned to the
process, and dust from clinker grinding can be sold as
cement. Since the manufacturer has economic incentive *to
collect and reuse these dusts, their dispoesal is seldom a

problem (Davis, 1975).

Dust generated in the rotary kiln is difficult to
collect because it 1is entrained in large volumes of hot
exhaust gases. Moreover, it often contains unacceptably nigh
concentrations of alkalies (sodium and potassium) which

make it unsuitable for return to the cement-making process



because of government specifications limiting the amount of
these alkalies in the final cement product. The EPA and the
U.S. Bureau of Mines initiated studies to assess the
problems associated with cement-kiln dust (CKD) disposal,
and to find and -evaluate possible solutions to these
problems with an emphasis on utilization of CKD, rather than
development and maintenance of expensive and wasteful

disposal systems (Davis, 1975).

The exhaust géses from portland cement kilns carry away
an average of 12 percent of the kiln feed. To reduce
particulate emissions, CKD is removed from the exhaust gases
by dust collectors. Since the CKD has a value approacning
$18. per ton, it is returned to the kiln whenever possible.
In the U.S., cement manufacturers produce 18 to 20 million
tons of fresh CKD annually. Of +tnis, 8 to 10 million tons are
recycled internally. The remainder is discarded. To date,
over 100 million tons have been deposited at various waste

sites in the U.S.

While the U.S. has the lowest rate of cement-kiln dust
utilization in the industrialiied world, interest 'is growing
in marketing opportunities for the product. Increasingly, the
public 1is becoming aware that, as a nation, we have a

responsibility to reclaim resources whenever nossible,



especially if doing so saves energy. Members of government
and industry are becoming aware of new applications for CKD
such as substitution for agricultural lime and for hydrated

lime in 1lime/flyash/aggregate road-base systems (Nicholson,

The markets for agricultural lime and potash fertilizer
materials are large enough to consume all of the cement-kiln
dust that is currently being discarded in the U.S. Moreover,
on the basis of numerous studies, the chemical composition of
kiln dust appears suitable for its application to acidic
soils and to soils that require additional potassiumn.
However, only small amounts of CKD are being used for this
purpose in the U.S. Other uses for CKD include 1lining and
daily cover sources for sanitary landfills, mine reclamation,
soil stabilization, neutralization of acidic wastes from coal
mines and metal plating operations, absorption of S0, from
stack gases, water treatment, glass making, and production of

light~weight aggregate (Davis, 1975}.

CKD has been generated at the Seattle Plant of Ideal
Basic Industries (Figufes 1 and 2) since operations commenced
in 1967. Because complete process recycling and/or nmarket
development of all CKD production has not been accomplished,

a considerable portion, of necessity, has become a waste



material. At the present time, 30 to 35 percent of all
generated CKD is wasted. Improvements in CKD plant recycling
engineering and increases in agricultural lime markets have
substantially reduced the quantities of dust put to waste,
from 87,394 tons in 1982 to 29,167 tons to date in 1984. Due
to the seasonal nature of the agricultural lime markeﬁ, the
largest consumer of Ideal's CKD, and the inherent variablity
of the cement market, which directly influences the amount of
cement and CKD produced, it 1is unlikely that Ideal will be
able to market all the CKD it produces through time. A

state-approved disposal site is, therefore, essential.

This document includes a description of the current CKD
disposal site at the Dale Strip Pit Reclamation Site near
Ravensdale, Washington, and presents evidence that it is the
most ecologically and economically viable disposal site
available to Ideal. 1In addition, the document presents
evidence in conformance with the results of the U.S. Bureau
of Mines study of CKD samples from 70 percent of the U.5.
cement industry (Appendix A-1) that, "any environmental
considerations are minor, as the results of this extensive
survey shows that U.S. cement-kiln dust is not a hazardous
waste as defined by current regulations established under

the Resource Conservation and Recovery Act".









In Tom Bevill's words, "the amendment is in no way
intended to limit EPA's appropiate attention to hazardous
waste disposal practices which have been shown to threaten
our communities and environment, but to clarify the intent of
Congress that the EPA not digresé from issues deserving
immediate attention. Detailed and comprehensive studies will
assure that the regulatory decisions made by EPA on the basis

of these studies are valid and in the public interest.

Conversation with Mr. Dexter Hinckley of the EPA'S
Office of Solid Waste on October 4, 1984, provided the
following update on the status of the EPA'S research into the
matter of cement-kiln dust disposal. The congressionally-
mandated study of CKD included investigation of other solid
wastes derived from the extraction, beneficiation and
processing of ores and minerals (including coal), including
phosphate rock and overburden from the mining of uranium ore,
all substances excluded from regulation under Subtitle C of
RCRA. This included drilling muds and brines associated with

oil-and gas-wells.

Because of limited funding, the EPA essentially took no
action on CKD characterization, but devoted most of their
research to the most hazardous of the excluded wastes,

phosphates and .oil and gas drilling muds and brines.



In regard to CKD, the EPA focused on the subcategories

of RCRA's Section 8002, which requires an inventory of
incidences of environmental contamination, and documented
cases in which damage to human health and the environment
have been proven. The only ‘incident studied to date involved
a disposal site in Utah where CKD was mixed with other,
chromium-bearing wastes; environmental water problexns
developed as a result of the chromium, which was not

attributable to the accompanying CKD.

A contract has been let with an independent contractor,
SES Engineering, Reston, Virginia, to complete this portion
of EPA'S study. The report is in the final preparatory phase
and will be reviewed by the EPA by the end of 1984. While
advénce information could not be released, Mr;‘ Hinckley
stated that very little evidence of environmental or health
problems had been found in association with disposal of CKD.
Results of the study will not reach Congress until 1935, at
the earliest, two years past the congressionally-mandated
deadline. Should EPA management deem it worthwhile, they may
follow through with a study of management practices, costs,

and beneficial uses of the mineral byproduct.



Washington State's Dangerous Waste Regulations
(Washington Administrative Code, Title 173, chapter 303) were
promulgated on March 12, 1982. The original regulations

included WAC 173-303-071, Excluded Categories of Waste, which

said:

Certain categories of waste have been excluded
because they generally are not hazardous, are
regulated under other state or federal programs, or
are recycled 1in ways which do not threaten public
health or the environment.

WAC 173-303-071(4), Temporary Exclusions, states:

The following wastes are excluded from the
requirements of Chapter 173-303 WAC, except for
WAC 173-303-050 (DOE <cleanup authority), until

January 1, 1984. WAC 173-303-071(4) (c) Cement-kiln
dust waste. The department will study data provided
by industry on each of the wastes listed 1in WAC
173-303-071(4) to assess the need for permanent
exclusions. Any waste that has not been
permanently excluded [by addition "to WAC
173-303-071(3) above] by January 1, 1984, shall
became subject to the requirements of chapter
173-303 WAC. )

Recognizing the need to provide the Washington State DOE
with sufficient information to adequately "assess the need
for permanent exclusions"” in a timely fashion,
representatives of Ideal Basic Industries 1initiated an
informational meeting with the DOE on March 29, 1983. April
4, 1983, correspondence from the DOE to Ideal in response to
the March meeting is included 1in  Appendix A-3. This
correspondence included information as to: 1) the various

methods by which 1Ideal could exclude their CKD as an
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individual generator, or as part of a class of generators; 2)
how to apply for a certificate of non-designation; 3) how to
develop a waste-sampling plan; and, 4) the type of tests

required to designate their CKD waste.

Ideal responded on May 3, 1983, by proposing a sampling
plan, a description of the cement-manufacturing process and
the dust-collection system, and a description of raw
materials. On May 27, 1983, the DOE approved Ideal's sanmpling
plan and on September 28, 1983{ samples of CKD were delivered
to an independent testing laboratory (Biomed Laboratories,
Seattle) for determination of the degree of hazard
demonstrated by the waste. Test results were reported over
the period from October 25 to November 16. 1983; results
demonstrated that Ideal's CKD is not dangerous as per WAC

173-303-090, Dangerous Waste Characteristics. It was;

however, captured as a dangerous waste under WAC 173-303-101,

Toxic Dangerous Wastes, subcategory (5) Designation From

Bioassy Data, via the Static Acute Fish Toxicity Test, a test

peculiar to Washington State. Based on information that these
results negated issuance of a Certificate of

Non—Designatidn by the DOE, Ideal submitted a Petition for

Exemption of Waste CKD from their Seattle, Washington, Cement

Manufacturing Plant (Appendix A-4).
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The DOE did not act on this petition in a time frame

that allowed its inclusion 1in the Washington State Amended

Dangerous Waste Regulations, effective May 17, 1984. As such,

CKD 1is absent from WAC 173-303, Section 071, Excluded

Categories of Waste. Repeated efforts to elicit guidance from

the DOE were unsuccessful until September 19, 1934, when the
agency responded to Ideal's petition with a "completeness
review”" (Appendix A-5). In therinterim, Ideal has submitted
a Notification of Dangerous Waste Activities, Form 2
(Appendix A-6). Submission of this form represents timely
compliance within the six-month interim period following

amendment of the May 17, 1984, Amended Dangerous Waste

Regulations.
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WAC 173-303-910(1) (b) (ii1)

DESCRIPTION OF PROPOSED ACTION

Ideal Basic Industries 1is requesting exemption of its

waste cement-kiln dust (CKD) from the amended Washington

State Dangerous Waste Regulations, WAC 173-303, effective May

17, 1984. The result of this exemption will be to
re-establish the exclusionary status provided by the EPA for
cement-kiln dust in 1980, as well as the exclusion provided

by the original Washington State Dangerous Waste Regulations

promulgated on March 10, 1982. It will also re~establisn CKD
as a solid waste wunder the regulatory jurisdiction of the
King County Public Health Department, whereupon Ideal's
Seattle Cement-Manufacturing Plant will be able to renew
transportation of their cement dust to the Industrial Mineral
Products (I.M.P.) Silica Sand Mine property near Ravensdale,
Washington, as. it has done for the last five years. At that
property, the cement-kiln dust will be placed in the Dale

Strip Pit for reclamation purposes.
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WAC 173-303-510(1) (b) (iv)

STATEMER ND_JUSTIFICATION

ROPOSED TION

WAC 173-303-910(1) (b) (1iv) (aa)

STATEMENT OF NEED

The cement 1industry has been a leader among extractive
and industrial process industries in improving environmental

quality. In the 10 years before passage of the Clean Air Act

Amendments of 1970, U.S. cement companies had invested more

that $210 million 1in <capital equipment for all pollution

control. They have invested an additional $450 to $5CC

the Environmental Protection Agency.

The economic cost of regulations governing water
quality, land wuse, and safety and health is affecting the
cement industry's ability to carry forward urgently-needed
energy conservation programs, plant modernization, and

capacity expansion. The cement industry's position 1s that
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the extent and character of government regulation - as
desirable as it may sometimes be - must be examined and
assessed in 1light of the impact on the economy, employment

levels, and the public good.

Ideal Basic Industries began producing cement at its
Seattle Plant on West Marginal Way in 1967. They immediately
began to produce a mineral by=-product, cement-kiln dust,
resulting from the use of a highly efficient electrostatic
precipitator for cleaning exhaust gases from kiln burning
operations. The first choice of any cement company 1s to
re-introduce this kiln dust to the production cycle because
it represents 10 to 20 percent of the raw materials used for
cement manufacture, and because as much as $18. per ton is

tied up in the substance during its production.

The concentration of potassium and sodium alkalies in
CKD is elevated above their concentration in finished cement.
This is because their volatility encourages their exhaust,
along with hot combustion gases, from the kiln. They are then
entrained on fine dust particles 1in the stack. Rigid
government specifications limit the amount of these alkalies
in finished cement because of their potential adverse
reaction with aggregates, and resultant weakening of concrete

structures. These specifications have become more severe than
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they possibly need to be. Their relaxation could do a great
deal to mitigate the problems posed by CKD disposal, because
more CKD could be introduced back into the production cycle
if alkali build-up were not of such concern. Because they are
very soluble, these alkalies can be leached out of CKD, and
the leached sludge can be re—introdﬁced to the production
cycle. The problem associated with leaching centers around

disposal of the alkaline leachate.

For several years, Ideal provided the fill resource for
a private, local excavation and trucking company that built
up Seattle parkland and tidelands surrounding the Iceal
Plant. This was performed through a contractual agreement
with Ideal whereby the trucking company provided dJdumping
sites, acquired all necessary permits, and strove to prevent
contamination of the Duwamish River or storm sewers. The
improved real estate was used for development of home sites
and industrial facilities along West Marginal Way and'the

South Park area.

When these projects were complete, however, Ideal
required another disposal site. From the start of production,
Ideal had promoted use of their CKD as a soil amendment, and
had shipped large quantities of the 1liming agent into

northwest Washington counties via established fertilizer
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dealers. The fertilizer market is, by its very nature, a
seasonal one. Several months out of the year, CKD cannot be
sold for this purpose because it must be applied before crops

are sown.

In 1979, with the endorsement of the King County Public
Health Department, Ideal started trucking its CKD to the
Industrial Mineral Products (I.M.P.) Silica Sand Mine
Reclamation Project near Ravensdale, Washington, a town 35
miles southeast of Seattle in the flanks of the Cascade
Range. The Health Department was concerned that Idéal’s CXD
be placed in an environment away from population centers, in
a repository that was designed to prevent alkaline leachate
from polluting waterways, and where monitoring could »e

performed routinely.

Examination of the enclosed Environmental Checklist
partaining to the Dale Strip Pit Reclamation Project
demonstrates that it represents an unusually clean landfill
with a natural monitoring system that is more effective than
any specially-designed monitoring system could have been.
Nothing in the records that have Dbeen maintained for five
years on this site and the surrounding terrain demonstrates
that the environment has Dbeen impacted a&as a result of

I.M.P.'s management practices.
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industrial wastes. Many wastes could be combined to render

one another harmless, e.g., CKD and pickling liquors.

The state has also failed to distinguish between
substances that are truly hazardous, and those that are not.
It is ludicrous that a waste substance should be labeled
dangerous when the same substance, without going through any
physical or chemical alternation of its properties, has becn
used without harm to public health in the treatment of public
water supplies and in the direct fertilization of food crops.
Application of a dangerous waste label to a substance whose
major market involves direct application to crop-producing
soils, will greatly impede its use for this purpose becausc

1
111G

of press-inspired public paranoia over these labels. T
state has done nothing to educate the public as to the
"Degree of Hazard" posed by substances captured by their
dangerous-waste regulations. This 1labeling, and the market
inhibition inherent in their wuse, is in direct contradiction
to the fundamental purpose of the Resource Conservation and

Recovery Act, which 1s to save the nation's resources,

especially when doing so saves energy.
Cement manufacture has been identified by the Departmant

of Commerce as one of the six most energy-intensive

industries, as ranked by the energy required to produce a ton
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of product. Energy consumption represents nearly one-third
of the manufacturing cost of cement. The cement industry uses
all major forms of energy: coal, o0il, natural gas and
electric power. In addition to measures for conserving oil
and natural gas by greater reliance on coal, the cement
industry has made significant progress 1in overall energy
conservation. In the period 1972 to 1982, energy consumption
per ton of production was reduced from 6.7 million BTU to 5.4
million BTU, a 20 percent increase 1in energy efficiency.

.Encouragement of CKD- recycling could only contribute 1in a

positive way to increased energy savings.

Ideal Basic Industies cannot continue to compete in the
cement-manufacturing industry with CKD disposal fees of 5104.
per ton, twice the amount per ton they receive for their
finished cement. This 1is the amount assessed by Chemical
Security Systems, Arlington, Oregon, for trucking to, and
tipping fees at the only state-sanctioned dangerous-waste
disposal site. This amount 1is especially difficult to accept
when it 1s generally understood that the Arlington disposal
site will wuse Ideal's CKD material to stabilize acidic
wastes from other industries who are also charged for

acceptance of their wastes.
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The economic impact of refusal of  this exemption
petition is discussed fully in the Justification Section of
this document. Suffice it to say ere that, 1f Ideal 1is
forced to haul their CKD to Arlington, Oregon, while

operating at full capacity, the cost to them would Dby $3.6

million per year.

Obviously, Ideal Basic Industries needs a relaxation of
the regulations that have been applied to their waste since
January 1, 1984, so that their CKD can be restored to the
solid-waste «classification that would allow its continued
monitoring-management by the local public health authority.
To refuse the exemption‘ from regulation of a substance
considered safe by even the U. S. Environmental Protection
Agency, és well as by every other public and private agency
nationwide that has studied 1its properties, would be
punitive. It would be especially punitive for a corporation
recognized in the WDOE records for its responsibility in
dealing with environmental concerns and its good managment
practices. It would also draw Washington State's attention
and pollution-abatement resources away from those substances

of real hazard.

The mechanism for exempting Ideal's CKD is in place in

the existing Dangerous Waste Regulations, WAC 173-303, in the
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provisions that allow for exemption of substances that are
captured, Dbut that can be ©vproven to otherwise not posc a
hazard to the environment or public health. The state needs
to make a decision based on the degree of rcal, practical,
demonstrated hazard, hbased on the method by which a
"dangerous waste" substance is managed. Examination of the
following document establishes, without question, that no
better disposal site is available to Ideal than the existing

Dale Reclamation Site at Ravensdale.
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WAC 173-303-910(1) (b) (iv) (bb)

JUSTIFICATION FOR PROPOSED ACTION

There are many reasons for which Ideal Basic Industries
feels justified in requesting exemption of their cement-kiln
dust from Washington's Dangerous Waste Regulations, but only

the five major reasons are discussed in this document. These

justifications are:

1. The commonness of cement and concrete 1in the
environment -~ throughout the history of human civilization,
including its extensive use in bodies of water containing

aquatic life.

2. The widespread uses for cement-kiln dust in a variety

of industries and environments. This section documents
Ideal's progress in cutting back the production of their CKD

and in establishing markets for the CKD they will inevitably
produce if they continue to make cement clinker. With all the
documented use of CKD in situations where it 1is utilized to
stabilize other wastes, and where it <comes into direct
contact with public water supplies and food-crop soils, it

is difficult to see how the substance can be considered
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hazardous to human health or the environment. Evidence

supports Ideal's claim that CKD is a low=-risk substance.

3. The inapplicability of the Static Acute Fish Bioassay
for characterization of this substance, when it can be proven
that the only property of CKD that kills fish is 1its
alkalinity. When CKD test solutions are pH-controlled, fish
do not die, demonstrating that the components of CKD are not,
of themselves, toxic to aquatic life. This pH-related fish
mortality is documented by duplicate bioassay tests using
distilled water that was artificially elevated to the pH at
which the CKD solution killed fish. This points out the
necessity of testing wastes in the environment in which they
actually exist. Additionally, this section points out that
the only property by which CXD is captured, its high pH,
diminishes through time, such that it ultimately poses no

hazard, even to aquatic life.

4. The suitability of the existing disposal site for
Ideal's CKD at Ravensdale, Washington. Evidence is developed
that demonstrates this 1s the most viable geohydrologic
repository for CKD, and other low-risk industrial wastes,
within economically feasible trucking distances of Seattle.

The suitability of the site was borne out by a 1972 METRO
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study of its potential use as a repository for Seattle's

sewage sludge.

5. The punitive economic impact to Ideal's Seattle Plant
p

3,

and its suppliers, as well as to the employment and tax base
of King County and Washington State, should this exemption

petition be denied.
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WAC 173-303-910(1) (b){iv) (bb.1)

COMMONNESS OF CEMENT AND CONCRETE IN THE ENVIRONMEHNT

Cementitious substances have been used by man since the
earliest «civilizations. The Egyptians used impure gypsunm
plaster as mortar in pyramid construction. Slaked 1lime was
used by the Greeks, and the Romans probably learned its
utility from them. Both civilizations made a pozzolanic
mortar by mixing finely-ground volcanic ash with lime, sand

and water. Pozzolana hardens by reacting chemically with the

free lime in cement.

Pozzolan is defined as an artificial, or natural, fine
silicious and aluminous compound which will form cementitious
compounds upon combination with water and calcium hydroxide
(slaked lime). During hydration of portland cenment, calcium
nydroxide 1is produced. It <does not add any cementitious
properties to the concrete and is readily leached, resulting
in porous, permeable concrete. 'By addition of a pozzolanic
substance to cement, excess lime will enter into the cheaical

reaction, after the portland cement reaction is complete, to
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add more strength and impermeability to concrete. Pozzolan
such as utility flyash 1is commonly added to concrete,
especially in large concrete construction projects, but this
is a fairly new process. Leaching of lime from concrete is,
therefore, very common. Obviously, if concern for CKD results
from the action of its lime content, concern would have to be
expressed over the, environmental impact of the lime that
leaches in untold quantities from every concrete structure
that -has Dbeen built, in every conceivable environment,

including bodies of water that support aquatic life.

Cement is used in nearly every type of construction. In

’

the U.S., the annual tonnage of concrete made with portland

cement greatly exceeds the combined tonnage of all cther
construction materials. Concrete is used in residential, farm
and public building construction, in pavement, dams, bridgyes,
silos, piping, tanks, reservoirs, revetments, swimming pools,
ornamentation, and so on. Washington State's Grand Couleec Dam

is the largest concrete structure on Earth.

Throughout the world, concrete structures are the most

common because they are cheaper to build, more durable, and

3,

can be constructed from locally-available raw materials.

®

Concrete structures occur in every cenvironment.
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The annual production of portland cement in the U.S. is
between 75 and 80 million tons. The domestic industry
consists of 42 companies operating 133 clinker-producing
plants in 38 states. Portland cement 1is a chemical
combination of calcium (usually in the form of limestone),
silica, alumina, 4iron ore, and small amounts of other

materials. Most construction cements are hydraulic cement;

0

i.e., ones that are not only mixed with water but will set
and harden under water. They are composed of the commoner
oxides of the Earth's crust and depend for their hydraulic

property on chemical compounds of lime that react with water.

Figure 3 1s a chemical analysis of Ideal's cement-kiln
dust. Figure 4 is a chemical analysis of the I.H.P._silica
sand, one of the major components of Ideal's portalnd cement.
CKD represents 10 to 20 percent of the raw material used in
cement manufacture. Examination of Figure §, the common
chemical elements of the Earth's crust, demonstrates that the
oxides thét compose Ideal's CKD arevthe most common compounds
in nature. They are the common components of every major

rock-type and nothing about their occurrence in CKD 1is

unusual in any way, either in composition or in quantity.

Limestone, from which portland cement 1is largely

derived, occurs 1in most parts of the world. It represents 20
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ACCELERATION DUE TO GRAVITY AND LENGTH
OF THE SECONDS PENDULUM

Fonm 8ga Lrver AT Various Larrropms
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(Continued)
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20 983.217 32.2577 99.6207 39.2207 cl 314 Sm 8.5 Se 0.09
Rb 310 Gd 6.4 A 0.04
F 300 Be -] Pd 0.01
Frex A1r CORRECTION FOR ALTrTUDA 8r 300 Pr 5.5 Pt gg:
~0.0003086 cm/seg./m for altitude in meters. Ba 230 ™ H A 0.003
—0.000003086 {t./sec.d/ft. for altitude in feet. Cr 200 He 4.5 Te 0.003?
v 150 Dy 4.5 Rb O.W}
Altitude Correction Altitude Correction Za 132 v 4 }h 3%1
meters ein/sec,? feet ft./sec.? g:: gg %’b g 7 0’. 0.001?
w 69 Er 2.5 Ru 0.001?
200 ~0.0817 200 ~0.000617 Li 83 Ta 2.1
300 .09268 300 . 0009206
% }252; ggg g{g}; CHEMICAL COMPOSITION OF ROCKS
600 ‘1852 800 001852 Reorinted from '‘Sedimentary Rocks' (1948) with the permission of P d
700 .2160 700 002160 Pettijohn, author, and Harper Brothers, publishers.
800 .24069 800 . 002469 A
900 .2777 800 .002777 Element | ‘iineons | Average | Average | Average | Averag
‘rnck shale dst li
Tioy B i | ey | ok | om
i . . . . .
DATA IN REGARD TO THE EARTH Ahd. 15.34 15.40 17 o‘gl 1g2¥
Equatorial radius, 6,378,390 meters, :3,963.34 miles, g’z’g’ ggg ;2: (l)gg 0. 2.08
Polar radius, 6,356,910 meters, 3,949.99 miles. . MgO 3"9 2'4‘ 1.18 7.89 2.68
Radius of sphere having same volume, 6,371,220 meters, 3,958.89 miles. C“o 5'08 3'” 5'50 42'57 5.0
Quadrant of the equator, 10,019,150 meters, 6,225.60 miles. Na:O 3 8¢ 1.30 0.45 0.05 1.18
Quadrant of the meridian, 10,002,290 meters, 6,215.12 miles. K:0 3.13 3.24 1.31 0.33 2.5
1° latitude at the equator = ti9.41 miles H'O 1.15 5.00 1.83 0.77 3.3
1° latitude at the pole = 68.70 miles. P‘O 0.30 0.17 0.08 0.04 0.13
Mecan density of the earth, 5,522 g/em?, 344.7 1b. /ft.3 C’O o 0.10 2°83 503 41.54 5.58
Mass of the carth, 5,983 X 102 kg, 6.595 X 102 tons. BO' : 0.64 0.07 0.08 0.54
Mean surface density of the continents, 2.67 g/em?, 166.7 1h./f1.2 . BA(.) 0.08 0.05 0.05 *
Mean lincar veloeity of the earth in its orbit, 20.77 km/sce., 18.50 nii. /see. c . o‘m : _ﬂ‘-
Mean lincar velocity of rotation of the surface at the equator, 0,463 ki, see., o8
0.289 mi. /sce. 99 56 100.00 100.00 99.84 9.
IDEA. &omo-
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ecALE: ARPWOYED Y: omawn ev
e FIGURE 5 o
COMMON ELEMENTS IN THE EARTH'S
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percent of all sedimentary rocks. In many states it 1is the
common bedrock and natural waters 1in these states are
influenced by this carbonate environment, as evidenced by
elevated pH and calcium-induced water hardness. Acuatic life
thrives in limestone terrains where water pH is often in the

high 8's and low 9's.
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of CKD ar= still 1in place. Strong political input will he

~

necessary to gain acceptance of CKD as a rerlacement for

[te}

othler substances, such as lime, in traditional arplications,
and for its use in conpletely new, untried areas.

Once considered an unserviceable by-nroduct of the

canent-manufacturing process, CXD 1s now gaining recognition
as a viable mineral resource whose use can reduce enerjyy
consumption and lower operating costs for the cexent
companies. These savings wiil be passed on tc the consumer.

0]
[65]
{2
O
in

Ideal's Seattle Plant spends $12. ner ton to disn
its CKD,; in addition to the $1%. ver ton it costs to =roduce

it. Sales, therefore, result in a turnaround of 530. ~ar fon.

77ith current sugply, a reasonable marketing effor+, znd

sales incentive, Ideal 1is making progress in aztablishing:
marxets for all the CX they produce. Appendinx 2-1 iz a
marketing program solicitaticn from N-Viro Energy  Systen o

Ideal 2asic Industries. N-Viro is the larces: ar-astir -

company in the U.3. devoted to develconing uses for 7D, Thas-
CXD specialists hold natents on processes thay have Javalop a-
to utilize CXD in road=-base systanms.

One of the most difficult aspeéts 0f ths
State Dangerous Yaste Regulations for %he Tenerator oI A
low-rislt waste to comprahend, iz designaticn of a suliztarcs

not sunject to regulation as a product. This 1is certzinl
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true for Ideal's cement-kiln dust, which like cenent dust
from all -U.S. sources, has Dbeen used 1in a wide variety of
product applications, most especially as a food-crop 501l
amendnent. The annual production of portland cemant in the
U.S. is between 75 and 30 million tons. There are pressantly

2 E - 3 - - 1 o 3 - £ Y R LI SRS PN
133 onsrating cement plants in 38 states (Tigure b .. AL CThlc

time, it is estimated that 18-to=-20 willion tons of CID are
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sroduced annually. Previcus estimates indicat:

}__J
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[
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million tons par vear of CXD are recycled or uti
wavy; resulting in approximately 3-to-12 million tons per vear
~of CXD put tc waste; In addition to freshly-zroduced
dust, there are many large stockpiles of tiln Just
throughout the country. Accumulations in these stockpiles
have been estimate d to be well 1in =:icess of 100 nillicn teons
(Collins and Erery, 1983). Tha longer they sit, the 1=2s53

value these stockpiles have hecause the aging or weathesrins

p . fond - - -
srocess results 1in contamination and inminished reactivicy
£~ 1 3 4+ N R =N = R -
further Jdecreasing the potentizl for recycling than. IZ thog
* - e ~r =) - 1 T - o o Lty 3 DI RPRC-R I IR ~ - -~ e~
have heen rinzed it other wastes, thelr uvsafulnsss 1o alzo
1iinished: hovevaer lor= - ~ln = PR
L1 LN13aed; novJevel, =Y LGz ACitoaa 10 1Ll
o~ + ~ 1 -~ -~ o~ 4 mT ~
agriculture are possible. Once agailn, pressures apnrlisd by

aste regulations may make recovery =zccnemically
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course, is to recycle the %kiln dust back into the production
cycle, whenever alkali levels permit, because the amount of
cust generated represents from 10-to-20 percent of the raw

material used 1in cement wanufacture. Th2 saving in 2nerzy

@]
[4¢]

alone from recycling CKXD is immense.

A racent Bureau of Mines report (18%82), Characterizaticn

of U.S. Cement-Kiln Dust, concludes that "CXD is a larce-

volume material and potential resource as a substitute Zor
lime. Any environmental considerations ars minor, as. tie
results of this extensive survey show that U.S. CKD is not z

1

hazardous vaste as defined by currant regulations
established under RCRA."

The original purpose of the Resource Conservation and
Recovery Act (RCRA) , from which ﬁaste'reghlations Lerive, iz

exactly what its title states, the use of vaste nmaterials

whenever reasonable, especially w

energy. The act mandates such use in federal projrams, and in
narticular, hicghway programs. The EPAN was directad DLy
Congreass to aevelon guidelines to ancouraga razta

utilization. Today, however, ZPA is clearly in ncn-comzliancs
with RCRA by its failure to act on the RCRA waste-utilization

culdelines.

P

o 1~ < - R - -~ A 13 am N
Regulatory agencies at the state level should Tect

their focus to ancoursa

and developasent of markets that will put mineral by-procucts
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such as CKD directly bhack into the industrial resourcs
mainstream, with resultant conservation of exhaustable
natural resources and fossil fuels. 7With this spiri o
conservation and recovery, state and industry can scel their
resources to eliminate generation of costly, zcllution-
forming wastes. Th=2 entire purpose of this Exemption Pestition

is to demonstrate that Ideal's CXD is a low-risk waszte =2nd

that marke development is Ideal's principal aim in dealing
with theilr by-products, as evidenced Dby the stszadily-

decreasing tonnages they transport to the Dale Stris Pi
Reclamation Site. The following letters from Ideal's Szattle
Plant and the information presented in Table 20 and Tigur= 64
in Section VIAC  173-303-91C({3) (c) (vi), <document Idezl's
progresé in reducing the amount of CXD put to waste, as well
as their incentives for, and prbgress in, develonping
markets for all CKD they produce.

Every effort should Dbe made at the state leval to

ecognize and encourage Ideal's effort throuch relamation of

PR, Y mla - - 1 b L PR 1
ragulations. These recgulaticons should, instead, s2
T4 - ~4. - 1 ~ s L J, : |
diractly at vjaste substances of rezl hazard  tc the

1

environment and public health, not those yastes that are so
innocuous they can be used as food crop-fertilizers.

A ccmprahensive review of the dJdiswosal and utilication
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by Davis and Hooks {1874
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. : ideal Basic Industries
- Cement Division

Seattle Plant

5400 West Marginal Way S.W.
Seattle, Washington 98106
206 937 8025

IDEAL

October 4, 1984

Glennda McLucas
Consulting Geologist
P,O. Box 5352

Lacey, WA 98503

Re: Waste Recycling
Glennda:

Over the years several methods of recycling our waste dust have
been developed.

We always have had the capabilities to insufflate our dust, This
is nothing more than blowing the collected waste dust back into
the front of the kiln to be reburned into clinker. This method
of recycling is advantageous in that we can build up coating and
control the burning zone temperatures. We generally insufflate 4
to 9 tons per hour,.

Another method used in the early days and up to about 1974 was a
method called "classification". Using this method, dust was
mixed with water (called "pugging") and added to a large settling
basin. A coagulating agent such as "Separan" was added. This
caused the dust particles to coagulate and sink to the bottom.

Rakes moved the dust out to a pump that transferred the wet "dust
slurry"” to the kiln.

The clear water left was neutralized with acid and then
overflowed to the Metro sewer., This method is no longer used and
all equipment has been removed.

The newest method we are using is called "briquetting". The
collected dust is fed to a roll press at the rate of 10-15 tons
per hour. The rolls are hydraulically operated and, under 2000
pounds pressure, press or "briquette" the dust into pieces about
2" to 3" long and cigar shaped. These pieces drop from the rolls
into a screw which takes them up an elevator over a shaker screen
and into the kiln.
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Waste Recycling

This piece -of equipment- is- the only one of its kind being used. .in
our industry, and extensive testing and rebuilding was necessary
for us to be where we are today.

We are investigating other ways to utilize the dust in areas
outside of our plant.

These include its use as a fertilizer, a soil stabilizer and soil
conditioner. We are in contact with U.C. Berkeley where a
program is under way for finding other uses for our dust. Other
people have shown interest as a stabilizer for waste dumps of wet
sludges.

These methods of dust utilization are exciting and show promise,
but we feel the key is to recycle all waste dust at the plant and
drastically reduce the production of dust in the first place.

We are currently undergoing test runs at various inputs to see
just where our optimum production point is for zero or near zero
dust generation.

Sincere}y,

L. Dgiby %
LD:dp = -
cc: R, Wallis

R. Bergman
E. Owens
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Appendix 3-2. The range of potential and actual markets for

cament-%iln dust includes:

1} Acricultural Uses.

2) Landfill, Mine Reclamation and Soi1‘Stabi1ization.
3) Waste Stabilization.

4) Highway Construction.

5) Filler Materials.

5) Ceramics Manufacture.

In Washington State, CKD has been used principally

&)
97}
o

’
)

[

soil liming agent and as a mine backfill for compliance

ashington's surface-mining reclamation laws. CXD has alsc

heen used as an  acid-waste stabilizer by Chemical Security
Systems at their Arlington, Oregon, Hazardous Yaste Digposal

3,

Facility. In addition, it 2as heen considsred for use DY th2

T, - - m 4. -4 E PR I . L
astevatar Treaatment Plant asz a subkstituts

i
{
§
{

asphaltic ceoncrete. as a liner and <cailly cover scurce Ior
: ; p:

2L e~ ~~d - 163 - ~a - Lamm 13 mm e !

Xing County sanitary landfills., and as a neutralizatlion,
T 1 3 3 -~ vy 9 ’ 3 i e L o~ ez FE —m e

stabilization agent for pickling liguorsz ™y tiic mztal

finishing/plating companies. Xaiser Aluminum in Szohanz has

2 1 1 P - - - -y e -
used small guantities as a baghouse »re-coatlny agant to tisz
- C - - =} - o 3 < a9 ~, = RN
un.sulfates and nitrates generated Dy thelr process, than

1

exhausted through the baghouse systenm.
2 2 £
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Because agricultural and mine reclamation uses havs
consumed most of Ideal's CKD markets in the last five Years,

those uses will be discussad first, £followed Yy short

summaries of notential uses. Publications Gescribing
potential wuses for CKD in Washincton are attached as

9%}

spendices to this section,

L
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WAC 173-303-910(1) (b} (iv) (bbh.2)

In thé past five years, Ideal's Seattle Plant aas
generated 894,199 tons of CXD, £ which 499,555 tons (55.3
vercent of production) have been sold, predominantly as 2

liming agent; 247,663 tons (27.5 percent of production; hava

j\]

been transported to the I.M.P. Silica Sand Mine as
reclamation backfill. In 1981, the  tonnages sold as a liming
agent were 27.5 percent of the amount transported to
Ravensdale; by 1983, the amount ‘gold was 72.7 péréent of the
N
amount hauled; and by 1984, the amount sold was 224 percent
of the amount hauled to the mine. These figuras s
Ideal's aim is to market their kiln dust, not to waste it.
Ideal's CXD has been formally ragistered as a fertilizerx
and agricultural lime (Cottrell lime) in Washingeon State. The
Wahington State Certificates of Registration and Product Data
Sheets for Ideal's s0il amendnment
Lppencdix B-3. This linme agistration <guarantees a calciun

carbonate equivalent not 1less than 80 percent. Calciun-

carbonate equivalent means the sum of the calciun and
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magnesium oxide content of a substance used as a liming
material, when both are expressed as their equivalent in

calciun carbonata; it is expressed as a percentage, with pure

limestone at 100 percent. Iceal pays the Washington Stats

to guarantese thelr analysis.

Liming refers to the addition to the soil of any pro
consisting of ~calcium or calcium and magnesium carbonates,
oxides, or hydrdxides, in sufficignt quéntitv to neutralize
soil acidity, such as burned lime, hydrated 1lime, ¢ground or
pulverized limestone, limestone.screenings, and aglime., T
most commonly-used product is pulverized limestons (Shideler,
1971) . Liﬁing agents are used to:

1) Supply calcium, or calcium and magnesium, toc grovin

2} MNeutralize soil acidity and create the Zest conditicn

fcr availability of minor elements.

3) Increase the activity of nitrogen and »hosphorus for
»lant grosrth.
4Y Counteract acid-forninc scurces of nitrooen, such 2s
= - 7

ammonia in fertilizers.
5) Reduce the uptake of strontium 90.

Provide calcium, which is of vital importancs Zfor the

(@)

o i 1 .ot 2
mals, much of -ihic

[

h2alth of hunans and other

AL

e
FE

through products of the soil.
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7) Bring soil pH to the range of 5.5 to 7, where alnost

all crops and plants have greatest yields.

Ideal's agricultural liming agent has been marketad
since 1968 through Wolfkill Feed and Fertilizer Company in

Mt. - Vernon, Lynden and Monroe, and through Morthern Lime
Company, Burliagteon, Washington. The following letter frox

the owner of Northern Lime Company outlines the history;

current o»nerations and forecasts of future mark

Ideal's CXD in western Washington's agricultural- nariets.
mier 2 7 3 9 1‘1 1 lha ecuinn ad = 1 1 atﬂ' n f\g't". ~ 7
figures and 8 show the equipment and application neticc

used by Northern Lime to spread Ideal's CXD on Skacit Count
cropland.

Use of CXD in western Washington has greatar potential

than 1in the dryer, eastern ccunties (with some notable
exceptions) because the heavy rainfall on the west zida has

leached out many of the elemental nutrients available in CXD;

and has created more acidic soil conditions. Tashincton State's

cronland lime application need' is 252,500 tons per Lesr.
Decords of  the Mational Limestone Institute (Ippendinn 3-43

for 1577 and 1978, show that 22,253 and 70,733 tons of li.l:
lied, respectively. From this 1iaformaticn, it 1is
obvious that Washington agriculture could absor> three tines

o] /

ratio of 2:1 (C¥XD/aglime}, 525,000 tons of CKD could be u

9]
Lo
(]
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1718 PEASE ROAD, BURLINGTON, WA 98233

Sept 26, 1984

Glenda B. McLucas

Industrial Mineral Products, Inc.
PO Box 95

Ravensdale, WA 98051

Dear Glenda;

In response to your request, the following information is a
brief description of our involvement with agricultural kiln dust
(AKD) , produced at the Ideal cement plant in Seattle.

We began hauling AKD in 1974 providing transportation for
Wolfkill Feed & Fertilizer in Mt. Vernon and later in Lynden and
Monroe. Our family has been actively involved in agriculture
and dairy operations since the Skagit Valley area was settled
and because we specialize in bulk pneumatic tanker operations,
Tt was a natural extension for us to become involved with the
application of the material as well as the transportation.

In 1982 we saw three problem areas that we felt needed to be
addressed, if AKD was to continue as a major source of
agricultural lime. These areas were; 1) Service, 2) Application,
and 3) Supply. -

To solve the first two areas, service and application, we
purchased a 4-wheeled, high flotation, fertilizer and lime
spreader, and modified it to our spec1f1cat10ns And in early
1983, we entered into a sales agreement with Agri~Chem, Inc. of
Burlington and began operations as Northern Lime Co.

With our success in the spring of 83, we decided to then
address the remaining problem of supply. Ideal Cement produces
approximately 50,000 tons of kiln dust annually However, only a
small portion of that material is available in the spring and
fall when there is a market demand for agricultural lime. 1In the
past, we have not been able to obtain enough kiln dust during the
application season. Therefore, we built a flat storage
warehouse and bulk load out facility, capable of storing and
handling 5,000 tons of AKD. We then purchased another,
identical, spreader. Utilizing the storage facility, AKD
received directly from Ideal, and the two spreaders, we
experienced a 100% growth from 1983 to 1984. :

Burlington: 424-1230
Toll Free: 1-800-742-1230

2 2°




Page 2
Sept 26, 1984

Since we began operations, Northern Lime Co. has shown
excellent growth and the potential exists for further growth and
expansion. 1In 1983 we applied 5,043 tons of AKD and in 1984, we
have currently applied 16,693 tons and we anticipate the total
to exceed 12,000 tons.

As you can see, we have invested heavily and are fully
. committed to expanding the market and application of
agricultural kiln dust. In the future we would like to move
into other geographical areas where we could put our equipment
and specialized talents to best use, especially during the slack
months of winter.

Brian yéGngquist

cc:Ron Wallace
Ed Owens
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annually. This amount exceeds the annual production of Hoth
CKXD generators in Washington.

CX is an excellent scil conditioner, cocntalning nany
essential nutrients. It has Deen usad in agriculturs sincs
the turn of this century, the world .over. Decause it 1i=
significantly finer and »rovides quicker reactivity, ki

dust can replace aglime in some instances, z2t & common rat=

of two tons CKD for one ton of aglime. CX iz narticularly

valuable in sandy soils where traditional liming materials
can leach out in a short period of time. Xiln Just I is
usuzlly 11 to 12, while limastone 2 is usually & te 15. U5

+-75icall contains 50 vnercent calciunm carbeonate, 2 neroaznt
- A e A ’ .

reactive calcined calcium,; and 25 percent silica, zluninz;

3 5 - - 1 = P = -~ e
iron and alkzalies of sodium and potassium. It
L
7= -1 P - 1 = 3 ~r . o - P -~
valuable components +to the soil suchh as  potassiun and

sulfur. “Mils the calcium carbonatz equivalant c¢£f CHTD i3

lowrer than guality agline, it is availlable a2t cne-thisl tC
ona=-fifth thz price (:ticholson, 1233;.

In agricultural apeslications, CXD can 2 us=2d  Ln Zh2
drv, powcered form, 1n a pelleted Zorm. or 23 a sluro).
vaterial alresady stockpileld can e racovared for agrimuliurzl
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problem can be surmounted by construction of storage silos,
the approach taken by Worthern Lime Company 1in Burlington.
The seasonal consumption Dy agricultural users also craates

supply »roblem during spring and fall months for other CID

9}

marxets.

~

Shidaler {1971) »rovides a literature review of CID a3 2
fertilizer and soil conditiconer, includad in Appendix 3-5.

The paper concludes that if most CXD is applied at Eour tons
per acre, it will supply three times the magnesiwn, sixz timas
|
the sulfur, 0.9 times the »notassium, and sixteen times the
calcium removed in a typical five-year crop rotation.
Other uses for CKD in the agricultural realx include its=

use for stabilizing and neutralizing cattle fezd-1lct ruroiff.

Its use as a cattle-feed finishing suzplement has be=n
rasearched as well; however, to date nothing conclusive hag

been drawn from this research regarding, the

application. Sowe attention has also been given to its use as
a substitute £for groundc limestone for poultry Zrit., &
Tungarian study 1indicated that, 1in additicn  to its
stinulation of plant grouth, CXD has potential as oo
insecticide.'uost insects ara covered with a vaxy sulbshtanca

that retains body moisture. Abrasive, fine substances zuch a3

r 3 1 1 1 - T g -l - 1 - 1 - N A~ P -
CXD can find their way through copenings 1n this laver, to

50



use of CKD as a carrier for insecticides and herbicides s«

in order.
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Study Performed on the Effects of Cement-Kiln Dust on the

Chemical and Biological Properties of Soils

The following information represents the results of a
study performed for Ideal Basic Industries on the Effects of

Cement-Kiln Dust on the Chemical and Biological Properties of

Soils, by Dr. J.C. Smith of the Department of Plant and Soil
Biology at the University of California, Berkeley. While this
study principally investigates the use of Ideal's CKD as a
soil amendment for agriculture and its use as a landfill
liner and cover source, it also contains summary information
on the wuse of CKD as a stack—-gas sulfur scrubber, as a pH
control and phosphate removal agent in sewage treatment
plants, and as én acid-water treatment aid. These subijects
are discussed in greater detail, -especially as they apply to
potential markets in Washington State, in following sections

of this document.

Introduction

Cement-kiln dust (CKD) is a by-product of the cement-
manufacturing process. In the late 1970's this by=-product
was accumulating at the rate of 4 to 12 million tons per year

in the United States (Kearney, 1979; Federal Register, 1978).



This rate of accumulation of a "Waste" product caused enough
concern that the Environmental Protection Agency gave CKD a
"Special Waste" designation. This designation resulted from a
lack of information about CKD characteristics and -its
potential hazard. Since the EPA had reason to believe that
CKD may be a hazardous waste, they were obligated to place
CKD in a "Special Waste" category (Federal Register, 1978).
CKD was removed from this category in 1980; however, the
agency continued to monitor new information concerning CKD.
According to the U.S. Bureau of Mines (Haynes and Kramer,
1982), the EPA's major concern was the heavy-metal content of
CKD. They astutely point out that the possible heavy-metal
problem cited by the EPA came from only two studies, both of
which analyzed a single CKD sample from Blaubeuren, West

Germany.

The Bureau of Mines has produced two studies of
characteristics and hazardous waste potential of CKD (Haynes
and others, 1981; Haynes and Kramer, 1982).From these studies
is 1is clearly evident that CKD 1is not a hazardous waste
according to federal guidelines (Federal Register, 1980).
Haynes and Kramer (1982) concluded that, "cement-kiln dust
is a large-volume material and a potential resource as a

substitute for 1lime." Their study of 113 CKD samples
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identifed the major constituents of CKD to be calcite (CaCOj3)

and lime (CaO).

In the 1970's, interest increased in the use of lime for
such industrial processes as water purification, phosphate
removal from sewage, PpH control in sewage ©plants and
stack-gas scrubbing for atmospheric pollution control.
These new and developing markets have grown rapidly in
recent years, putting an increased demand on limestone and

limestone producers.

Major requirements of these new lime uses are the
fineness, reactivity and cost of the lime material. After
reviewing these lime-utilizing technologies, it becomes
apparent that CKD should be a much preferred material for
these uses over limestone rock, which requires expensive

grinding before use.
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Stack~-Gas Sulfur-Scrubbing and

Sludge Stabilization

In recent vyears alarm has increased over pollution in
developing countries. In the United States, the
strengthening of pollution-control regulations has forced
many marginally-profitable plants in a variety of industries
to close. In the early 1970's, 10 lime'plants closed down
rather than meet the costly air-pollution control
requirements (Smith and others, 1974). However, in the next
few years there was to be a dramatic increase in lime
production to be used for controlling air pollution by
electric utilities. By 1984, the use of the limestone wet-
scrubbing process for SOp control had reached 5.5 million

tons annually (Daugherty, 1984). In the next five years this
use of limestone 1is expected to reach 8 million tons

annually.

The use of limestone/and lime products for trapping S0,
from coal and oil-burning power plants has been studied since
the early 1970's. It was first believed that the majority of
new power plants would be equipped with SOy, scrubbers and

that by 1980, 75 percent of total power output would come
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from plants equipped with SOy removal systems (Malhotra and
Major, 1975). The wutilization of this pollutioﬁ—control
process has not grown as rapidly as predicted; however, it
remains the leading technology to date. There 1is still
controversy surrounding the use of lime materials in stack
scrubbing because of the varied efficiency between scrubbing
methods and differences in reactivity between lime material
types. In addition, there is concern about the waste sludge
from the scrubbing process, and its suitability for 1land

disposal.

The different methods and types of materials wused for
SO2 scrubbing center around the physical and chemical
properties of the lime material. Some companies use finely
ground limestone,some 95 percent use burned lime (Ca0), and
others wuse waste 1lime from other industries (Malhotra and
Major, 1974). The impurities inherent in lime materials have
not been found to change the reactivity of the material. It
has been found that the reactivity of the material increases
with decreasing particle size. A particle size of 325-mesh is
considered the ideal size for the scrubbing process. A major
drawback of using limestone for the reactive material is the

cost of grinding the stone to 325-mesh.
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The post-combustion method of wet-scrubbing flue gases
produces large amounts of waste sludge consisting mainly of
calcium sulfate (Cas0g) , calcium carbonate (CaCO3), and
calcium hydroxide (Ca(OH),). This waste sludge generally has
poor physical properties and potentially unsafe levels of
toxic elements. To improve the properties of scrubber sludge
for eventual land disposal, several materials have been mixed
with the sludge including flyash, slag, lime, cement and
combinations of these materials (Chu and others, 1978). In
the Chu study, the conclusion was that scrubber sludge was
physically stabilized by the addition of lime and fly ash.
The strength of the stabilized material was compared to
over-consolidated clays. It was also determined that
additions of lime and fly ash to sludge reduced the mobility
of several potentially-toxic elements by chemical fixation

and decreased sludge permeability.

The use of post-combustion methods to . control
atmospheric pollution is now being pushed to its limit with
mounting concern over acid rain. New technologies are being
developed for the elimination of S0, and NOy by mixing lime

with coal before combustion (Bernabo, 1984).
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T s -~ .1 P faJy Haeay By R
Mastewater Treatment and Sludgs Stabllization

In wastewater treatment, the removal of phosphorus is a
major objective. Until the late 1960's the major
precipitating chemicals wused to remove phosphorus were iron
and aluminum salts (Mennell et al,. 1974). The precipitates
are then gravity settled, which tends to be a slow process.
Using 1lime as the phosphorus-precipitation agent has the
advantage of "being less costly and the material may be
recovered for re-use. In addition, lime may reduce the
ammonia nitrogen in the wastewater along with a significant
reduction 1n soluble solids and biochemical oxygen demand
(BOD) . An important criteria for the effectiveness of lime in
this process is 1its reactivity, which can be related to its
particle size (Mennell et al, 1974). In the waste-treatment
process, lime has also been foﬁnd to .be useful as a
clarifying agent (Minton and Carlson, 1976), and a

stabilizing agent for sewage sludges.

Baker and others, (1975), compared CKD and hydrated lime
for wvacuum filtering sewage sludge. Their publication 1is
attached to this document. They found that CKD was equal to

hydrated lime for use in this process. CKD was more effective
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than lime in water removal from sewage sludge; however, CKD
would have to be used at a rate of 1.3 times that of lime to
maintain a filter cake pH of 11 to 12. Maintaining this pH
level is important in the vacuum filtration process. However,
with the use of more CKD, the removal of phosphorus and heavy
metals should be enhanced. Again, the economic advantage of
using CKD in this type of process include inexpensive and

finely-ground material availability.
The Baker study goes on to say:

"The additional potassium and magnesium in the kiln
dust/sewage sludge filter cake were used as sources
of nutrients for <crop production. The economic
advantages and conservation of energy resulting
from the use of kiln dust instead of hydrated lime
are obvious. Kiln dust delivered to the treatment
plant would be worth 75 percent as much as the
hydrated 1lime with no value applied to the
beneficial effect of potassium and magnesium
contained in the kiln dust if the filtered .sewage
sludge and the filtrate were used on cropland."”
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Treatment of Acid-Mining Drainages and

Industrial Acid Wastes

The treatment of acidic and heavy-metal-laden water from
mines and industrial sources has created another growing
market for 1lime material. Considerable effort has been put
into the development of methods for neutralization of acidic
waste from mine drainage. Crushed limestone is the cheapest
material for this purpose; however, 1lime and powdered
limestone are more reactive, and thus more efficient per unit
area (Pearson an McConnell, 1975). The dissolution and
reaction of crushed limestone 1is dependent upon continuous
purging of the reaction system of CO2 , which can pose

logistical problems with large volumes of waste.

Removal of +trace metals from wastewater by the use of
ground, discarded automobile tires as a filter was enhanced
by the addition of lime (Netzer and others, 1974). In this
study, it was shown that 99 percent of 12 trace metals were

removed with a lime/discarded tire systen.
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Use of CKD as a Landfill Liner and Cover

Continued discovery of hazardous and toxic waste dumps
in the United States is focusing attention on hazardous waste
disposal. Most attention 1is being given to chemical
"solidification (Pojasek, 1979; Maugh, 1979). In the
solidification process, wastes are bound into a solid mass
that can be buried with reduced fear of toxic-materials
leaching into groundwater supplies. An advantage of this
technique is that following hazardogs waste solidification,

they become nonhazardous.

Two of these processes are silicate/cement-based and
lime-based solidification. In the first process, cement and
flyash are mixed with the waste to produce a rock-like
product. ' The higﬁ—pH mixture insures containment of heavy

metals in the insoluble hydroxide form.

The lime-based solidification process depends on the
reaction of fine siliceous material, 1lime and water which
creates pozzolanic concrete. The most common materials used
for this process are fly ash and cement-kiln dust (CKD). The

principal advantage of this method over the cement-based
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method involves the wide availability of the very inexpensive

fly ash and CKD byproducts.

Continued interest in use of 1lime and lime materials in
various industries for control and possible elimination of
specific pollution problems 1is likely. Pollution control
costs have been a major obstacle for industry and regulatory
agencies, resulting in a partial-control tradeoff. With the
advent of cheaper pollution- control methods and recycling of
usable wastes, more stringent pollution standards could be
met. The potential market for CKD in industries in need of
atmospheric pollution control, wastewater treatment or solid
waste disposal could be substantial. These CKD uses would be

augmented by its use as an agricultural liming material.

The potential uses for CKD are numerous; however, in
each use, the end result involves its placement in landfills
6r use as a soil amendment. As previously shown (Haynes and
Kramer, 1982), CKD 1is not a hazardous material; however,
being a highly reactive material, CKD may cause temporary
negative effects on natural biotic systems (i.e, soil
microflora). The purpose of this study 1is to investigate
chemical and physical properties of CKD and its effect on the

chemical and biological ?roperties of soils.
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Chemical and Physical Properties of CKD

When considering CKD as an agricultural amendment, or
for land disposal, it is important that the material not
alter the chemical or physical properties of soil in a
negative manner. Table 1 shows the major constituents of
CKD and a typical soil. The major constituents of soil are
Si0p and Aly03, whereas CKD typically 1is made up of CaO.
This table shows that CKD would not substantially alter the
composition of soil elements and would add calcium, a
beneficial additive to base saturation and physical

properties of soils.

‘Table 2 provides comparison of CKD and soils for trace
elements that may cause toxicity problems in agriculture. The
CKD sample from Ideal Basic Industries' Seattle Plant was
tested using the EP Extraction Procedure and are, therefore,
not total wvalues; however, under the acidic conditions of
the extraction procedure, a majority of the metal species
would be in solution. The average values from Haynes and
Kramer (1982) represent means from 113 samples. Some of these
samples are very high in trace metals, which thus raises the
mean. For example, the Cd mean was 21 ppm, but the median was

7.3 ppm. The average values reported in Table 2 are higher
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Table 1  Comparison of major constituents of kiln dust and an average soil.

Constituents Kiln Dust+ Avg. Va]ues++ Typical Soﬂ+++
____________________ Y e

Si0 12.5 17.0 70.5
A1203 2.9 3.2 13.7

.Fe203 1.9 1.7 3.8
Ca0 49.7 65.8 2.0
Mg0 0.7 0.6 0.8
503 4.8 2.3 0.2
Na20 0.5 0.1 1.5 .
KZO 1.4 0.2 2.2

+Idea] cement sample
++Aver‘age values from Haynes and Kramer (1982)

"From C. F. Marbot (1935) and W. Linsey (1979)

lbm Ideal Basic Industries
Cement Division

DATR: 'l 984 naviazo
COMPARISON OF MAJOR CONSTITUENTS OF CKD
AND AN AVERAGE SOIL TABLE 1
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Table 2 Comparison of minor trace elements of kiln dust and an average soil.

Constituents Kiln Dust+ Avg. Va]ues++ Typical Soﬂ+++
-------------------- PPM=m === m e m e m e e e

Ag 0.1 5.4 0.1

As 1.0 24.0 5.0

Ba 50.0 55.0 430.0

Cd 0.1 21.0 0.1

Cr 0.5 41.0 100.0

Hg 0.1 0.1 0.1

Pb 1.0 253.0 10.0

+Idea] cement sample, values from EPA test
++Average values of total analysis, Haynes and Kramer (1982)

**Erom N. C. Brady (1974) and W. L. Lindsay (1979)

Ibm Ideal Basic Industries
Cement Division

scALE: APPROVED BY: ORAWN BY

DATE: 'I 984 ARVISED

COMPARISON OF MINOR TRACE ELEMENTS OF

CKD AND AN AVERAGE SOIL - TABLE 2
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than soil values for all trace metals except Ba and Cr on a
Mg-metal/g soil or dust basis. This would appear to be a
problem in applying CKD to agricultural soils; however, the
amounts applied to soils for liming purposes would not
increase the trace metal content of the soils significantly.
In addition, increased soil pH would tend to keep the metals
in 1insoluble hydroxide form. Thus, £from a total element

analysis standpoint, CKD 1is similar to other soil 1liming

materials.

In the use of any material as a 1liming agent, it is
conventional to express its 1liming power as a calcium-
carbonate equivalent. This 1is simply the standard oxide
analysis of Ca and Mg, converted to calcium carbonate on a
weight percent basis. For the CKD sample in Table 1, the
calcium carbonate equivalent would be 91 percent. There are
several ways of expressing the acid neutralizing power of
different materials, but these values give the capacity of
the material to react, not the rate of reaction. The rate at
which a material reacts is related to its particle size,
chemical composition and physical nature. A liming material

should completely react with the soil within 2 to 3 years. To
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achieve this dissolution rate, the material must be finely

ground, a process that significantly adds to the cost.

The following reactions occur when lime materials are

applied to soils:

Ca0 + Hp0 — Ca(0H),

Ca(OH)p + 2HpC03 ———— Ca(HCO3)y + 2H,0

a+2

CaCOg + 2H' ~ Ca™® + C0p(q) + H20

Reaction 1 and 3 are the dissolution reactions when either
material 1is present in soil; reaction 2 describes the
continuing reaction of Ca(OH)y when abundant carbonic acid is
present. Generally, the carbon dioxide level in soils is
substantially higher than atmospheric concentrations, which
will permit reaction é to occur; thus, the system will buffer
to a pH of approximately 6 or 7. Calcium oxide is much too
soluble to persist in soils; when added to soils, it hydrates
to Ca(OH)Z (portléndite). On the other hand, CaCO3
(calcite), is only slightly soluble and increased levels of
coz(g) suppresses the solubility as shown by reaction 3.
Since CaCO3 is a slightly—soluble salt of a moderately strong

base and weak acid, its reaction with soil acidity will be
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initially less pronounced than portlandite since this
material acts as a strong base. The stability of these
materials in soils is shown in Figure 9. Portlandite is much
more soluble than calcite or ikaite and maintains a
comparatively higher 1level of ca*™ in soils and a high pH
according to the following reaction:

Ca(OH)p + 2" ————— Ca™ + 2H,0

These solubility relationships and the soluble components
of CKD are important when considering it for use in soil
systems. First, the ratio of CaO to CaCO3 in CKD will
indicate the rate of dissolution of the CKD. This can be
important when using CKD for wastewater treatment or
agricultural liming when at least relative rates of
dissolution are important. Secondly, it has been previously
shown that CKD is a caustic material and when added to a fish
tank at the rate of 1000 mg/l1 the test fish die (personal
communication, E.J. Owens, Ideal Cement Co.). The fish do not
survive this test due to the increased pH of the system
caused by CKD. The actual chemical compounds involved in the
pH increase may or may not be important in CKD application to

soil.
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Figure 9. Solubility diagram for calcite, portlandite and ikaite.

L3
4 5 6 7 b4 9 /0
o

Ibm Ideal Basic Industries

Cement Division
DATE: ] 984 REVISED
SOLUBILITY DIAGRAM FOR CALCITE,
PORTLANDITE AND IKAITE FIGURE ¢
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To determine the carbonate content of CKD, a 0.01 g
sample was placed in a glass vial, which was stoppered with a
septum. Two mls of HCI were injected by syringe into the
vial. Vial pressure was equilibrated to atmospheric
conditions, then samples from the wvial headspace were

injected into a gas chromatograph for COy analysis.

Carbonate .content, by weight, 1is shown in Table 3, a
mean of 6 replications. The 32.7% value corresponds to 24%
CO, by weight, which was the percentage listed as "loss" in
the total elemental analysis provided by Ideal Basic
Industries. Thus, a large percentage of CKD is composed of

carbonate compounds.

To determine the sdluble cation species, 10g of CKD was
mixed with 30 mls water. Upon slurry settlement, it was
filtered through a 0.4m millipore filter. The solution was
analyzed for major cations and minor metal constituents by
atomic absorption spectroscopy. An aligquot sample wasg

titrated with 0.10 N HCl to produce a titration curve.

Extracted cation concentrations are listed in Table 3 as
soluble species. Total concentrations are also shown. Total
sulfur content is listed to compare the cation concentrations

. . \ - . - -2 .
with the major anion species, CO3 2 and SO4 . This
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Table 3 Carbonate, Soluble, and Total Chemical Composition components of CKD.

Component Chemical Species
c0572 OH™ 50,72 ca*? Mg*2 . Na* K*
Soluble
ng/g CKD - 4,573 - 2,044 0 3,000 11,120
meq/g CKD - 0.27 - 6.10 G 0.13 0.28
Total
ng/g CKD 327,000 4,573 57,600 355,000 4,200 3,700 11,600
meq/g CKD 10.9 .27 1.2 17.8 3.46 0.16 0.29
% Soluble - 100 - 0.6 - 81.0 96.0
Ideal Basic Industries

IDEH- Cement Division

SCALK.

= 1084

APPROVED BY:

DRAWN BY

ARVISED

CARBONATE, SOLUBLE, AND TOTAL CHEMICAL

COMPOSITION OF CKD

TABLE 3




comparison indicates the compounds that are present in the

soluble and insoluble phases.

Figure 10 shows the titration curve of the soluble
extract from CKD. This is a typical strong base (pH 13)
titration curve, with the equivalence point at 3.59 ml of
0.10 N HCl. By calculation, the soluble extract is 0.09N and
contains 0.27 meq base per gram CKD (Table 3). The base in
solution accougts for 53 percent of the milliequivalents in
solution, the rest probably comprising CO3_2 and SO4-2
compounds. A substantial amount of both Né+ and K+ dissolved
on contact with water. These compounds probably are in the
oxide form in CKD. 1In contrast, there was no Mg+2
dissolution and very little soluble Ca+2 compounds,
indicating a carbonate or perhaps sulfate form of these
compounds. Other anions are also present, as can be deduced
from the total milliequivalent balance. There were no minor

metal constituents 1in the soluble extract, indicating they

were in the insoluble hydroxide form.

From the solution analysis it 1is evident that the
calcium and magnesium compounds are of the slightly soluble
type, which makes CKD similar to limestone or perhaps
dolomite in its rate of dissolution. This rate is important

if the soil liming objective is to maintain a specific pH. A
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very soluble material (i.e., portlandite, Figure 9) may only
raise the soil pH for a very short time. The fact that 96
percent of the potassium 1s solubilized may be beneficial
when liming K+ different soils. The sodium also becomes
immediately available, which could harm some plants.
However, at the low sodium concentration of CKD compared to

soil (Lindsay, 1979), this should not be a problem.

The second consideration of this soluble.extract is its
high pH which, as explained earlier, has a detrimental effect
on fish when added to a tank at theqrate of 1000 mg/l. It
would appear that the high pH of the soluble extract is due
to the hydration of NaZO and KZO’ and to some extent CaO. The

sodium reaction would thus be:

NapQ + HoQ ——— 2NaOH

With the formation of sodium hydroxide as the end product, it
is quite reasonable that the pH should rise and become toxic
to biological organisms. In light of this formation of sodium
hydroxide, it becomes of interest what will happen when CXD
is added to soil. In comparison, the soil is buffered by
numerous inorganic and organic acids and bases. In-addition,
the exchange complex of clays adds a further buffering

effect; however, 1in water there are no buffering mechanisms
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when small amounts of acids or bases are added. Once the
hydroxide compounds. are neutralized in the soil, the CaCOg4
compounds will begin dissolving, thereby raising soil pH to a
buffered area ‘between 6.5 and 7.5. At normal 1liming rates,
the addition of compunds that form hydroxide compounds should

pose no problems to natural soils.

Table 4 shows the effects of CKD on the pH and
electrical conductivity (EC) values of various soils. The
loading rates were from 0-to-150 tons/acre, both the EC and
pH values are from 1:1 (W:W) (water:soil) extracts. The
Holland soils are from a forested area, formed from granitic
material. The Holland soils all have a high base saturation,
although they differ 1in organic matter content. The
designation of <clearcut, 60-year, growth and old growth
refers to the stage of current tree growth. The Oxford soil
is a low-base saturated soil with moderate-to-low organic
matter content. The Alderwood soil came from the Dale Strip
Pit site in the Seattle area (Ravensdale) of Washington

State.

The Holland series responded to additions of CKD with
moderate increases in pH. Even at the rate of 150 tons/acre,
a totally unacceptable liming rate, the pH of the Holland

soil only increased 3 pH units for the clearcut and 2 for the
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Table 4

values of various soils.

The effect of CKD on the pH and electrical conductivity

S0i1 CKD Additions
----------------------- /A e e
0 25 50 100 150
Holland, oH 5.4 6.8 7.2 8.1 .4
clearcut EC 0.1 2.7 3.8 6.2 .0
Holland, bH 6.0 6.8 R 7.5 8.0
60 yr growth ¢ ¢ 3 6 4.1 5.3

Holland, oH 6.2 7 7.9 7. 8.1
old growth ¢ 3 2 3.5 6.0 6.6
Oxford DH 7.2 8.8 6 11.0 11.8

EC 0.8 2 4.5 6 8
A]detwood pH 6.2 2 0 8.8 4
EC 0.2 2.9 6.5 8.3

lDEﬂ- Cement Division
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higher organic matter soils. The Oxford soil pH increased by
4 pH units at the highest rate, due to its 1low buffering
capacity. The Alderwood Dbehaved in similar fashion to the
Holland old-growth soil until CKD additions of 100 or 150
tons/acre. This indicates that the soil-buffering capacity

was becoming depleted.

The electric-conductivity values for all soils increased
dramatically from the 0-to-150 tons/acre addition. However,
even at the 50 tons/acre rate, all soils would be classified
as nonsaline normal soils, based on the EC values (Black,
1968). If at the higher rates of CKD application, the EC
values in the field soils remained this high, there would
probabiy be detrimental effects on crop growth. However; it
is very unlikely that these EC values could persist very long
in soils from a single application of CKD. The high EC is due
to the rapid hydration of calcium, sodium.and potassium
oxides. These compounds would not be expected to remain in

the soil solution for any length of time.

Cement-kiln dust appears to have good liming
characteristics, even on soils with high buffering
capacities. The increase. in osmotic potential of the soil

solution due to the high EC would not pose any soil problems

even at the 50 tons/acre addition rates.
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As previously discussed in the introduction, the
fineness of CKD and its basic nature may make it a suitable
material for reclaiming acid 1leachates, and for <c¢leaning up
wastewater from industrial sources. It has been hypothesized
that CKD could be used as a liner for 1landfill waste sites,
to remove hazardous substances from leaching water. This
particular use would eliminate the collection and water

treatment now necessary for landfill sites.

To investigate the usefulness of CKD to reclaim leaching
wastewater from landfill sites, we obtained samples of
wastewater from the Cedar Hills landfill site near Seattle,
Washington. The chemical analysis of the 1eachates, from
different places on the same site, are shown in Table 5.
These samples were particulafly low in concentration of heavy
metals except for =zinc and iron which we used as indicators
of the fate of heavy metals when leached through soil and
the s0il/CKD combination. The pH of the leachates tends
toward neutral, with abundant NH4+ and NO.” , indicating

3

that the system is operating under anaerobic conditions.
~ Two soils. were wused: the Alderwood soil from the

Ravensdale Dale Strip Pit landfill site and a Winter Cap

soll used in covering the site. Soil columns containing 50 g

78



Table 5. Chemical analysis of landfill wastewater leachate.
Sample cat? mg*t?  Nat k' Nt P Fe*? pH
----------------------- PPMmmmmmmmmmmm = e e
North reservoir 23 65 47 3% 30 2.4 13.6 6.7
South reservoir 451 206 344 303 110 6.8 21.0 6.0
Lagoon 140 106 158 61 80 1.7 9.4 7.2
IDE’I- Ideal Basic Industries
Cement Division
DATX: '| 984 ARViSED
CHEMICAL ANALYSIS OF LANDFILL WASTEWATER
LEACHATE TABLE 5

Table . Chemical analysis of landfill leachate after percolation through columns
of Winter Cap Soil or Winter Cap Soil plus CKD.

Treatment ca*? Mg+2 Na* K* NH4+ n*?  pe*? pH E.C.
----------------------------- PPM==—==m—mmmmmmm == m—m mhos /cm

North Leachate
Soil 40 47 0 0 0 1.4 10.3 6.5 1.5
Soil + 10g CKD 285 227 575 N.D. 0 0.1 2.6 6.1 7.2
Soil + 20g CKD 318 301 1890 1582 7 0.1 2.0 5.0 20.5
South Leachate
Soil 631 265 242 0 3 3.1 14.6 5.4 6.4
Soil + 10g CKD 909 291 779 0 10 0.2 3.4 5.6 12.1
Soil + 20g CKD 371 298 1928 2588 64 0.1 2.1 5.4 25.1
Lagoon
Soil 165 109 0 0 0 0.9 3.4 6.4 2.5
Soil + 10g CKD 347 245 470 0 0 0.1 1.6 6.0 6.7
Soil + 20g CKD 260 296 1808 1816 21 0.1 0.9 5.0 22.2
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soil and 50 g soil with 10 or 20 g CKD packed on top were set
up for the leaching study. The columns were leached with 50
ml of leachate, the <c¢olumn leachate was collected and

"analyzed for major constituents.

The results from leaching of the Winter Cap soil is
presented in Table 6. It is evident that soluble cations
come into solution when wetted and are leached through. As
previously shown, the concentration of soluble cations 1is
gquite high for Ca, Na, and K when CKD is wetted. It is
interesting that a good deal of Mg was leached from the

system, whereas in the soluble analysis there was none.

Both the so0il and the soil-plus-CKD removed NH4+ from
the leaching solution. In all cases the soil-plus-20g-CKD
appears to be 1less efficient in this removal. However, the
high pH (12.3) of the 1leachate right after it has gone
through the CKD 1ayef, has probably caused some soluble
organic nitrogen compounds to become hydrolized, releasing
inorganic NH4+. It is apparent that soil=-plus-CKD removes a
significantly greater amount of heavy metals than does soil
alone. In addition, column leachate pH 1is in the range of 6,
showing that only a small amount of soil is needed to

neutralize the initially high pH of a CKD solution.
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Table 7 shows the results of leaching through the
Alderwood soil. Again, there was significant leaching of

soluble cations from CKD through the soil. The NH4 analysis

+
showed similar trends as the Winter Cap. The 2Zn and Te
removal was about the same as the Winter Cap even though the

leachate was somewhat more acidic.

The leachates were not analyzed for organics or
suspended sclids; however, some turbidity measurements were
made on selective leachates which indicated that soil

columns- plus CKD removed a greater proportion of turbidity

than did the soil columns above.

Since a major bénefit of using CKD for wastewater
cleanup would be for heavy metals removed, we leached two 50
ml‘ volumes of a metal solution | through three columns
consisting of 50 g Alderwood soil and 10 g CKD. The metals
were Pb, Cu, Zn, Mn, Fe at concentrations of 100 mg/l; thus
leaching was through a total of 5 mg of each metal-per-leach,

or 10 mg total.

Results are shown in Table 8. The values represent
concentrations of metals in solution after leaching. It is
readily observed that a significant proportion of the metals

applied to the system were retained, probably as the
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Table 7.

of Alderwood Soil or Alderwood Soil plus CKD.

Chemical analysis of landfill leachate after percolation through columns

+

Treatment Ca*?  Mg*2  Na K" Mt 1t Fe*? pH E.C.
e e L L LT PPM= === m = mmm e e e mmhos/cm

North Leachate
Soil 21 47 0 0 0 2.4 9.4 5.8 1.3
Soil + 10g CKD 613 227 752 1830 13 0.1 1.2 5.5 15.4
Soil + 20g CKD 368 301 1424 3484 18 0.1 1.0 6.7 21.9
South Leachate
Soil 1 400 278 239 161 40 2.4 12.6 5.3 5.9
Soil + 10g CKD 533 291 1148 3070 68 0.8 2.6 5.5 18.5
Soil + 20g CKD 417 - 301 1568 3622 80 0.6 2.4 5.5 23.6
Lagoon
Soil 87 111 0 0 5 1.0 4.8 5.4 1.9
Soil + 10g CKD 439 303 1136 2657 28 0.4 2.1 6.6 18.1
Soil + 20g CKD 377 309 1832 3415 40 0.3 1.0 7.2 24.4

Ideal Basic Industries
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Table 8. Heavy metal concentrations in solution after leaching through soil plus CKD.

Soil Leach Pb in Cu Fe Mn
—————————————————————————— PPM-—m—mm = mmmmm e
Alderwood 1 7.9 40.4 15.0 7.5 25.8
+ 10g CKD 2 6.2 2.8 11.8 8.2 21.6

Ideal Basic Industries
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insoluble hydroxide. The second leaching tended to retain
more of the metals than the first leaching; it is unclear why
this occurred. The removal of heavy metals at the potentially
toxic levels as applied in this experiment, demonstrates the

usefulness of CKD in wastewater and leachate treatment.

An important consideration, when applying CKD to landfill
sites or to other sites where compaction is likely, 1is the
effect of CKD on the physical properties of soils. In a
compacted layer over soil, CKD will alter
water-infiltration rates. For a landfill situation, or a
similar application, a compacted layer of CKD that would
decrease water (leachate) infiltration would provide two
benefits. First, the water would be restricted and could be
channeled to holding ponds for treatment. Second, if it was
beneficial for leachates to pass through CKD for heavy metal
removal, the decréased permeability of the CKD would permit

longer reaction times between the leachate and CKD.

We investigated the effect of CKD in layers to decrease
the hydraulic conductivities of soil columns. In this
experiment, we layered CKD on the top, middle and bottom of
a soll column. The saturated hydraulic conductivity was
measured by saturating the <columns, then maintaining a

constant hydraulic "head while measuring with time the water
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flux through the column. The hydraulic conductivities are

reported in Table 9 and are in units of cm/sec.

The time indicates when the measurement was taken after
the column was saturated. PFor example, O time 1is a
measurement right after column saturation. Time 72 represents
the <column after 3 days, resaturating and measuring the

saturated hydraulic conductivity again.

It 1s apparent that there are significant differences
in conductivities when CKD is layered on or in soil. These
differences become more pronounced over time. This is due to
the hardening of the CKD layer as 1t sits in a moist but un-
saturated state. From this data, it can be seen that the
saturated water flow 1s reduced by one-half after 2 to 3
days. This 1s a significant amount of water-flow reduction

and could be quite beneficial in waste-water holding ponds.

It is gquite obvious from the data presented on the
chemical and physical properties of CKD, that this material
will be quite useful to Dboth the industrial and agricultural
communities. The only possible concern of disposal or
utilization of CKD on soil involves the movement of a high-pH

solution into ground water or runoff,; however, we have shown
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Table 9. Saturated hydraulic conductivity values for soil columns and
s0il columns layered with CKD.

or control

Treatment’ time++ ks ks Control
h cm/s cm/s
-4 -4
CKD on top 0 3.5 x 10 4.0 x 10
of soil, or -4 -4
contro] 6 3.3 x 10_4 4.1 X 10_4
72 1.9 x 10 4.3 x 10
78 1.8 x 107° 4.3 x 107°
% 1.7 x 107% 4.5 x 107°
. -4 -4
CKD layered in 0 3.1 x 10 4.4 x 10
middle of soil 24 2 « 10-4 4.5 x 10—4
column or
control
' -4 -4
CKD on bottom 0 3.3 x 10 .5 x 10
of soil column, 79 1 « 10—4 4% 10—4

+a11 columns packed
10 g CKD (1.00 g/cm

th 50 g soil (1.25 g/cm® bulk density) and

;
K bulk density)

++t1’me of measurement after 1st HZO addition (see text)

o 1984

IDHL Ideal Basic Industries
Cement Division
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SATURATED HYDRAULIC CONDUCTIVITY VALUES
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that it takes only a small amount of soil to neutralize any

alkaline solution resulting from the wetting up of CKD.
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Effects of CKD on the Biological Properties of Soils

When considering any material for disposal or use on
agricultural land, or in landfills, it becomes necessary to
evaluate the effects the material may have on the native
biota. Soils contain a wide variety of microflora and
microfauna which make up the biologically-active fraction in
most terrestrial systems. The soil microflora 1is -quite
sensitive to perturbations that occur in the environment;
thus, their ecophysiological functioning 1is a good indicator
of the biological health of the soil. It is these normal
properties of the total soil population that have to Dbe
measured to determine if damage has occurred from toxic
material additions. Soil respiration is one such normal
property which is indicative of the activity of the soil
microbial population, but is somewhat poorly correlated with
the quantity of soil population. Other indicators of soil
microbial "health" are the net nitrogen mineralized, and
actual determination of microbial biomass which recently has

been applied to soil systems (Smith, and others, 1984a).
It is the purpose of the following biological

experiments to determine if CKD, when mixed with soil, will

effect the native microflora in a negative fashion.
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Generally, well-worked agricultural soils are aerobic
throughout the plow layer for most of the year. However, they
can become anaerobic or partially anaerobic during periods of
heavy rains or flooding. Even when soils are only moist,
anaerobiosis can occur from the rapid decomposition of
soluble substrates, which can lower the partial pressure of
oxygen substantially. This type of anaerobic condition can

occur in landfill waste dumps where drainage may be impeded.

In recent years, an anaerobic incubation method has
become popular for use 1in describing the potentiallj
mineralizable nitrogen 1in soils {Smith, and others, 1981).
The method 1involves incubating a sample of soil for 7 days
and subsequently measuring inorganic-N. This method has been
modified to include the measurement of COp evolution which
indicates the anaerobic activity. In addition, the method

14

allows the wuse of C-straw with 1its degradation being

related to substrate utilization.

For the experiments using CKD additions to soil that
were incubated anaerobically, we used the Alderwood soil and
the Holland clear-cut soil. The method utilizes 5 g of soil
and CKD additions equivalent to 0-to-150 tons/acre. Fifteen

mg of leached straw was added to the mixture, containing



approximately 45 percent carbon. The specific activity of the
straw was 195,298 dpm/mg-C. The 5 g mixtures were then placed
in test tubes, waterlogged, flushed with N2 gas to remove 02,
then stoppered with rubber septums. The tubes were incubated
at 35% for 7 days. At the end of incubation, the CO, in the
headspace and in the solution of each tube was measured, as

14

was the COZ' Both NH4+ and pH were also determined for each

tube.

Table 10 shows the results of this experiment. In each
soil the total Co, production peaked at the 25 tons/acre CKD
rate; however, in the Holland soil the 50 tons/acre treatment
was not significantly different from the 25 tons/acre
treatment. It appears that the 100~to=150 tons/acre
additions are significantly affecting normal functioﬂing of
the anaerobic population.

The 14C02-C evolved is somewhat variable, especially
for the Holland soil; however, both sets of data show less
utilization of added straw at the 100 and 150 tons/acre
additions. As with the total COp, the14 CO, peaked around the
25-to-50 tons/acre addition rate. The amount of l4co, ,
compared to the total COp evolved, is an interesting
parameter (also shown in Table 9). In the Alderwood soil,

the base percentage (control) of 14C02 is 25 percent of the
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Table 10. €O, evolved, inorganic-N and straw decomposition from a 7-day anaerobic incubation.
CKD Total CO, evolved e -evolved 19¢0,x100  TInorganic-N 3 Straw
2 2 _— 9
Soil Rate Total CO, Decomposition
4g C0,-C/g soil  mg 11c0,-1c/g soi g N/g soil
Alderwood 0 108 27 25 56 2
25 140 83 59 68 6
50 84 53 63 78 4
100 38 12 32 102 1
150 27 4 15 68
Holland 0 63 16 25 17 1
25 112 18 16 40 1
50 92 28 30 42 2
100 50 13 26 33 1
150 35 11 31 20 1

Ideal Basic Industries

o 19834

IDM Cement Division
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total, increasing to 60 percent in the 25-to-50 tons/acre
range, then declining to one-half and one-quarter of that
peak percentage 1in the 100-to-150 tons/acre treatments,
respectively. It 1is possible that at 1low rates of CKD
additions, the environment 1s more suited for anaerobic
activity, and that the CKD 1s solubilizing some of the
straw, making it more available for degradation. At higher
rates, this solubilizing effect 1is offset by the suppression
of respiratory activities. This is evident in the 100
tons/acre treatment where the total CO9 is suppressed;
however, more CO2 came from the straw in this treatment than
in the control. The phenomena 1is ﬂot clearly evident for the
Holland soil where the 14C percentage remained around 25
percent. Because the Holland is a forest soil it generally
shows low rates of straw degradation since straw is not a
native substrate for the soil microorganisms in these soils.

Even if solubilization had occurred in the Holland soil, it

is unlikely that straw degradation would be stimulated.

The inorganic nitrogen production increased over control
in all treatments except the 150 tons/acre Holland treatment.
The fact that it does not parallel the CO, evolution data is
not surprising. Addition of inorganic salts to soils
generally increases inorganic nitrogen production, but does

not appear to increase microbial respiration (Agarwal and
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others, 1971; Smith and others, 1982). The reason for this is
unclear; however, it may be due to solubilization of complex
organic nitrogen compounds which then can be degraded by
microorganisms, thereby producing inorganic nitrogen. This

effect has not been investigated in anaerobic systems.

The last column of Table 9 gives the percent straw
decomposition of the added straw. These percentages may seem
to be low; however, they are similar to numerous agricultural
and forest soils we have tested wusing this anaerobic

14C—straw technique.

The pH of the solution in each tube, measured after 7
days, showed an increase in pH from the 0-to-150 tons/acre
treatments, ranging from pH 6 to pH 8 (data not shown). This
range in pH 1s typical for soils wunder anaerobic conditions
since the microbial products tend to buffer the system toward

neutrality.

This experiment suggests that CKD would stimulate
cellulose and hemicellulose degradation under anaerobic
conditions. It also suggests that there 1is a stimulating
effect on the anaerobic microbial population, evidenced by

the increased COZ evolved.
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As previously discussed, agricultural soils are
generally aerobic systems and must be so to be productive.
The functioning of soil microbial populations under aerobic
conditions 1is physiologically gquite different than under
anaerobic conditions. The efficiency of aerobic organisms is
generally 5-to-6 times greater than anaerobic organisms.
There is a greater diversity of aerobic organisms in soils to
anaerobic organisms, thereby providing a more sensitive test
when determining the effects of potentially toxic substances

on soil microbial populations.

An eighteen-day aerobic incubation to assess the effects
of CKD on microbial processes was initiated wusing the
Alderwood soil and CKD amendments of 0-to-150 tons/acre. Ten
grams of Alderwood. soil was placed 1in each of 200, 50 ml
flasks. The CKD additions were made and the flasks brought to
a moisture content of 20 percent by weight. Six flasks from
‘each treatment were stoppered with septums to facilitate
daily CO, measurements. All flasks were incubated at 220 C
for the entire experiment, and were aerated every two days to

maintain aerobic conditions.
Periodically, 7 flasks from each treatment were removed

from the incubator. Duplicate flasks were analyzed for pH and

inorganic-N and triplicate flasks analyzed for microbial
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biomass. The measurement of microbial biomass is accomplished
by adding a glucose and nutrient-broth solution to the
sample, and measuring the respiratory response which 1is
related to the microbial biomass carbon (Smith and others,

1984a).

The results of this incubation are presented in Table
11. It can be seen by the cumulative CO data that there was
a substantial effect on the soil respira£ion from addition of
CKD. In the first three days, there was a complete inhibitory
effect of respiration at the 100-to-150 tons/acre rate. It
could have been possible that the basic nature of the soil
solution with the addition of CKD would be acting as a CO»p
adsorber at these high rates of addition. On a calculated
basis, if tﬁe total soluble base equivalent of the CKD was
adsorbing CO2 , the adsorbed COjp could total no more than
160 to 240 g C/g soil (100 and 150 tons/acre, respectively)
still below the three day cumulative values for the other
three rates. In addition, 14C02 evolution was tested from
straw additions in the 1initial stages of a separate
incubation to confirm the observed inhibitory effect of CKD
additions at high rate. Indeed, for the firstfew days there
was no 14CO2 evolved from the higher rates,in contrast to
sizable COo activity in the 0-to-50 tons/acre treatments.

For the 0-to-50 tons/acre treatments, a stimulatory effect
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Table 11. Trends over time for cumulative CO2, inorganic-N, microbial biomass-C,
and pH for an 18 day incubation of Alderwood soil amended with CKD.
Rate of CKD Days of Incubation Days of Incubation ’
addition 1 3 8 14 18 1 3 8 14 18 .
T/Ac Comm. CO, evolved (ug'c/g soil) Inorganic-N (ug/g soil) ,
0 90 250 583 890 1101 1 1 5 3 3 I
25 168 486 1308 2249 2951 2 1 5 6 3
50 12 268 1181 2367 3228 3 1 5 5 3
100 - 7 655 1896 2794 4 3 5 5 7
150 - - 89 1158 2012 4 4 7 19 44
Days of Incubation Days of Incubation
: 1 3 8 14 18 1 3 8 14 18
microbial biomass-C (#g/g soil) pH
0 265 347 265 286 275 5.4 6.0 4.5 5.0 5.6
25 531 735 = 735 898 1021 5.4 7.9 7.2 6.6 6.8
50 33 899 1082 1409 1409 6.5 8.3 7.3 6.9 7.0
100 - 408 817 1307 1205 6.6 8.2 7.4 7.4 7.4
150 - - 633 1389 1225 7.6 8.1 7.6 7.7 7.7
IDm Ideal Basic Industries
Cement Division
=—— ' ==
TRENDS OVER TIME FOR INCUBATED ALDERWOOD
SOIL AMENDED WITH CKD TABLE J_vl_
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of CKD around the 25 tons/acre range was observed. As the
incubation proceeded, there was a significant increase in CO»
production from all CKD treatments compared to the

control.

Figure 11 shows the actual rates of CO, production over
the incubation period. The 1log period of the higher
treatments, along with the dramatic increase, is quite
evident. In contrast, the control treatment CO, production

rate remained relatively constant from day 7 to day 18.

Figure 12 shows graphically the cumulative CO,
production for the 18-day incubation. Again, it is evident
that there is some stimulatory effect on microbial
respiration when CKD 1is applied to soils. Toward the end of
incubation, the rates of CO2 production were similar for all
CKD treatments (Figure 11 and slope of curves Figure 12),
which suggests that any initial dinhibitory or toxicity

problem has disappeared.

The staggering increase in CO» production could be due
to the solubilization of native organic matter and/or
stimulation of the microbial population. Decomposition
generally proceeds faster under neutral-to-slightly alkaline

conditions. Liming materials added to soils can shift the
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composition of active microorganisms to favor cellulolytic
decomposition (Alexander, 1961). If this shift were

substantial enough, a doubling or tripling of CO, production

2
would not be unusual. It 1is also possible that a substantial
amount of CO, is coming from the dissolution of CaCO3 . Our

14C02 study indicated sizable microbial activity;

limited
however, the relative contribution to total C02 production

cannot absolutely be determined.

The microbial biomass measurements from the incubation
are shown in the third section of Table 11. These values show
a trend similar to the CO» production values. For the first
few days, the higher treatments could not be induced to
respire with substrates. However, 1in these cases, it 1is
likely that there 1is a very 1low population of active
microbial biomass, rather than none at all. The control
treatment biomass peaked at day three, then declined to a
rather constant population. This early peak and biomass
population is consistent with previous studies using
agricultural soils (smith and others, 1984Db). In the
CKD-amended soils, the microbial biomass seemed to peak at
the l4-day period (100-to-150 tons/acre) or at least plateau
(25—tq—50 tons/acre). These large increases in microbial
biomass parallel the Co, evolution data and indicate a large

pool of available substrate in the system.
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The inorganic nitrogen production pattern was quite
normal for the 0 ton/acre treatment, while for the first few
days, inorganic nitrogen was low due to the incorporation of
available N into the newly-forming microbial biomass. By day
8, the population was declining and releasing nitrogen back
into the inorganic pool. For +the 25-and-50 tons/acre
treatments, day 3 showed immobilization of nitrogen, although
the high " rate of carbon mineralization thereafter kept the
inorganic-N level at 5 ppm. The high rates of addition
maintained higher levels of 1inorganic~N with the 150
tons/acre application rate, showing some possible
salt-induced mineralization, as discussed under anaerobic
incubation above. Since the 150 tons/acre, treatment had the
highest rate of COp evolution during the last 5 days of
incubation, and a declining population, it may be possible to

accumulate this amount of inorganic-N.

The pH values over the course of incubation followed the
normal slowly-declining trends (Smith and others, 1982).
Values are well within the range conducive to microbial

growth. CKD treatments were 1-to-2 pH units higher than the
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control treatment, which could possibly account for the
increased activity of the microbial population, as explained

earlier in relation to CO2 production.
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Conclusions

From reviewing the experiments and data contained within
this report, it is quite evident that cement-kiln dust (CKD)
is not a hazardous material when applied +to normal soils
which are not otherwise contaminated or unstable. From the
chemical analysis it was concluded that the subject CKD is
similar in composition and reacti&n to agricultral lime. It
has also been shown that CKD would not significantly alter
the heavy-metal content of soil. From previous studies
(Hayne's and Kramer, 1982), it was shown that CKD did not

exceed the EPA limits for extractable toxic compounds.

In this study, the nature of the strong basic properties
of CKD solutions were shown to ge caused by hydration of
minor alkali metal oxides. The pH of this solution should be
quite toxic to biological 1life by itself; however, as the
leaching experiment indicated, it would take very little soil

to neutralize and buffer most CKD additions.

A significant CKD property is its ability to precipitate
heavy metals from solution. Because CKD is very fine material
with slow permeability when set up, it is a useful material

for liming waste-water holding ponds and landfill sites.
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The major consideration in determining the potential
hazard or potential toxic nature of CKD is not entirely its
chemical makeup or its physical properties, but the effect
ité use would have on a biological system. Land disposal of
CKD will gain greater acceptability after its wuse as an S0,
scrubber material, a waste-water cleaning material
and, obviously as a soil-liming material, have etablished its
usefulness and nonhazardous nature. It would be imperative

that CKD not be toxic to the soil microbial population.

In this study, we initiated two biological experiments
to determine whether CKD has a toxic effect on soil microbial
populations. Under both aerobic vand anaerobic conditions,
there seemed to be a somewhat stimulating effect from levels
of CKD when considering parameters that indicate microbial
activity. At higher rates, suppression of activity occurred;
however, in each case- (aerobic incubation) the population
recovered after a few days. It should also be pointed out
that laboratory incubations are static systems and, thereby,
are not subjected to dynamic environmental forces. Such
forces may dilute the effect of CKD even at the higher rate

of addition.
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In both biological experiments, it appeared that the
initial solubilization of organic substrates would be
responsible for much of the increased activity and increase
in microbial biomass in the aerobic incubation. The pH during
both types of incubations was not a factor, demonstrating
that the so0il and its microflora are quite capable of

handling CKD.

In these biological experiments, it was found that CKD

had litle effect on the biological component of soil. This

points out the need to test the toxicity of a material on the

system to which it is to be applied, rather than relying on

standardized tests to characterize all materials.

104



REFERENCES

Agarwal, A. S., Singh, B. R., and Kanehiro, Y., 1971, lonic Effects of
Salts on Mineral Nitrogen Release in an Allophanic Soil: Soil Science
of America Proceedings, Volume 35, p. 454.

Alexander, M., 1961, Introduction to Soil Microbiology: John Wiley and
Sons, Inc., New York, N.Y.

Baker, D. E., Welch, S., Stout, W., and Doty, W., 1975, Kiln Dust From
Cement Factories for Vacuum Filter Processing of Sewage Sludge:
Compost Science, Volume 16, Number 4, p. 28.

Bernabo, C., 1984, Acid Rain: A Search for Answers: Limestone.

Black, C. A., 1968, Soil-Plant Relationships: John Wiley and Sons, Inc.
New York, N.Y.

Chu, T. J., Chen, D. G., Weeter, D. W., Marks, B. D., and Ruane, R. J.,
1978, Characteristics of Stabilized Scrubber Sludges: Journal of
Environmental Engineering, Volume 104, No. 4, p. 731.

Daugherty, E. D., 1984, Environmental Control Technology: Limestone.

Federal Register, 1980, Part 261: Identification and Listing of Hazardous
Waste, Volume 43, Number 98, p. 33119.

Federal Register, 1978, Part 4: Hazardous Waste: Proposed Guidelines and
Regulations Proposed on the Identification and Listing, Volume 43,
Number 243, p. 58946.

Haynes, B. 'W., Law, S. L., and Jolly, J. W., 1981, Eastern Cement Kiln
Dust Characterization: AIME Annual Meeting August, 1981, 39S.

Haynes, B. W., and Kramer, G. W., 1982, Characterization of U.S. Cement
Kiln Dust: U. S. Bureau of Mines Information Circular 8885.

Kearney, A. T., 1979, Multimedia Assessment and Environmental Résearch
Needs of the Cement Industry: U. S. EPA G-195, Contract 68-03-2586.

Lindsay, W. L., 1979, Chemical Equilibria in Soils: John Wiley and Sons,
Inc., New York, N.Y.

Maugh, T. H., 1979, Burial is Last Resort for Hazardous Wastes: Science,
Volume 204, Number 4399, p. 1295.

Malhotra, R., and Major, R. L., 1975, Electric Utility Plant Flue-Gas

Desul furization - A Potential New Market of Lime, Limestone and Other
Carbonate Materials: Energy Sources, Volume 2, Number 1, p. 101.

105



Mennell, M., Merrill, D. T., and Jorden, R. M., 1974, Treatment of Primary
Effluent by Lime Precipitation and Dissolved Air Flotation: Water
Pollution Control Federation, Volume 46, no. 11, p. 2471

Minton, G. R., and Carlson, D. A., 1976, Effects of Lime Addition on
Treatment Plant Operation: Water Pollution Control Federation,
Volume 48, Number 7, p. 1697.

Ntzer, A., Wilkinson, P., and Beszedits, S., 1974, Removal of Trace Metals
from Wastewater by Treatment with Lime and Discarded Automotive Tires:
Water Research, Volume 8, Number 10, p. 813.

Pearson, F. H., and McDonnell, A. J., 1975, Use of Crushed Limestone to
Neutralize Acid Wastes: Journal of Environmental Engineering, Volume
101, Number 1, p. 139.

Pojesek, R. B., 1979, Solid-Waste Disposal: Solidification: Chemical
Engineering, Volume 86, Number 14, p. 141.

Smith, J. L., McNeal, B. L., Owens, E. J., and Klock, G. 0., 1981, Compari-
son of Nitrogen Mineralized Under Anaerobic and Aerobic Conditions
for Some Agricultural and Forest Soils of Washington. Communications
in Soils and Plant Analyses, Volume 12, Number 10, p. 997.

Smith, J. L., Owens, E. J., and McNeal, B. L., 1982, Effect of Volcanic
Ash on Soil Nitrogen Mineralization and Accompanying CO» Production:
Northwest Science, Volume 56, Number 3, p. 170.

Smith, J. L., McNeal, B. L., and Cheng, H. H., 1984a, Estimation of Micro-
bial Biomass: An Analysis of the Respiratory Response of Soils:
Soil Biology and Biochemistry (in press).

Smith, J. L., McNeal, B. L., Cheng, H. H., and Campbell, G. S., 1984b.,
The Calculation of Maintenance Energy and Nitrogen Mineralization
During the Steady State Period of a 60-Day Incubation (in review).

Smith, J. L., McNeal, B. L., Cheng, H. H., and Campbell, G. S., 1974,

Lime Makers See Big Growth in Pollution-Related Outlets: Chemical and
Engineering News, Volume 52, Number 35, p. 7.

106



WAC 173-303-910(1) (b) (iv) (bb.2)

LANDFILL, MINE RECLAMATION, AND SOIL STABILIZATION

The largest single use for waste CKD in the U.S. is for
land fill. This use not only provides a repository for the
dust, but increases the value of the land it is used on,
which gene;ally is marshy or unproductive in some other way.
CKD from Ideal's Seattle Plant provided the fill resource for
two reclamation projects adjacent to their plant in the early
1970's. The land fills, along West Marginal Way near Puget
Park and at South Park, were operated by Duwamish Excavating
and Trucking Company under ‘permit by the King County
Engineering and Building and Land Development Departments
(Grading Permit File Nos. 1174 and 1849). Maps of the fill
locations are attached as Appendix B-6. Thése landfills
increased the value of the land raised by the CKD, which now
supports expensive real estate. No significant problems were
generated by the £fills, which were operated with full

knowledge of the Washington Department of Ecology.

The value of Ideal's CKD as mine backfill is discussed

thoroughly in Section 910(1) (b) (iv) (bb.4), Environmental
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Checklist for the Dale Strip Pit Reclamation Project, and

will, therefore, not be repeated here. This use has consumed
247,663 tons of 1Ideal's CKD over the last five vyears and
assured Industrial Mineral Products' compliance with surface

mined-land reclamation laws.

In the last two years, a joint federal/state project
involving reclamation of Washington's abandoned coal mines
has created a potential large-volume use for Ideal's CKD that
could materialize within a year. In the way of explanation of
the project's scope, the following report, prepared in July,
1974, by geologists from the Washington Department of Geology

and Earth Resources, is reprinted in its entirety.
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ABANDONED COAL MINE INVENTORY

by

Timothy ). Walsh and Frank V., La Salata *

Taylor coal mine in King County. Geologists in the foreground are inspecting the shaft which was the main entry,

In 1977, Congress passed the Surface Mining Control

and Reclamation Act (SMCRA) to ameliorate adverse
effects of past coal mining and to regulate subsequent
coal mining. SMCRA provided for a tax on current coal
mines at a rate of 35 centsf/ton for surface mines, 15
cents/ton for underground mines {or 10 percent of the
value at the mine), and 10 cents/ton for lignite mines (or
2 percent of the value at the mine), The revenue from
this tax is deposited in the Abandoned Mine Reclamation
Fund. SMCRA also created the Office of Surface Mining
(OSM) to administer the provisions of the act. OSM
oversees state regulatory agencies which administer the
act, or as in the case of Washington, directly regulates the
coal mining industry of astate, |n addition, OSM performs
reclamation and provides technical assistance to state

*  Division of Geology and Earth Resources Geologists.
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reclamation agencies. Washington has no reclamation
agency, so reclamation here is performed directly by
OSM. The Abandoned Mine Reclamation Fund provides
revenue for these functions, and also provides for direct
payments to state regulatory and reclamation agencies.
The act provided that at least 50 percent of the proceeds
should be used for these purposes in the state of origin
when there is sufficient need for reclamation. As of the
end of fiscal year 1983, more than $9 million had been
collected from the Washington lrrigation and Develop-
ment Company (WIDCO), and Paimer Coking Coal
Company, operators of Washington’s two active mines.

To determine the reclamation needs of the states,
OSM contracted for a national inventory of abandoned
mines. The inventory for the State of Washington identi-
fied 10 problem areas, four of which are in the vicinity
of Roslyn and Cle Elum in central Washington. The other
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six problem areas were located near Centralia (two areas),
Bellingham, Black Diamond, Newcastle, and Wilkeson.

By the end of fiscal year 1983, OSM had under-
taken 11 emergency reclamation projects in Washington,
only one of which was in an area included on the national

inventory (these emergency projects cost OSM less than

$150,000). Reference to figure 1 shows that the inveu-
tory was inadequate for dealing with the potential mine
problems because the extent of coal mining in western
and central Washington far exceeded that recognized in
the inventory. One result of the sparseness of the inven-
tory was that OSM transferred more than $3 million from
Washington’s 50 percent share of the coal production tax
to other parts of the country, citing insufficient reclama-
tion needs for the funds here,

In January of 1984 a cooperative agreement was
signed between the Department of Natural Resources,
Division of Geology and Earth Resources (DGER), and
OSM. This agreement was the culmination of efforts
by the Department of Natural Resources to rectify the
inadequacies of the original inventory. The agreement
called for the State of Washington to conduct an inven-
tory of all abandoned coal mine lands within the state,
and provide OSM with a final report along with site-
specific descriptions and maps of the areas investigated.
The final report will summarize the results of the inven-
tory, by county, quadrangle, and severity of hazard.

Seven broad regions of interest, based on past coal
mining activities, were defined for the study. These were
(1) King County (Black Diamond, Issaquah, Renton, and
the Green River coal mining area), (2) Pierce County
(Wilkeson, Carbonado, Fairfax, and Ashford), (3) Lewis
County (Centralia, Chehalis, Toledo, Morton, and Pack-
wood), (4) Cowlitz County (Keiso and Castle Rock), (5)
Kittitas County (Roslyn, Cle Elum, and-Manastash), (6)
Skagit County (Hamilton and Cokedale), and (7) What-
com County (Bellingham, Glen Echo, Van Zandt, Blue
Canyon, and Glacier) {fig. 1). An average of 3 weeks
was allotted for each of these broad study areas.

The study had three objectives: First, to inventory
abandoned-coal-mine-related problems affecting the health,
safety, and general welfare of the public at large. Second,
to categorize these problems by severity, accessibility, and
proximity to population. Finaily, to recommend to OSM
the priority in which these problems should be corrected
{based on their detriment to the general public). -To date
DGER  has identified 76 problem areas, .~

In addition, five areas within the seven broad
regions were targeted for more detailed inventories.
These areas were Roslyn-Cle Elum, Issaquah, Newcastle-
Coal Creek, Renton, and Bellingham. Each of these areas
was selected because of the intensity of previous coal
mining activities, the lack of detailed descriptions of the
problems as they currently exist, and the presence of
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extensive residential or recreational development, Each
of these areas was selected by OSM in conjunction with
DGER. The Office of Surface Mining (OSM) awarded
contracts to consulting companies for the detailed inven-
tories.

These contracted inventories proceed from office
compilation of mine map data held by the Division of
Geology and Earth Resources (Schasse and others, 1983)
and all available historical data, to field location of
hazardous mines, followed by surveying and title searches
of properties requiring reclamation. If necessary, drilling
may be done to verify the existence of underground
workings as shown on mine maps or to probe for mine
voids in areas lacking mine maps. Finally the contractors
will make recommendations for reclamation and will rank
the severity of problem areas in consultation with OSM.

The contractors retained by OSM are listed below:

(1) Roslyn-Cle Elum: George Maddox and Associates,
Spokane, Washington. OSM budgeted $75,000 in fiscal
year 1983 for the Roslyn area inventory (fig. 1) which is
nearly completed. At least 26 mines were operated in this
area (Schasse and others, 1983), and more than 80 mine
openings and subsidence areas have been located; 12 have
been targeted for reclamation, and OSM anticipates design
and construction expenditures ofapprdximate!y $150,000.

(2) Issaquah: Goodson and Associates, Denver, Colorado.
OSM has budgeted $75,000 for the Issaquah area inventory
which consists of lands east of state highway 900 and
south of interstate highway 90. At least five mines have
been operated in this area. Field work to date has shown
that most of the surface expressions of mine openings
and subsidence have been modified by urban development.
Investigations are continuing,.

(3) Newcastle-Coal Creek: Skelly and Loy, Lexington,
Kentucky. Field investigations have not yet begun in
the Newcastle-Coal Creek area but at least 19 mines have
been operated in the area (Walsh, 1983) and extensive
areas are still known to be open. OSM reclaimed entries
to the old Newcastle mine in 1983,

(4) Renton: Morrison-Knudsen, Boise, Idaho. At least 18
mines have been operated in Renton (Livingston, 1971).
Investigations to date have uncovered at least three areas
of probable mine subsidence. OSM has already reclaimed
one area of subsidence in Renton as an emergency prob-
lem. Field investigations are continuing as of this writing.

(5) Bellingham: Tetra Tech, Englewood, Colorado. Two
large mines and several smaller ones have been operated
in Bellingham, Subsidence is known to have occurred



and one entry is reported to be at least partially open.
Field investigations have just begun and are expected to
be completed soon.

When completed, DGER will combine the infor-
mation produced by contractors with our own data and
produce an overall inventory that we estimate will include
virtually all of the potential abandoned-mine-land-prob-
lem areas in the state. Reclamation priorities will be
recommended to OSM and the report will be made availa-
ble to the public as a DGER open-file-report. An appendix
containing 2 inch by 2 inch photographic color slides of
all the sites inventoried by DGER will be on file in the
DGER library, The target date for completion of the
report is October 1984, While we intend this report to be
used principally for establishing reclamation needs and
priorities, it is also expected to be used for planning in the

affected communities. It may be useful for historical

purposes as well.

New county
park digs up
Coal Creek’s
mining day

8y Ed Penhals
P Reporter

NEWCASTLE — At firt glance,
it seems a very understated way {0
start King Counfy’'s grandest park
acquusition,

The roar of trucks hauling rubble
(o a nearby landfill (requently
drowas out the sound of birdsang
slong Coal Creek below,

AL the west end of this |00-acre
wooded comdor that (he county has

purchased for §529,000 is a gravel pit

that was i use uncl lasz Apnl,

And 8¢ the eastern end. an old
concrete siab rests in a field of grass
thet is brown at Lhe onset of autumn.

Mind’s eye

But step onto a path that foliows
the creek Into the wooded cormdor
and remnants of a coal munng ern
gone by come (0 iife in the mind's
eye.

Rotting timbers of a trestle and
the (irm but overgrown flat surface
af an old rairoad bed are evidence
that the Seatiie-Walia Walla Rairosd
ran up the Coal Creek Valley a
hundred years ago to the nch coal
mines on he westem [flanks of
Cougar Mountain, near {ssaquah.

Called the "Coal Creek Exten-
sion,” {he 100 acres recently pur-
chased by the county represents the
first major acquiution of what coun-
ty officiais hope will one day become

s 2.000acre “widerness” park on .

Cougar Mountam.

Largest park

1t woukd e the counry's largest
park, increasing the size of county
parkland holdings by one-third.

It’s hard 1o imagine that 3,000 ta
4,000 people lived and worked in the
Coal Creek Valley (rom the late
1800s untit the market for coal fuel
{ell away in the 1200s,

The raiiroad that was to be buit
(o Walla Waila never made it past

. the Newcastle coal mines. The towns
that sprung up sround them were
moaved sway by therr former resr
dents,

And that old sisb of cancrete, the
foundation of a bailer Toam. 13 all
that's left of the Newcasile Hotel. {t
stood where Lakemoat Bouievard
now tums ito the Coal Creek-
Newcastle Road, and 1hat’s where
the traii down the creek begins.

Not far sway, the top of the 22-
foot-high concrete arch lo the Mul-
doon Seam an the Ford Slope 18 sull

Tom Eksten of the King
County Parks Depaniment ies
a marker in front of an oid
mine shah at Coal Creek

wisible, Now mostly plugged with
dirt and rocky rubbie, it was the
entrance {0 a 1,740-foot tunnel that
dropped 850 verical feet to mines
where |1 electnc locomotives deliv-
ered coai-filied cars that then were
pulled to the surface by a seam
houst,

Keeping lore allve

Tom Eksten, the King County
Parks Department's Cougar Moun
{atn project admuusirator, knows by
heart a lot of the iore {hat's been
kept alive by the local histonans,
Harvey Manming of the lssaquah
Alps Trails Club and Jean Bacon of
the Newcastie Histonical Disinet,

And like Manning or Bacon. he
can point 1o woods where Red Town,
2 coal company -town where all the
houses were painted red, once cxist:
ed. In the other direction was
Ramnbow Town, where pnvately
owned homes were pawnted every
other calor but red.

The County Council recently au-
thonzed County Executive Randy
Revelle to spend §1.9 miilon to
acquire 120 acres of land, including
the Coal Creek Extension, (hat make
up the key access paints to the
proposed park.

Among the parceis turgeted for
early acquintion, however, 15 & 3ix-
SCTe pAnoranue view property adjue
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cent 0 the exsiing upper Cougar
Mountain Purk that's been dubbed
the “muilion dollar view'" by observ-
ers who don't have (o negouate the
purchase price. Purks employess
joke that they've been taid 0 call it
the “31.30 view.”

The land value of the huge
woodland park has been estimated at
$16 mullion. Reveile will make known
later this manth how ihe county
plans (0 finance further property
acquisitions at (he park ste.

Eksten saxd the Coai Creek
Extension became the firsi majpor
purchase because it provides a
commectum beiween ., the exstng,
undeveioped Coal Creek Park to the

. west and the future Cougar Mountain
park.
But even i park plans for the
mountan {all apart, the 100-acre site
will stand by iseif as a vaiuable park
because of ats hisioncal interest and
becouse 1's 2 logical extenmoa of
- Casl Creck Purk, he saud,

The trad down Caal Creek 18 an
ensy one that mamly {oficws st abd:
bed of the raiiroad that used to carry
coal out of the Newcastle mmes, The
creek meanders, cutiing 3 deep
mvine. It dnes up wih a dry
summer like last one, but 18 full mast
of the year, The stream 18 (ed at one
pout along the trmil by a small
watertail.

" The lssaquah Aips Cludb mem-
bers have waiked along the ratiraad
bed for y=ars, And they've placed
numercus signs on trees that pownt
out where a raroad siaiion once
stoad, the location of & steam power
plant that vamshed after Puget
Sound Power and Light Co. came (0
town 1 182 and the sie where
tocomotives changed direchhon on &
roundiable,

‘Interpretive signs’

Ekuten envisons a mare elabo-
rate system of “interpreuve” trad
signs (hat tell the history of the place
with weatherproof photographs af
buildings and other mining-reiated
structures that once stoxd alongside
the raiiroad bed.

There are, however, senous hat.
ards on (he new park land. Mine and
sir shalt openings that drop hun-
dreds of feet into the earth dot (he
area, While many appear piugged
with rock, it and tmber, cavens
easly could occur, sad Eksten,

For that reasan, parks officials
will not encoursge public use of the
a1t unid mne shaft safely measures
are in place, Eksten s,

But the valley trad widl not ba
clased, he added.

Eksten noted ‘that the lederat
Offwce of Surface Muning soon wiil be
insiailing temporary lencing around
the wunst hazurds



In western Washington, the Office of Surface Mining has
targeted abandoned coal mines in the Coal Creek area near
Bellevue as representing the most hazard to public safety.
One subsidence pit in the area is 40 feet deep and 30 feet in
diameter. Mine entries 15 feet in diameter and 700-plus feet
deep have been found. King County has recently acqguired 100
acres near Newcastle of what will eventually be a 2,000-acre
"wilderness park" on Cougar Mountain. The new "Coal Creek
Extension Park" does contain some serious hazards, as
outlined on the attached Seattle Post Intelligencer news
clipping which says in part: "Mine and air shafts dot the
area. While many appear plugged with rock, dirt and timber,

cave-ins could easily occur".

OSM is considering the wuse of spoils generated by
excavation of the I-90 Mt. Baker Ridge Tunnel as £fill for
these mine hazards, if the two projects can be coordinated to
fulfill their individual time constraints. Correspondence
with the OSM on October 2, 1984 (Appendix B-7), by an Ideal
representative, introduced OSM to the existence and
availability of Ideal's CKD for such a project. The subject
is under discussion between OSM and Ideal and information has

been passed onto the contractors responsible for the Coal
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Creek reclamation project, Skelly and Loy of Lexington,

Virginia.

The technology 1is available for such a project, as CKD
has been wused for this purpose in the past, and is widely
known for its value as a grout and water-treatment agent
(e.g., neutalization and iron precipitation). The ability of
CKD to harden after exposure to moisture makes it useful for
soil stabilization.Appendix B-8 represents results of a study
on the use of CKD as a soil stabilizer. 1In combination with
the Mt. Baker Ridge Tunnel excavation spoils, it could
provide an excellent, stable fill in the abandoned coal mines
at Coal Creek. Its availability within reasonable trucking
distance of the project would make it economically feasible

to use CKD for this purpose,

Use of Ideal's CKD as a liner and daily cover source for
local sanitary landfills was described in the foregoing
section on agricultural uses (Smith, 1984). The King County
Solid Waste Division has been made aware of this study and
the availability of 1Ideal's CKD for this application.
Discussions are underway between King County Engineers and
Ideal personnel as to the feasibility of a pilot landfill

project using CKD at the Cedar Hills facility.
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WAC 173-303-910(1) (b) (iv) (bb.2)

WASTE STABILIZATION

In the Agricultural Uses Section above, the paper by

Smith, Effects of CKD on the Chemical and Biological

Properties of Soils, discussed stack-gas sulfur scrubbing

techniques wusing CKD, along with methods by which other
sludges and acid wastes can be stabilized by CKD. The
following information is provided in addition to Smith's

research summaries.

The >use of Ideal's CKD to stabilize. hazardous and
non-hazardous sludges has real potential in Washington State.
CKD 1s very absorptive so that dewatering is achieved before
chemical and physical stabilization. Characteristics of CKD
such as high pH, calcium oxide content, and fineness allow
lime replacement in waste water treatment and acid
neutralization. 1In these areas and others, there are
- opportunities for CKD to replace caustic soda, soda ash, and

other high-alkaline or alkali materials (Nicholson, 1983).
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Sewage Sludge Stabilization

Qver 100 million tons of waste-water treatment sludge
are dJgenerated annually in the U.S. (Nicholson, 1983).
Handling of sewage sludge involves problems with odor,
heavy~-metal migration and disease-causing pathogens.
Municipalities, including Seattle, have several alternatives

in dealing with the difficulties facing. them over disposal of

their sewage sludges, all of which have problems: 1)
incineration at a cost of $40. per wet ton; 2) landfill
disposal; 3) land application to crops; 4) sea disposal; or

5) composting. Use of CKD in conjunction with sewage sludge
has many benefits, inciuding sludge dewatering which produces
a Jgranular substance that is easie: to handle, store and
séread. CKD also raises sludge pH to as much as 12 for two
hours, which 1is important in demobilization of heavy metals
and destruction of pathogens. CKD also eliminates sludge
odor. Because of the presence of calcium oxide in CKD, it
acts as a phosphate-and nitrogen-compound suppressant
chemical in sewage sludge effluent waters. Appendix B-9 is
results of a study using CKD in vacuum-filter processing of
sewage sludge. As a fertilizer, the CKD/sewage sludge
combination provides soil nutrients that would be absent with

use of Jjust one of these waste substances. Repeated use of
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nitrogen-rich soil amendments such as sewage sludge
ultimately reduces soil pH-to the point that problems from
its use out-weigh benefits. CKD provides a lime effect that

counteracts this nitrogen-induced soil acidity problem.

Seattle's METRO applies its sewage sludge on forest land
in western Washington. It has chosen to avoid food-crop uses
for the fertilizer because of public resistance to this
application. The City of Spokane Wastewater Treatment Plant
has applied 1its sewage sludge to barley cropland near Deer
Park, however, with great success. Spokane has experimented
with combining their sewage sludge with a mineral by-product
from Chewelah, Wahington, that has properties very similar to
CKD. The technology is available to combine CKD and sewage
sludge 1in western Washington. It remains for governmental
agencies and Ideal to work out arrangements for such
projects, using the two valuable waste materials in
combination. Certainly, CKD would made a good addition to the
sewage sludge that is currently being composted with sawdust
in the Seattle area.

The coal strip mine at Centralia, Washington (Widco)
uses sewage sludge to reclaim its mined 1land. Encouraging
Widco to use CKD 1in conjunction with sludge 1in their
ground-injection fertilizer system 1is another option for

Ideal in their marketing efforts.
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Sulfur-Scrubbing Sludge Stabilization

CKD technology has also been applied in the field of
sulfur scrubbing sludge stabilization, an application area
thought by some to offer the greatest growth opportunity for
recycled CKD in the coming decade (Nicholson, 1983).

In the absorption of SO0, from stack-gases by wet
scrubber slurry, CKD was found to be better than limestone
and almost as good as lime. Surprisingly, problems of scaling
in the scrubber system were less severe with CKD than with
lime in the slurry (Davis and Hooks, 1975).

This use for CKD could have potential in Washington for
coal-powered power plant exhausts, as well as for sulfur
emissions from paper mills and the sulfide ore smelter in
Tacoma (ASARCO).

Northwestern States Portland Cement Company of Mason
City, Iowa, studied CKD in 1972 to determine the vélue of the
waste material as a replacement for ground limestone,
dolomite or comparable materials to suppress sulfur oxide
emissions from coal-fired steam power plants. The rationale
for this project 1included the facts that, as this study

stated:
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"1) Kiln dust approached limestone in available calcium
oxide content;

2) Kiln dust has gone through thermal treatment,
partially calcining 1it, and air stream classification to
present an ultrafine particle size with very high specific
surface; therefore rate of reaction should be high;

3) Kiln dust contains significant quantities of
ultrafine inorganic oxides which might advantageously promote
adsorption and reaction;

4) The material is a waste product available in
quantities sufficient to handle a significant fraction of
sulfur oxide emissions from stack-gases;

5) Particle size is in the same order of magnitude as
flyash and, therefore, can be collected in conventional air

pollution control equipment."

Three procedures were considered:

1) Using kiln dust in slurry form as a scrubbing agent
with the exhaust gases passing through a reactor for ligquid
contact reaction between the calcium materials and the sulfur
oxides. Laboratory results were encouraging. This procedure
might be applicable to sulfur emissions from paper mills and
sulfide ore smelters 1in addition to coal-burning steam

generating plants.

v
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2) Passing of the sulfur oxide-laden gases through a
fluidized bed of kiln dust. This was most successful at
ambient temperatures. As the temperature of the gases
increased above 100 degrees Fahrenheit, sulfur oxide removal
efficiencies dropped.

3) A laboratory dry-scrubbing procedure comparable to
introducing the dust with the coal firing area in the boiler.
Laboratory test results indicated that up to 90 percent of
SO2 could be removed from stack gases at 930 degrees
Fahrenheit, utilizing stoichiometric quantities of the kiln
dust. This level 1is unapproachable by conventional dry

injection scrubbing processes."
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Water Treatment

In Oregon, CKD has been successfully substituted for
lime in coagulation processes involving preparation of alum
flock for removal of turbidity from water. The dust
neutralized the water and, in addition, improved
flocculation, apparently because the small residual insoluble
dust particles provided dense nucleation sites for the alum

flock.
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Acid Mine Drainage Neutralization

While many papers have

been written on

the successful

use of CKD and lime wastes as a neutralization agent for acid

mine drainage,

put 1in Washington. The bacterial

responsible for acid mine drainages

often reaches 2.5 and 3.0.

pH
Washington are not generally acidic

are 1low 1in sulfur and pyrite.

drainage pH in Washington is 5.8

studies on the use of CKD

backfill and as treatment

attached
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and waste

of acid

this is not a use to which CKD is likely to be

breakdown of pyrite 1is
in eastern states where
Coal mine drainages in

because its coal measures

The range of c¢oal mine

to 8.2. Results of two

lime as coal mine

coal mine water are

as Appendices B-10 and B-11.



Stabilization of Industrial Waste Acids

In the steel and metal finishing and plating industries,
large volumes of sulfuric acid and other heavy-metal laden
pickling liquors are generated. Their disposal 1is a serious
problem. Limestone is the most widely-used substance for acid
stabilization. Limestone cannot in many cases neutralize a
strong acid beyond a pH of 7, which is necessary when a waste
stream must be over—neutralized to precipitate metals, and to
comply with environmental standards (Nicholson( 1983). The
insoluble constituents of limestone also produce a larger
volume of sludgé, which raises disposal costs (Spinola,
1971). CKD requres a larger neutralizing base system and
longer reactivity time than 1lime, but CKD is more cost

effective.

Bethlehem Steel, Boeing and Hytek Finishers, all of whom
produce pickle liquors in the Seattle area, have expressed an
interest in 1Ideal's CKD in the last three years.
Unfortunately, the present regulatory environment has done
nothing to encourage this problem-solving approach to
neutralization of wastes at opposite ends of the pH spectrum.
Chemical Security Systems of Arlington, Oregon, have used

Ideal's CKD in the last two months to stabilize waste acids
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and chemically-polluted soils at the Western Processing plant
cleanup project in Kent, Washington, and routinely use
alkaline substances such as CKD at Arlington proper to

stabilize acid wastes.

Georgia Pacific has used Ideal's CKD at their Bellingham
Plant to neutralize and stabilize acids developed 1n their
naper process so that they could be transported to Arlington,

Oregon.

In July, 1982, I.M.P. was approached by the King County
Department of Public Health to accept 5,000 cubic fect of
waste lignin sulfonate from Monsanto Industrial Chenmicals
Company, Seattle, at the original CKD reclamation site.

Correspondence from Monsanto is attached as Appendix B-12.

Lignin sulfonate is used by Monsanto as the source of
vanillin, or wvamilla extract. Through time, solids had
collected at the Dpottom of their storage tanks and required

removal. The lignin waste was quite acidic (pH 4.9).

At the same time, I.M.P. was looking for a substance to
control dust on its mine haul roads. Lignin sulfonate 1is used
routinely by the U.S. Forest Service and private logging

companies to control dust on logging roads.
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As such, arrangements were made, with full DOE approval,
to combine Monsanto's wastes with Ideal's CKD, to neutralize
and stabilize the acids. Some of the lignin sulfonate was
spread on the silica sand mine roads és well. Road dust was
substantially reduced through the summer mihing season as a

result.
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WAC 173-303-910(1) (b) (iv) (bb.2)

HIGHWAY CONSTRUCTION

Perhaps the greatest potential use for CKD, and one that
would not be as seasonal in its demand as agricultural
markets, is its use as a substitute for hydrated lime in
lime/flyash/aggregate road base systems. In 1983, the Federal
Highway Administration released a report entitled

Kiln Dust-Fly Ash Systems for Highway Bases and Sub-Bdses

(Collins and Emery, 1983). It is their intention to undertake
some road construction projécts using this system soon, in
those states already familiar with the concept and

its engineering design.

A Toledo, Ohio, company, N-Viro Energy Systems Ltd., has
developed a product called N-Viro Crete, a pozzolanic
concrete pavement that uses coarse and fine aggregate with a
stabilizing mechanism involving cementitious and pozzolanic
reactions between CKD and flyash from coal-fired power
plants. The concrete 1is said to be a viable product because
it costs less, raw materials are abundant, and fine

aggregates can be used in the mix design.
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Kiln dusts, replacing hydrated lime in these
compositions, can provide equal or better durability, as well
as volume stability characteristics. Tests and field
performances have shown that such mixes gain strength, with
time, to compressi?e ratings of 2,000 to 3,000 psi, even when
cured under ambient temperature conditions. In nearly all
cases, the kiln dust/flyash/aggregate mixes exhibit greater
ultimate strengths than comparable lime/flyash/aggregate
mixes. In addition to higher strengths, the pozzolanic
pavement has autogenous healing capability. Any cracking, if
allowed to rest, will eventually re-cewent with only little
strength loss (Nicholson, 1983).

Recent escalation in the cost of fuel and asphalt
construction, along with changing business conditions, have
presented promoters of .CKD for road base construction with
fresh marketing' opportunities. Today, binder costs of $2.25
per ton or less make the product significantly less expensive
than asphaltic concrete. Building a two-lane, 9-inch deep
mile of pavement will result in recycling of 3 million pounds
of kiln dust and flyash material, save 100,000 gallons of
oil, and save at least $30,000 per mile (Nicholson, 1983).

In the road base arena, there are 70 million tons of
bituminous base consumed annually in the U.S. The asphalt

going into road bases either should be reserved for fuel, or
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saved for surfacing which 1s a very important need. 1In
addition to a tremendous cost savings to consumers,
aggregates, that are scarce 1in some areas, can be extended

with use of the CKD system (Stearn, 1979).
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WAC 173-303—910(1)(b)(iv)(bb.2)k

'FILLER MATERIAL

CKD has been used a mineral filler for bituminous paving
materials and asphaltic roofing materials. It has also been
suggested as a filler for plastics and for asphaltic products
such as insulating board, concrete expansion strips, and

sound-deadening material.
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WAc 173-303-910(1) (b) (iv) (bb.2)

CERAMIC MANUFACTURE

In the manufacture of glass, large amounts of soda are
used. Researchers have found that cement—kiln dust could be
used beneficially as a partial replacement for soda in making
green glass because it increases the rate of decomposition of
sulfates, which is the main cause of foaming in glass baths.
Other research reports similar success in the use of kiln
dust to make glass where color and high chemical stability
are not essential considerations (Davis and Hooks, 1975).

CKD 1is also being studied as a raw material  for
light-weight aggregate production. Large péllets have been
made from a blend of CKD and other chemically-reactive
materials. The heat required 1is less than that generally

required for sintering (Stearn, 1979).
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WAC 173-303-910(1) (b) (iv) (bb.3)

INAPPLICABILITY OF TIE STATIC ACUTE FISH BIOASSAY TEST

AS A DANGEROUS WASTE CATEGORIZATION TEST

FOR CEMENT-XILN DUST TIHROUGH DEMONSTRATION THAT FISH

MORTALITY IS ATTRIBUTABLE SOLELY TO ELEVATED P

The following report was prepared by Dr. Peter Chapman
of E.V.S. Consultants of Vancouver, B.C., to demonstrate that
Ideal's CKD was captured as .a dangerous waste solely because
of effects related to its elevated pH in solutions containing
rainbow trout. The study demonstrates that leaching of CKD
into groundwater will not pose an acute lethal hazard to

aguatic life.
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EVS. Consulcants

Biological and Chemical Services
for the Environment

1014 Yale Avenue N.
Seattle, WA,
U.S.A. 98109

Tel: (206) 623-3074 Our File: 220-1

October 26, 1984

Mr. Larry Darby

Ideal Basic Industries
(Cement Division)

5400 W. Marginal Way S.W.
Seattle, Washington

Dear Mr. Darby:

Re: Biological Testing and Provision of Expert Counsel re Waste Cement Kiln
Dust Disposal

We have completed all work on the above, following our work-outline dated October
12, 1984, You have been kept informed of our progress through telephone com-
munications.

Attached please find a draft of our letter report in fulfillment of Task 3 of our work
outline. This letter report is presented as a draft for review by yourselves and
Industrial Mineral Products prior to finalization. When we have your comments, we
will provide you with a final copy, to be submitted to WDOE by. Ideal Basic Industries.
For this final submission, we would ask that you provide us with a more readily
reproducible copy of Biomed's bioassay data sheet than we present have available.

If you have any questions please do not hesitate to call. We trust that the letter
report completes our present assignment to your satisfaction.
Yours truly,

E.V.S. CONSULTANTS

Peter M. Chapman, Ph.D.,
Vice-President

PMC:mkm

cc: D. Skeie, Industrial Mineral Products, Inc.

AA

VANCOUVER ¢ SEATTLE ¢ VICTORIA ¢ CALGARY -l
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EVS. Consultants

Biological and Chemical Services
for the Environment

195 Pemberton Avenue
North Vancouver, B.C.

Canada V7P 2R4 Qur File: 220-1
Tel: (604) 986-4331 Y
o )986-1516 W.0.: 84 - 18I

October 24, 1984

Mr. Larry Darby

Ideal Basic Industries
(Cement Division)

5400 W. Marginal Way S.W.

Seattle, Washington

Dear Mr. Darby:

Re: Acute Toxicity Test on Waste Cement Kiln Dust

We have completed three (3) static acute fish toxicity test on Waste Cement Kiln
Dust received October 09, 1984.

The following results indicate that cement kiln dust toxicity may be attributed to
high pH upon mixing with neutral dilutent water. No toxicity was evident upon
exposure of fish to pH-neutralized cement kiln dust and water. Similarly, pH

elevated diluent water showed toxic effects identical to pH-unadjusted kiln dust at
{000 ppm. '

Standard bioassay procedures were followed in accordance with the Washington State
Department of Ecology guidelines for the Static Acute Fish Toxicity Test (1981).

The results, summarized below for your convenience are based on data from the
following pages.

Summary of Results:

No
Concentration Deaths/Total Washington D.O.E. Initial
Sample (mg/L) Fish Exposed Classification* pH
Cement Kiln Dust 1000 30/30 DW 10.6
(pH unadjusted) 100 0/30 9.1
Cement Kiln Dust 1000 3/30 no classification 7.2
(pH neutralized) 100 0/30 7.3
Control diluent water - 30/30 no classification 10.6

(pH elevated)

VANCOUVER . SEATTLE . VICTORIA . CALGARY . . . . !
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* EHW = Extremely hazardous waste (no. deaths 10/30 in 100 mg/L sample
concentration)
DW = Dangerous waste (no. deaths 11/30 in 1000 mg/L sample concentration).
Yours truly,

E.V.5. CONSULTANTS LTD.

Craig T. B

Bioassay Supervisor

CTB:mkm



EVS. Consultants

Biological and Chemical Services
for the Environment

1014 Yale Avenue N.
Seattlie, WA.

U.S.A. 98109 , )
Tel: (206) 623-3074 Our File: 220-1

October 26, 1984

Mr. Larry Darby

ldeal Basic Industries
(Cement Division)

5400 W. Marginal Way S.W.
Seattle, Washington

Dear Mr. Darby:

Re: Aquatic Toxicity Testing on Waste Cement Kiln Dust (CKD)

At your request, we have conducted two WDOE Hazardous Waste Fish Bioassays with
a sample of your waste cement kiln dust. Bioassay data sheets are provided in
Attachment A and the results are summarized below.

In the first test, using the sample as provided, the waste was classified as a
Dangerous Waste (DW). All 30 of the fish in the 1,000 mg/L concentration died
compared to no deaths in the 100 mg/L concentration. The waste initially raised the
pH levels in the test containers to 10.6 at 1,000 mg/L and 9.1 at 100 mg/L.

In the second test, the dilution water plus waste was neutralized using HCI.
Otherwise, all procedures followed those used in the first test. Measured pH values
ranged from 7.2 - 7.3, and the waste was not classified as dangerous.

The results of this testing indicate that elevated pH is the reason for observed
toxicity. Similar results had been previously determined in independent testing by
Biomed Laboratories (Attachment B).

In order to determine whether elevated pH values alone would kill fish, a third test
was done. Clean dilutent water was pH-adjusted with NaOH to the pH recorded at
the 1,000 mg/L test concentrations for unadjusted dilutent water plus waste. High
pH values in fish bioassays with CKD has been shown to be due to NaOH (Smith,
1984). All of the fish died within hours (Attachment A).

/2

VANCOUVER . SEATTLE o VICTORIA o CALGARY
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ATTACHMENT B

Results of Biomed Fish Bioassay Tests With
CKD From Ideal Basic Industries
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RESEARCH LABORATORIES, INC.

October 25, 1983

Ideal Basic Industries

Cement Division . .
Ideal Plaza

950 17th Street

P.O. Box 8789

Denver, Colorado 80201

ATTENTION: Harlan W. Powledge

SUBJECT: Static acute fish bioassay testing on juvenile
rainbow trout, Salmo gairdneri.

Acute oral rat toxicity on male albino white rats.

SAMPLE ID: Lab $#10041 Waste cement kiln dust

PRCCEDURE: The above sample was tested on fish at the
1000 ppm level, then retested at the 100 ppm
level. The sample was tested on fish a third time
at the 1000 ppm level under pH controled conditions.
The procedure followed is outlined in the State
of Washington's General Procedure for Static
Acute FlSh Bloassay Testlng.

RESULTS: Thlrty (30/30) of the flSh tested with BioMed
sample #)0041 at the 1000 ppm level died within
2 hours of adding the toxicant to the water.

None (0/30) of the fish tested at the 100 ppm
level died throughout the four day test period.

None (0/30) of the fish tested at the 1000 ppm,
pH adjusted to approximately 7.0 level died
throughout the four day test period.

None (0/90) of the control fish tested died
throughout the test period.

None (0/10) of the rats gavaged with BioMed
sample #10041 died throughout the 14 day test
period.

1115 East Pike Street, Seattle, Washinqton 98122 (206) 324-0380
139



None (0/10) of the control rats died through-
out the same ‘test period.

CONCLUSIONS: Ideal sample of waste cement kilm dust, BioMed

#10041 was found to be toxic to juvenlle rain-
bow trout at the 1000 ppm level, and is there-
fore to be considered a dangerous waste material
under Washington State Guidelines. (Note:

"A waste material would be designated a dangerous
waste if greater than 11 cumulative deaths out
of 30 test organisms occurred within 96 hours

at a concentration of 1000 ppm." I hope that

the rest of the information contained in this
report and the findings of the Chemlstry
Department will be of value to you in determlnlng
the exact toxic nature of this substance.

Respectfully submltted

TKAowa

Kevin Casey, <£7////’

Fisheries Biologist
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We feel that the above testing provides convincing evidence that fish mortalities
observed in WDOE fish bioassays with waste cement kiln dust are due to pH effects
alone. We understand that chemical testing of the waste indicates that it does not
contain chemical contaminants at levels that would be of concern (Haynes and
Kramer, 1982; D. Skeie, Industrial Mineral Products, Inc., personal communication).
This being so, the major aquatic toxicity concern related to use of this waste as
landfill would be an elevation of pH in the groundwater.

We are informed that the mine drainage water has been monitored at the lanfill site
since 1982. Measurements to date indicate a pH range of 6.67 - 7.08 (x = 6.81, S.D. =
0.14, n = 11) in the drainage water (D. Skeie, Industrial Mineral Products, Inc.,
personal communication). These data are in accord with theoretical and laboratory
determinations of pH effects of CKD in natural soils by Smith (1984). This author
noted that, although CKD combined with water resulted in high pH levels due to
NaOH formation, the buffering capacity of natural soils would maintain pH levels of
groundwater leachates at between 6.5 and 7.5.

The bioassay data indicate that CKD is acutely toxic in fish bioassays due to pH
effects. Based on the non-classified aquatic toxicity of neutralized CKD, and the
proven buffering capacity of natural soils, it is concluded that leaching of this
material into groundwater will not pose an acute lethal hazard to aquatic life.

References

Haynes, B.W and G.W. Kramer. 1982. Characterization of U.S. cement kiln dust.
Bureau of Mines I1C 8885.

Smith, J.L.. 1984. The effects of cement kiln dust on the chemical and biological
properties of soils. Unpublished report prepared by the Dept. of Plant and Soil
Biology, U.C. Berkeley. 42 pp.

We trust that this letter report completes our present assignment to your satis-
faction. If you have any questions or concerns, please do not hesitate to contact us.

Yours truly,

E.V.S. CO

Peter M. Chapman, Ph.D.,
Vice-President

PMC:mkm

cc: D. Skeie, Industrial Mineral Products, Inc.
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ATTACHMENT A

Results of E.V.S. Fish Bioassay Tests With
CKD From Ideal Basic Industries
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£.V.S. CONSULTANTS
ACUTE LETHALITY BlOASSAY RECORD

Cient- _Ffeal L.V.s. Analysi(s)- A Ls e fe

V.5, Project #- A~/ & iJaitoe)
Work Order #- X¢' /t?/

SAMPLE

[dentification- d(jé/w/ezé Cortrol vizte Bioassay Type- @b /v L0 PO
Amount Received- 76) ,10/‘/ _/_0:'é_—- Test Initiation Date- [2[{0(&2
Date Collected- —

Date Received- -

pH- _‘_/0" é

Dissolved Oxygen (ma/1)- /. 7

Conductivity (umhos/cm)- -

Other-

DILUTION AND CONTROL MEDIUM TEST SPECIES

Fresh Water (dechlorinated)- vl Rainbow Trout- d
Salt Water (Burrard Inlet)- Threespine Stickleback-

pH =7 Daphnia (0. magna)-

Dissolved Oxygen (mg/1)- ""h‘} : Amphipod (R. abronius)-
Conductivity (umhos/cm)- (0.0 Other-

Hardness (mg/1 as CaC03)- S_' D

Alkalinity (ng/1 as Cac0,)- _ . §

Salinity (0/60)'

Other-

TEST CONDITIONS

Temperature (°C)- /2 f 0.5°

pH Range- < 3- 106

Dissolved Oxygen Range- 5 - [l ¢

Conductivity Range-

Aeration ( 7.5 cc/min./1)-

Photoperiod (L:D-in hours)- /2 - /0
No. Fish/Test Volume- /0//5'2

Fish Loading Density (g/1)- 0«73

Other-

Bioassay Results- 926 W U O ‘OH {0/&1/@:“0‘ CJ)\J_VD(

—
lesulded o wo7s  nevi Ay

J

Certified By- @@4@ €.V.S. Consultants Ltd.
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£.V.S. CONSULTANTS
E.V.S. PROJECT NO. 220~/

T o R
sampe _ Cotnfee wanat pi elevied ACUTE LETHALITY BIOASSAY DATA
DATE COLLECTED nfa WORK ORDER NO. _©%- v£/
TEST PERCENT SURVIVAL DISSOLVED OXYGEN|  TEMPERATURE pH CONDUCTIVITY
DATE | NO. (i to 96 hours) (mg/L) (oC) (umhos/cm)
LaB | & |FisH/
NO. | TIME | vOL. | CONC. T 2l ol ol1e|2s|ue|72]96 | of2u]us|72]96 | of2u|48]72}96] 0]28)08 72 |96 0|96
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comments 05k %HGSSN\&; w) m 20 secorndo gl ovpo S e -
-lost 4 6’;/%«“4'64(,0/)»\ , ’ .

422 - RANGE _3¢- 4¢ DATA VERIFIED Bm/@) E.V.S. CONSULTANTS

MEAN FISH WEIGHT » (g 0.8/& RANGE 0.49/- (13 DATE 231

MEAN FISH LENGTH + (mm)




‘ £.V.S. CONSULTANTS
ACUTE LETHALITY BIOASSAY RECORD

Cient. £d0l  Gasc Ipd e.v.s. aatysi(s)- o Oadoud
£.V.S. Project #- 220~/ 1/10('//222.8
Work Order #- d"f "/é:/
SAMPLE
ldentification- .CZ.’MLZLZ&_M Bioassay Type- £V ODL HaPa oo Wote
i Temddy Toast
Amount Received- gzg Test Initiation Date- /5// /S LJB

7/
Date Collected- /'/://? R
Date Received- Q//O/J'4 :
pH- ) ' ‘ ’{

-—

Dissolved Oxygen (mg/1}-

Conductivity (umhos/cm)- -
e pH od|ested by F == P\"‘”\) e 33 (oopp)

TEST SPECIES

DILUTION AND CONTROL MEDIUM

Fresh Water (dechlorinated)- o Rainbow Trout- e

- Threespine Stickleback-

Salt Water (Burrard Inlet)-
pH J.S Daphnia (D. magna)-

Dissolved Oxygen (mg/1)- .0 Amphipod (R. abronius)-
Conductivity (umhos/cm)- /0— o Other-
Hardness (mg/1 as CaCOJ)- $-0
Alkalinity (mg/1 as CaC0,)- 1.5
—

Salinity (0/60)'

Other-

TEST CONDITIONS

Tempera ture (°C)- PR 5
pH Range- 5.5 - (/Q
Dissolved Oxygen Range- PO -~ /g

C—

Conductivity Range-

-—

Aeration ( 7.5 cc/min./1)-

Photoperiod (L:D-in hours)- /4':/0
o
No. Fish/Test Volume- /9:T12,

-
Fish Loading Density (g/1)- 453

Other-

Bioassay Results- B WOD0E  Haum do v wek fwe by A =
ho  cless Freahon = o _wetaliny @) 0o Ppen
Hodsdhes ot o0 py—— '

Certified By- W.v.s. Consultants Ltd. Als
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E.V.5. CONSULTANTS

SAMPLE (gpgn€ Kin dost 2H é%’iwle(/ ACUTE LETHALITY BIOASSAY DATA EVS. PROJECT NO.RZa-¢
DATE COLLECTED ___A)/# WORK ORDER NO. §£¢ - /Fr
TEST PERCENT SURVIVAL DISSOLVED OXYGEN TEMPERATURE pH CONDUCTIVITY
DATE | NO. (I to 96 hours) (mg/L) (°C) (umhos/cm)
LAB & FISH/
NO. TIME vOL. | CONC. | 2| 4f 8|18 26| 48)72]|96 0l2u|48l72196 ol2afus {72196} 0]24ju8 (7296 0|96
A5\t st | 000 ® to (10|70 Ko o iz lprls2l.s |2 |25 14 2 |2 o |22 |a.¢|aa 179
ooo @ @ |00l oolieoloo]nr [FoH L3 6 [o5] it |n f2f]|2 12{5rfr b6
tvoo O (Pl (000 too 2|71 66123 |os |1t | [0l (12035 BSRY
P tooioo |10 |i0e |00 |u s R2 B8 B2 [F ol 14 |0 |0 F (B3 1o Ty
foo @ k0|10 |(00]i00 |(oDftcr -3 |8B .5 | TV fes|ie |3 j25 ] [P3l(9]69 [6F|72
loo © o0 |00 100|100 10D Jurv (545 |56 | T |es|id [B || 123064 |69 21 20
Conheor. @ |00l (olio0 |po] L5 fee 18 ¥ o5 |ta 3 [as] |sS]s6ls8 [s7 5

SAMPLE DESCRIPTION

COMMENTS

MEAN FISH LENGTH + (mm) _ 42.1 RANGE _ 3¢ - 9¢ DATA VERIFIED BYHEA R, el —> E.V.5. CONSULTANTS

MEAN FISH WEIGHT + (g) 0.50 RANGE 9.9/ /.13 DATE 15fiefa




E.V.S. CONSULTANTS
ACUTE LETHALITY BIOASSAY RECORD

Client- T #pped g/f‘S/“C ot VS Aalyst(s)- A L /Ao A
£.V.5. Project #- D20 ~1 C _ Altow

Work Order - (514 - /57

SAMPLE

>} . L .
Identification- [%24)/65/” /fasr Bioassay Type- [U’D OE %&LZCY/
Amount Received- 5"3? Test Initiation Date- /S//0 /F ¢

Date Collected- /Ur//?
Date Received- Q//Q,/ &4

pH- -

Dissolved Oxygen (mg/1)-

Conductivity (umhos/cm)- -

Other-

DILUTION AND CONTROL MEDIUM TEST SPECIES

/ Rainbow Trout- /

Threespine Stickleback-

Fresh Water (dechlorinated)-

Salt Water (Burrard Inlet)-

pH $ { Daphnia (D. magna)-
Dissolved Oxygen (mg/1)- /l. © Amphipod (R. abronius)-
Conductivity (umhos/cm)- /0. O Other-

Hardness (mg/1 as CaC03)— <, 0

Alkalinity (mg/1 as CaCO,)- 457

Salinity (°/_)- -

Other-

TEST CONDITIONS

Temperature (OC)- (24 o S%

pH Range- 5 5- /0. )

Dissolved Oxygen Range- 5.2 - lto

e

Conductivity Range-

—

Aeration ( 7.5 cc/min./1)-

Photoperiod (L:D-in hours)- /‘} 1)

No. Fish/Test Volume- /(S Q.

Fish Loading Density (g/})- /53

Other-

Bicassay Results- O)b L i H'dlh—/dfv-o Vet Al t = :‘)u\)
( (00 mw\?u&@j of (000 _ Py cm&}aﬁukg

Certified By- m €.V.S. Consultants Ltd. AA
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E.V.5. CONSULTANTS
E.V.S. PROJECT NO. 220/

SAMPLE (eragntl ACUTE LETHALITY BIOASSAY DATA
DATE COLLECTEOD __n)//2 WORK ORDER NO. _§7 -4f/
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WAC 173-303-910(1) (b) (iv) (bb.4)

SUITABILITY OF THE DALE COAL STRIP PIT RECLAMATION

PROJECT, RAVENSDALE, WASHINGTON, AS A GEOLOGIC REPOSITORY FOR

IDEAL'S CEMENT~XILN DUST

joR

The following is an environmental checklist prepare

for the Dale Coal Strip Pit Cement-Kiln Dust Reclamation

Project, Ravensdale, Washington. The detailed information

provided on the surrounding environment and the design
aspects of this site, demonstrate over-whelmingly that
impacts to public health and the environment posed by
acceptance of CKD 1in this 1locale are negligible. This
evidence makes it obvious that the only practical course of
action for the Washington State Department of Ecology 1is *o

allow continued acceptance of Ideal's CKD in +the only

b

environmentally and economically viable repository within
reasonable trucking distance of Ideal's Seattle Plant. The
following printed checklist form 1is followed by detailed
explanations of those checklist categories that required more

information than could fit on the checklist form.
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STATE OF WASHINGTON
DEPARTMENT OF NATURAL RESOURCES
BRIAN J. BOYLE, COMMISSIONER OF PUBLIC LANDS

ENVIRONMENTAL CHECKLIST

Application No.

Project Title DALE COAL STRIP PIT CKN RECLAMATION PROJECT
Area RAVENSDALE , WASHINGTON
District/County KING

Legal
Subdivision EASTERN HALF NWj
Sec. | 7.21 Northg, 6 East, W.M.

1. BACKGROUND

1.
2.

oW

1.

12.

Name of Proponent: IDEAL BASIC INDUSTRIES, SEATTLE CEMENT PLANT

Address and Phone Number of Proponent:
5400 WEST MARGINAL WAY, S. W.

SEATTLE, WA 98106

Date Checklist Submitted:

Agency Requiring Checklist:_ WASHINGTON STATF DEPARTMENT OF ECOIOGY

Name of Proposal, if applicable:

DALE COAL STRIP PIT CEMENT-KILN DUST RECLAMATION PROJECT, RAVENSDAIF, WA.

Nature and Brief Description of the Proposal (including but not limited
to its size, general design elements, and other factors that will give
an accurate understanding of its scope and nature):

SEE ATTACHED INFORMATION

Location of Proposal (describe the physical setting of the proposal, as
well as the extent of the land area affected by any environmental impacts,
including any other information needed to give an accurate understanding
of the environmental setting of the proposal):

SEE ATTACHED INFORMATION

Estimated Date for Completion of the Proposal:
SEE ATTACHED INFORMATION

List of all Permit, Licenses or Government Approvals Required for the

Proposal (federal, state and local -- including rezones):
KING COUNTY BUILDING AND LAND DEVELOPMENT DIVISION, GRADING PERMIT NO. 1122-58;
RING COUNTY DEPARTMENT UF PUBLIC HEALTH SULTD WASTE DISPUSAL STTE PERMIT NO. 17101

WASHINGTON STATE DEPARTMENT OF NATURAL RESQURCES SURFACE MINING PERMIT NO. 10346

Do you have any plans for future additions, expansion, or further ac-
tivity related to or connected with this proposal? If yes, explain:
NO

Do you know of any plans by others which may affect the property covered
by your proposal? If yes, explain:
NQ.

Attach any other application form that has been completed regarding the
proposal; if none has been completed, but is expected to be filed at

some future date, describe the nature of such application form:

SEE THE APPENDIX FOR THIS SECTION OF THE EXEMPTION PETITION DOCUMENT FOR THE

KING COUNTY. RUBLIGC—HEALTH NERARTMENT ARDHICATION—FBR nTQPnQAl SITE PERMIT

CETARTHEINT

FrCICTATIUN T TUR
FOR THE DALE STRIP PIT RECLAMATION PROJECT, DATED AUGUST 25, 1984.

RES 30-1802(REV)(4-81)
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II. ENVIRONMENTAL IMPACTS
(Explanation of all "yes" and "maybe" answers are required)

(1) Earth. Will the proposal result in:

(a)

Unstable earth conditions or in changes in
geologic substructures?

Disruptions, displacenents, compaction or
overcovering of the soil?

Change in topography or ground surface
relief features?

The destruction, covering or modification of
any unique geologic or physical features?

Any increase in wind or water erosion of soils,
either on or off the site?

Changes in deposition or erosion of beach
sands, or changes in siltation, deposition
or erosion which may modify the channel of

a river or stream or the bed of the ocean or
any bay, inlet or lake?

Explanation: SEE ATTACHED EXPLANATION

Yes

Maybe

No

Will the proposal result in:

Air emissions or deterioration of ambient air
quality?

The creation of objectionable odors?

Alteration of air movement, moisture or temper-

ature, or any change in climate, either locally
or regionally?

Explanation: SEE ATTACHED EXPLANATION

> |

(3) Water. Will the proposal result in:

(a)

(b)
(c)
(d)
(e)

Changes in currents, or the course of direction
of water movements, in either marine or fresh
waters?

Changes in absorption rates, drainage patterns,
or the rate and amount of surface water runoff?

Alterations to the course or flow of flood
waters?

Change in the amount of surface water in any
water body?

Discharge into surface waters, or in any alter-
ation of surface water quality, including but
not limited to temperature, dissolved oxygen
or turbidity?

Alteration of the direction or rate of flow of
ground waters?

RES 30-1802(REV)(4-81)
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(5)

Explanation: SEE ATTACHED EXPLANATION

Yes  Maybe No
(g) Change in the quantity of ground waters, either
through direct additions or withdrawals, or
through interceptions of an aquifer by cuts or
excavations? . X
(h) Deterioration in ground water quality, either
through direct injection, or through the seep-
age of leachate, phosphates, detergents, water-
borne virus or bacteria, or other substances
into the ground waters? L X
(i) Reduction in the amount of water otherwise
available for public water supplies? o X
Explanation: SEE ATTACHED EXPLANATION
Flora. Will the proposal result in:
(a) Change in the diversity of species, or numbers
of any species of flora (including trees, shrubs,
grass, crops, microflora and aquatic plants)? L X
(b) Reduction of the numbers of any unique, rare or
endangered species of flora? . X
(c) Introduction of new species of flora into an
area, or in a barrier to the normal replenish-
ment of existing species? . X
(d) Reduction in acreage of any agricultural crop? ___ X__
Explanation: _ SEE ATTACHED EXPLANATION
Fauna. Will the proposal result in:
(a) Changes in the diversity of species, or numbers
of any species of fauna (birds, land animals
including reptiles, fish and shellfish, benthic
organisms, insects or microfauna)? o X
(b) Reduction of the numbers of any unique, rare, '
or endangered species of fauna? A
(c) Introduction of new species of fauna into an
area, or result in a barrier to the migration
or movement of fauna? . X
(d) Deterioration to existing fish or wildlife
habitat? _ X
Explanation:__ SEE ATTACHED EXPLANATION
Noise. Will the proposal increase existing noise
levels? o X

RES 30-1802(REV)(4-81)
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(10)

(1)

(12)

(13)

Light and Glare. Will the proposal produce new 1ight
or glare?

Explanation: SEE ATTACHED EXPLANATION

Yes

Maybe

Land Use. Will the proposal result in the alteration
of the present or planned land use of an
area?

Explanation:  SEE ATTACHED EXPLANATION

Natural Resources. Will the proposal result in:

{a) Increase in the rate of use of any natural
resources?

{b) Depletion of any nonrenewable natural resource?

Explanation:__ SEF ATTACHED FXPLANATION

e

Risk of Upset. Does the proposal involye a risk of
an explosion or the release of hazard-
ous substances {including, but not
limited to o0il, pesticides, chemicals
or radiation) in the event of an acci-
dent or upset conditions?

Explanation: SEE ATTACHED EXPLANATION

Population. Will the proposal alter the location, dis-
tribution, density, or growth rate of the
human population of an area?

Explanation:

Housing. Wil) the proposal affect existing housing, or
create a demand for additional housing?

Explanation:

Transportation/Circulation. Will the proposal result in:

{a) Generation of additional vehicular movement?

{b) Effects on existing parking facilities, or demand
for new parking?

Impact upon existing transportation systems?

{d) Alterations to present patterns of circulation
: or movement of people and/or goods?

{e) Alterations to waterborne, rail or air traffic?

(f) Increase in traffic hazards to motor vehicles,
bicyclists or pedestrians?

Explanation: SEE ATTACHED EXPLANATION

| <

[>< |

I <

RES 30-1802(REV)(4-81)
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Yes Maybe NO
(14) Public Services. Will the proposal have an effect
upon, or result in a need for new
or altered governmental services
in any of the following areas:
{a) Fire protection? - X
(b) Police protection? _ X
{c) Schools? N S X
(d) Parks or other recreational facilities? L _l
(e) Maintenance of public facilities, including
roads? . R _X
(f) Other governmental services? o X
Explanation: RECENT EFFORTS TO LIMIT ACCESS TO THE PROPERTY, INCLUDING
METAL GATES, POSTING AND BERM CONSTRUCTTON ACRUSS RUADS, HAVE REDULED
THE HEED EOR PQOLICE SURVEILIANCF QF THE PROPERTY. A SITE OF REPEATED
VANDALTSM, THEFT AND GENERAL PROPERTY ABUSE BY THE PUBLIC.
(15) Energy. Will the proposal result in:
(a) Use of substantial amounts of fuel or energy? - X
(b) Demand upon existing sources of energy, Or
require the development of new sources of
energy? o X
Explanation:
(16) Utilities. Will the proposal result in a need for
new systems, or alterations to the fol-
lowing uti]_ities:
(a) Power or natural gas? . . X
(b) Communications systems? . L
(c) Water? o X
(d) Sewer or septic tanks? o X
(e) Storm water drainage? L '
(f) Solid waste and disposal? - X
Explanation:
(17) Human Health. Will the proposal result in the
creation of any health hazard or
potential health hazard (excluding
mental health)? X

Explanation: SEE ATTACHED EXPLANATION

RES 30-1802(REV)4-81)
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Yes Maybe No

(18) Aesthetics. Will the proposal result in the ob-
struction of any scenic vista or view
open to the public, or will the proposal
result in the creation of an aesthetically
offensive site open to the public view? X

Explanation: SEE ATTACHED EXPLANATION

(19) Recreation. Will the proposal result in an impact
upon the quality or quantity of existing
recreational opportunities? X

Explanation: SEE ATTACHED EXPLANATION

(20) Archaeclogical/Historical. Will the proposal result
in an alteration of a sig-
nificant archaeological or
historical site, structure,
object or building?

>

Explanation:

ITT. SIGNATURE

I, the undersigned, state that to the best of my knowledge the above information
is true and complete. It is understood that the lead agency may withdraw any
declaration of nonsignificance that it might issue in reliance upon this check-
list should there be any willful misrepresentation or willful lack of full dis-
closure on my part.
5
et 7 .

. b
Proponent: — [ i< Sl e

Title: _Senior Vice President and General Manager, Pacific Region

Date: 1 November, 1984

Approved by: GLENNDA B. MC LUCAS

Title: MINE GEOLOGIST

Date: _13 OCTOBER, 1984

RES 30-1802(REV)(4-81)
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WAC 173-303-910(1) (b) (iv) (bb.4)

I. (6). Nature and Brief Description of the Prcposal.

Background Mining and Regulatory Information

for the Ravensdale Silica Sand Mine

Industrial Mineral Products, Inc. (I.M.P.), operates a
surface mine at Ravensdale, King County, Wahington, 12 wmiles

east of Kent (Figure 13, Vicinity Map, and Tigure 14,

£

Aerial View). The mine occupies a portion of a 250-acr

@]
(0

leasehold (Figure 15) hela in fee title (surface and mineral)

v/

by Burlington Northern Railroad and leased to I.M.P. since

1968. Silica sand is extracted from this property and sold

[N

for wuse in the bottle glass, fiberglass insulation, an
cement-manufacturing industries. Quartz sandstone occurs in
three near-vertical beds, lOO—to—2QO feet wide, on the north
flank of a synclinal fold (Figure 17). These units are
stripped to a depth of 50~-to~100 feet, at which point it is
no longer economically feasible to continue excavation.
I.M.P.'s mining plan involves side-hill excavation of the
western flank of Ravensdale Hill (Figure 18) which allows for

excavation of these three sandstone units from lowest to
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Ideal Basic Industries
Cement Division
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highest elevations. This allows establishment of optimum
drainage and benchwork, optimizes resource recovery, and
assures continuous, staged reclamation.

'Operating permits are required for all surface mining
activities when more than 2 acres are disturbed or 10,000
tons of matefial is excavated 1in a 12-month period -in
accordance with Washington State's Surface Mined Land

Reclamation Act, Chapter 64, Laws of 1970 Section 5 (RCW

o
&
o

78.44), included in Appendix C-1. A reclamation plar
accompany the application for a Surface Mining Operating

Permit. The permit application and reclamation plan for the

.

{

Ravensdale Silica Sand Mine are enclosed as Appendices C-2
and C-3.

RCW 78.44.090 states that:

This reclamation plan must provide that
reclamation activities, to the extent feasible, be
conducted simultaneously with surface mining and,

in any case, be initiated at the earliest possible
time after completion or abandonment of mining on
any segment of the permit area. The plan shall
rrovide that reclamation activities shall be
completed not wore than two years after completion
or abandonment of surface mining on each segment
of the area for which a permit 1s reguested.

The plan states, in part:

(1) In all other excavations in scil, sand,
and other unconsolidated mraterials, the side
slopes and the slopes between successive benches
shall be no steeper than one and one-half feet
horizontal to one foot vertical for their esntire
length.
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(2)  The sides of all strip pits and open pits in
rock anad other consolidated materials shall be no
steeper than one foot horizontal to one foot
vertical, or other precautions must be take: to
provide adequate safety.

{3) The slopes of guarry walls in rock or other
consolidated materials shall have no prescribed
angle of slope, but where a hazardous condition is
created that is not indigenous to the immediate
area, the quarry shall be either graded or
backfilled to a slope of one foot horizontal to one
foot vertical, or other precautions must be taken
to provide adequate safety.

{(4) In strip mining operations, the peaks and
depressions of the spoil banks shall be reduced to
a gently rolling topography which will minimize
erosion and which will be in substantial conformity
with the immediately surrounding land area.

{5) In no event shall any provision of this
section be construed to allow stagnant water <*o
collect or remain on the surface mined are
Suitable drainage systems shall be constructe
installed to avoid such conditions 1f nat
drainage is not possible.

s
¢

W 0o M
e

i
uxr

{6) All grading and backfilling shall be made with
nonnoxious, nonflammable, noncombustible solids
unless approval has been granted by the directo
for a supervised sanitary fill,.

(7) Vegetative cover will be required 1in the

reclamation plan as appropriate to the future us

of the land.

Correspondence from the Department of Natural Resources
(Appendix C-4}, the responsible regulatory authority for
surface mining 1in Washington, demonstrates that I.M.P. was
not in compliance with state mining laws in 1977 in regard to

benching or steepness of mine walls, which were near-vertical

in conformance with the natural bedding planes. Due to the
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impermeability of the clay-cemented sandstone unit, a large,
stagnant pond had collected in the bottom of the excavation
which required continuous pumping for mining activities
to proceed.

Excavation of this lowermost sandstone unit (Figure 20)
progressed until drainage conditions and the chemical
properties of the sandstone had deteriorated sufficiently to
dictate development of a unit at higher " elevation. In
compliance with the sections of the Surface Mined Land
Reclamation Act cited apove, I1.HM.P. then initiated
investigation of sources of suitable backfill material for
the unsafe excavation. I.M.P.'s principal aim was to find a
large-volume source of £ill of uniform physical and chemnica:
properties that would compact and provide stability, raesist
internal and external erosion, would not inhibit surface
revegetation, and that would not pose a threat to the
environment.

Because cement-kiln dust satisfied all necessary
requirements, I.i#.P. began backfilling the abandoned unit
with C¥D from Ideal Basic Industries' Seattle

Cement-Manufacturing Plant, in June, 1979 (Figure 19;.
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CKD Backfilling Permit Conditions

CXD Dbackfilling operations from June 1879, to August

28, 1981, were performed 1in compliance with King County

{

2 -

~
I3

(@4

Building and Land Development Grading Permit No. 11

%]

Following the latter date, reclamation continued under the
same grading permit, amended to include conditions pertaining
to continued acceptance of th cement-kiln dust {Appendix

C-5). These conditions state that:

Mo filling of cement flyash shall be permitted on
the site .until, and unless, approved by the King
County Department of Public Health through the
issuance of a Solid Waste Disposal Permit. The
issuance of this permit does not preclude the
owners from having t¢ obtailn other required
federal, state or local permits or authorizations.

A WDOE Application for Disposal Site Permit was submitted to
the King County Department of Public Health by I.M.P. on June
25, 1981 (Appendix C-6). On August 28, 1951, the site
received a King County Department of Public Heaith Special
Landfill Permit, No. 17-101 (Appendix C-7). Terms of the

-

permit included a plan and schedule for monitoring surface

)

™
Lin.

[

and ground water, gating, fencing, posting, and recordieep

L

[

requirements. In response to the conditional reques for &

6]

plan and schedule for monitoring surface and droundwat
associated with the site, I.M.P. submitted a WDOT
Industrial/Commercial Waste Discharge Permit Application to

the Seattle-King County Department of Public Healthh on
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November 5, 1981, followed by a report on the Surface Water
Discharge Associated with I.M.P.'s Cement-Kiln Dust Landfill
on November 10, 1981 (Appendix C-8).

In June, 1981, the lessor, Burlington Northern Railroad
(BNRR), amended I.M.P.'s silica sand mine lease as 1t
pertained to use of cement-kiln dust as a backfill.
Conditions included a five~foot hogwire fence arcund the

-

entire fill perimeter, gates to restrict entry, and public

o

warning signs. Additionally, BNRR required submission of

reclamation plan for the £Fi11 (Figure 21) with the followin

€8]

elements. 1) Establishment of bench mark: for the finished
surface profile; 2) placement of a one-foot clay cap ovaer the
finished and contoured CKD fill; 3) a minimum of six feet of
soil cover over the clay seal; 4) drainage control for the
reclaimed site; and 5) application of fertilizer and grass
seed on the finished soil surface.

From June, 1979, to October 31, 1982, I.M.P. acceosted
175,000 tons of CKD as backfill for the sandstone

cation oz

0]

excavation. See Plot Plan (Figure 22) for 1
original reclamation site and Tigure 19 for its relaticnship
to the adjacent, operating silica sandstone mine.

The "old" CKD site represented a 3.5-acre excavation,

]

40 feet deep (Figure 20). When mining ceased and drainag
pumps were removed, the excavation filled with rain water.

Starting in June, 1979, CKD was placed directly inte this
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water with the'assumption that the cementitious nature of the
dust would further seal the bottom of the pit, which
represented an impermeable clay-cemented sandstone unit 20
feet above the water table (see following section on ground
water conditions).

Drainage from the reclamation site was diverted down the
north side of Ravensdale Hill to the confluence of the Dale
Coal Mine drainage. Through dilution and neutralization of
the slightly acidic coal mine drainage, pH of the combined
waters was maintained within the +6 to -9 range dictated by
Washington State surface water regulations. ‘

When backfilling operations had reached the point at
which berm construction was necessary to contain the
fréé—flowing dust, the finished surface was contoured 1in
conformance with the BNRR reclamation plan (Figure 23) and
terraced to control surface drainage. it was thenAcovered
with two feet of clay from an adjacent 30-foot kaolinitic
clay unit to the east and from the I.M.P. settling ponds. At
least seven feet of soil was then distributed over the élay
surface (Figure 24) from stripping stockpiles.

In the fall of 1983, the site was fertilized and seeded
with Alta Fescue grass seed. Because a great deal of the
adjacent sand mine to the east of the CKD fill was contoured

and reclaimed at the same time, the total acreage of the

~
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project-(Appendix C-11), with instructions to submit a final
cover plan for the "old" site. Renewal applications for the
Dale Strip Pit‘ backfill operation for 1983 and 1984 are
attached as Appendices C-12. Appendix 13 is notification
from the King County Health Department that the 1984 Renewal
Application for the Ravensdale Solid Waste Disposal Site
was denied pending authorization by the WDOE to continue
regulating CKD as a solid wate in King County. This is due to
the loss of CKD's exclusionary status from federal and state
dangerous waste regulations, effective January 1, 1984, and
.its capture by the Washington DOE as a dangerous waste
because of failure of the Acute Static Fish Bioassay Toxicity
Test. The whole purpose of this exemption document is to
re-establish CKD as a solid waste so that its disposal will
continue ﬁnder the supervision of King County's Department of
Public Health, an agency that has always viewed the Dale
Strip Pit site as a safe, practical solution to Ideal's need
for a diéposal site and I.M.P.'s need for a reclamation

resource.
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WAC 173-303-910 (1) (b) (iv) (bb.4)

I. (7). Location of the Eroposal.

As indicated by the Vicinity Map (Figure 13), the Dale
Strip Pit is located 40 miles south of Seattle and one mile
southwest of the town of Ravensdale, in southwestern King
County, Washington. It 1is in the eastern half of the NW
1/4, Section 1, Township 21 North, Range 6 East, near the
westerly flank of.Ravensdale Hill, a steep~sided bedrock hill
shown on the Topographic Map in Figure 29.

The Dale Strip Pit was excavated on the surface of a
plateau at 925-feet elevation, 325 feet above Ravensdale
(elevation 600 feet), which occupies a former glacial
meltwater channel of the Cedar River. The pit is 1,800 feet
long, over 40 feet deep in some places, and averages 140 feet
in width; its volume is in excess of 250,000 cubic yards.

The Dale Strip Pit 1is in the midst of a 50-acre
watershed, all of which is part of a timber-regrowth
plantation owned by Burlington Northern Railroad. There is
no cultural development on all sides closer than one mile,
except for the I.M.P. sand-washing plant, which 1is an
industrial mining-related facility. The area, in general, is

sparsely populated.
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The area has historically been devoted to mining, and,
in fact, is zoned Quarry- Mining in the King County Master
‘Plan. Because of the associated <coal mining activity,
subsurface information 1is complete and readily available
through examination of old coal mine maps.

The site is far removed from bodies of surface water and
is underlain by impervious clay-cemented bedrock that
traditionally has not produced groundwater in even moderate
quantitieé. The opportunities for pollution of public water
supplies is, therefore, negligible as discussed under the

sections on surface and ground water quality.
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WAC 1734363—910—(1)(b)(iv)(bb.4)

I. (8). Estimated"Daﬁe'for'ComplétidnlofAtheﬁPropoéai

Since reclamation of the Dale Strip Pit began on
November 1, 1982, 53,700 tons, or 79,556 yards (one yard =
0.67 tons) of cement-kiln dust has been placed 1in the
trench. The capacity of the Dale Strip Pit was estimated by
METRO, 1in their 1972 engineering study of the pit as a
disposal site for sewage sludge, to be in excess of 250,000
cubic yards. Therefore, 30 per cent of the strip pit has been
reclaimed in a two-year period. In the original King County
Solid Waste Permit Application, Industrial Mineral Products
estimated a three-to four-yecar life for the reclamation
project. At 1982 CKD production rates, that life expectancy
made sense. However, examination of Table 20 in Section
910(3) (c) (vi) of the Exemption Petition Document
demonstrates a dramatic drop in CKD production, as well as in
the amount available to I.M.P. for reclamation purposes.

If the current rate of 13,490 tons for 1984 continues
into the future, or drops to an even lower figure, the life
of the Dale Strip Pit Reclamation Project will be greatly

extended. At 13,490 tons/year (20,000 yards), the remaining
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life of the pit is 8.5 years, assuming that no other solid
fill material will be wused. I.M.P. does, however, accept
other inert solid fill material from their two major silica
sand customers, Ideal Basic Industries and Northwestern Glass
(Figure 54). These solids represent rejected clay and sand
batches and glass cullet, respectively, the raw materials for
which are derived from the adjacent silica sand mine 1000
feet to the west. Acceptance of this material will shorfen
the life of the pit by two years at the current disposal rate
of 4000 tons per year.

Because soil placement and graéé seeding will progress
down-trench, concurrent with completed filling of the pit,
this portion of the reclamation project will not extend thé

project completion time. As such, the estimated date for

completion of the proposal is June 1991.
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WAC 173-303-910(1) (b) (iv) (bb.4)

IT. (1). Barth. {(b) Soils.

The soil cover and glacial substratum immediately
overlying the Dale Strip Pit was stripped and.stacked in
windrows along the west side of the excavation in the 1940's
when the Dale No. 4 coal. measure was exposed. This 124,700
cubic yards of material will be used as cover material when
the landfill is complete. The original "~ soil cover is
designated Alderwood Series, Ab, Alderwood and Kitsap soils
on the Soils Map (Figure 30). This mapping unit 1is about 50
percent Alderwood gravelly sandy loam and 25 percent Kitsap
silt 1loam. Distribution of the soils, drainage, and
permeability vary within short distances.

The Aldefwood, series is composed of moderately
well-drained gravelly loam 24-to-40 inches deep over a
weakly-to strongly-consolidated, very slowly permeable
substratum of glacial till (Vashon). These soils occur on
uplands and terraces and formed under conifers in glacial
deposits. They have convex slopes that are dominantly 0-to=30

percent but range to as much as 70 percent. Slopes greater
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than 15 percent are generally no more than 200 feet long as
exemplified by the Dale Strip Pit locale.

The surface layer is dark=-brown to grayish-brown
gravelly sandy loam about 27 inches thick. The substratum is
grayish=-brown, weakly-to strongly-consolidated glacial till
that extends to a depth of 60 inches and more. '

Alderwood series \soils are used predominantly for
timber; the effective rooting depth is 20-to-40 inches. Low
available water capacity and steepﬁess of slope prevent use
of the area for farming. The area will be well-suited to use
as a wildlife habitat and for recreation, once mining and
landfilling ope&ations are complete.

The cover soil has been extracted from an area
designated on the attached .soils map as Ab, Alderwood
graveily sandy loam, 0-to-6 percent slope. Depth to the
substratum in this soil varies within short distances, but is

about 40 inches in most instances. This soil is used mostly

for timber growth.
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WAC 173-303-910(1) (b) (iv) (bb.4)

II. (1) Earth. (c) Change in Topography'or‘Gfodnd‘Surface

Relief Features.

Reclamation of the Dale Strip Pit will result in
conversion of a trench about 40 feet deep, 140 feet wide, and
1,800 feet long, to a flat sﬁrface by filling the trench with
approximately 250,000 cubic yards of cement-kiln dust from
Ideal Basic Industries' Seattle Cement-Manufacturing Plant.
Ooverburden stockpiled on the western edge of the strip pit
during -‘the original strip-mining operations) (124,700 cubic
yards) will be redistributed over Lhe finished, contoured CKD
surface. The final surface will be slightly convex to prevent
precipitation ffom ponding on it, or will be designed in such
a fashion that runoff will <collect in a ditch aleng the
eastern side of the pit. The ditch will then funnel runoff
into settling basins.

Other geological aspects of the site are discussec as

they pertain to ground water conditions under the following

water section.
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WAC 173-303-910-(1) (b) (iv) (bb.4)

IT1 (2) ir. (a) Air Emissions or Deterioration of Ambient

Air Quality

The following information 1is taken directly from
Pacific Coast Coal Companyfs Proposed John Henry No. 1 Coal
Mine Final EIS:

"The Puget Sound Air Pollution Control Agency (PSAPCA)
has, since the 1960's, maintained " an atmospheric sampling
network which monitors the ambient 1levels of suspended
paticulates in King, Snohomish, Kitsap, and Pierce Counties.
The City of Black Diamond and surrounding area (including
Ravensdale) is located in a rural environment and is not
subject to pollutant emissions from concentrations of
industrial sources. There 1is no air quality monitoring
equipment in the Black Diamond area. The nearest stations in
operation are located in the Kent, Auburn and Renton areas.
These areas are much more urbanized than Black Diamond and
would not be comparable to air quality conditions in the
Black Diamond area. Since it is a rural area, the air quality

is generally good, with annual background suspended
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particulate levels measuring approximately 20 to 25 ug/m3, as

compared to 45 to 500 ug/m3in Seattle. The annual level was
provided by PSAPCA and is shown on Exhibit 11-4 of the FEIS
(Figure 31). The maximum Wahington State and PSAPCA standard
for particulate matter is 60 ug/m3 on an annual basis and 150
ug/m3on a 24-hour basis.

Air quélity in the Puget Sound region has been gradually
declining in the past several years. Data from Kent, Auburn,
and Renton show a general trend of increasing total suspended
particulate (TSP) levels since 1977 with annual standards
being exceeded on a few occasions in recent years at the Kent
and Auburn stations. Much of this is caused by urbanization
and vehicular traffic. However; according to PSAPCA's
comments on the SDEIS, the trend in increasing particulate
levels since the mid-1970's has reversed and all areas are
now showing improvemeﬂts. These improvements may be due to
the economic recession according to PSAPCA."

Neither the EPA's Spill Table, nor the NIOSH (National
Institute for Occupational Safety and Health) Registry of
Toxic Effects of Chemical Substances, list inhalation data
for any of the chemical compounds that compose Ideal's
cement-kiln dust. Testwork by Biomed Research Laboratories
demonstrates that the substance is not toxic through oral
injection to rats. Section WAC 173-303-084(5) (a) states that

if toxic data for a constituent cannot be found in the NIOSH
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Register or the EPA Spill Table, or other sources readily
available to a person, then he need not determine the toxic
category for that constituent. Since inhalation need not be
considered from an air-quality standpoint, the only aspect of
the cement dust that requires discussion is generation of
particulate matter.

There are seven pollutants regulatea by the 1970 Clean
Air Act Amendments. Of these, the Dale Strip Pit air
pollutant emissions are expected to consist principally of
particulate matter (fugitive dust). Fugitive dust emissions
are not subject to a Prevention of Significant Deterioration

Permit (PSD}.

189



Standards governing concentrations of particulates

established by the EPA, Washington State and PSAPCA are as

follows:
TABLE 12
Emission
Standard (ug/m3)
24-hour
EPA 260
Washington State 150
PSAPCA 150
Annual Geometric Mean
EPA 75
Washington State 60
PSAPCA 60
Ambient suspended particulate levels in the

Ravensdale-Black Diamond area are 20-to-25 ug/m3 on an annual
average based on PSACPA data shown on Exhibit 11-4 of the
John Henry No.l Mine FEIS (Figure 31);

CKD is a very fine-grained, predominantly minus 200-mesh
substance. At the Ideal Plant in Seattle, CKD is loaded into

pneumatic trucks in such a manner that dust escape is

negligible. At the Dale Strip Pit, CKD is released under low
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pressure from these pneumatic trucks through six-inch
flexible hoses, coupled to six-inch PVC pipes that extend to
the pit's edge. At this point, the PVC pipes are connected to
flexible six-inch rubber hoses that take the dust to the
surface of water standing in the bottom of the pit (Figure
35). Ideal has designed a portable canvas bag with interior
baffles that 1is used when unloading CKD onto dry surfaces.
The bag slows and settles the dust before releasing it to the
ground surface; it can readily be moved to new locations as
the pit fills.

While fugitive dust release is 1inevitable- in this
situation, it 1is negligible with the present unloading
system. In winter months, strong winds occur in this area.
They sometimes redistribute fresh dust within the trench;
however, the steep pit walls tend to restrict its movement up
and out of the pit. Precipitation data from the John Henry
No. 1 Mine FEIS indicates that the Black Diamond area
receives 47.5 inches of fain per year (1979 value). Rainfall
occurs often enough at the site to moisten the CKD soon
after, if not during, its emplacement in the pit. Once it has
hydrated by reacting with atmospheric moisture, which its
"quick" nature drives it to do, the CKD crusts over. At this
point, fugitive dust generation ceases to exist, even when

redistributed by heavy equipment.
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Vegetation 1in the immediate vicinity of the pit has
thrived, especially in the areas down-wind of the site. This
is not surprising, considering the proven value of CKD as a
fertilizer and 1liming agent. The common application method
for this use involves blowing it on cropland from pneumatié
trucks or through fan-or spinner-fertilizer spreaders, both
of which generate dust clouds in their immediate vicinity

(Figure 8).
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WAC 173-303-910(1) {b) (iv) (bb.4)

I1. (3). Water. (a) Surface Water.

The Dale Strip Pit occupies the northernmost portion of
the Ginder Creek Drainage Basin at 925-feet elevation, as
shown on Figure 32. Figure 33 from the John Henry No. 1 Mine
EIS provides the average monthly flows for the Ginder Creek
Basin, which peak at about 55 cfs in January. Hydrographs of
Lake Sawyer, one mile to the west demonstrates a seasonal
variation in water level of two feet.

Figure 34, Surface and Ground Water Information Map,
provides the location of surface water bodies in the area of
the Dale Strip Pit, none of which are within 200 feet.
Ravensdale Lake at 580-feet elevation, is a spring-fed pond
2,600 feet from the northern extent of the Dale Strip Pit.
Discharge from Lake Ravensdale (formerly Beaver Lake)
ultimé%ely flows west into Lake Sawyer. Ginder Lake Swamp, at
680-feet elevation, is 2,000 feet to the southwest. It flows

into Ginder Lake at 664-feet elevation, which was created

for coal-washing purposes 1in the 1930's by damming its
outflow. Ginder Lake flows westward via Ginder Creek, an

intermittent stream, to Lake Sawyer. An unnamed pond at

¢
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690-feect elevation, alsc created during coal mining

operations in the early 1900's, is 2,600 feet to the sast of

&3]

Lei

the Dale Strip Pit. Lake Retreat, at 731-feet =levation, is

()
(&

two miles to the east nd represents the water supply,

B

transported by wooden flume, for the town of Ravensdale. Laxke

Mo. 12, at 718-feet elevation, 1s one mile to thes southeast,

on the plateau surface of Ravensdale Hill where the Dale

Strip Pit is located. Standing bodies of

in the bottom of the coal strip mines in the vicinity,

including the Dale Strip Pit. According tc a 1874 1
study, the Dale Strin Pit contained four willicon zallons of

water (Figure 35) bhefore XD disposal Legan. Thoeso
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by a combination of precipitation and ground
7ater seeps; streams do not enter or leave them.
The Dale Strip Pit reclamation project has not rejuirad

any surface-water withdrawals or diversions. The nroject does

not involve any discharge of waste mataerials directly into

surface waters. The Strip Pit 1is not located in & 106
floodnlain; however, flood flow rates for the Ginder Crael

Basin are provided by the following table from the Joan ilenry

No. 1 #ine TEIS.
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TABLE 13.

Flood Flows (Existing Conditions)

Streamflow (cfs)

Recurrence Ginder Ginder Mud Lake Lake No. 12
Interval Creek Lake Creek Creek
(Year) Basin Basin Basin Basin

2 24.2 3.0 13.4 1.5

5 35.3 4.4 19.5 2.2

10 : 41.1 5.3 22.9 2.7

25 49.8 6.4 27.7 3.3

50 57.5 7.2 31.8 3.7
1100 64.6 8.1 35.7 4.1
Mean Annual 2.5 0.2 1.3 0.1
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WAC 173-303-910(1) (b) (iv) (bb.4)

ITI. (3). Water. (b) Ground Water.

Introduction

1

Because dground water conditions are controlled by
bedrock geology, this genefal discussion of the geologic
makeup of the area surrounding the Dale Strip Pit will
preface a detailed discussion of ground water occurrence and
quality, followed by an analysis of the impact CKD disposal
in the Dale Strip Pit will have on area ground water quality.

Bedrock geologic conditions in the Ravensdale area are
fairly complex because of much folding and faulting that took
place in late Eocene, 30-to-40 million years ago. Examination

of Figure 37, Principal Structural Features, shows that the

]

Dale ©No. 4 coal seam occupies the north limb of
westward-plunging, steeply-dipping synclinal fold. This
flexure represents one of two major periods of folding in
late Eocene time, probably due to volcanic activity and
uplift in the present position of the Cascade Range. The beds
in the north limb strike approximately Horth 30° West and dip

SOoto 700 West; the south limb of the fold strikes North 4¢0
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East and dips 650to 80o Northwest. The synclinal axis is
located just south of the Dale Strip Pit and trends North 80
West.

These structures occur at the northern and southern
boundaries of the I.M.P. leasehold. In their immediate
proximity, faults usually affect ground water flow, unless
they are completely healed, by providing structural zones of
weakness that collect and channel ground water along their
fault plane. They can also deter passage of ground water
across that fault plane by bringing less permeable bedrock
units into fault contact with permeable units.

Bedrock in the Ravensdale area repfesents the Puget
Group of sediments, deposited in a fresh-water, deltaic
environment probably during late Eocene times (Buckovic).
According to Mullineaux (1961), a slowly-subsiding broad'
Coastal plain existed in the present position of the Cascade
Range and the Puget Sound Lleand. About equal rates of
subsidence and deposition permitted the accumulation of &
great thickness of arkosic sediments carried in from a
granitic source east of the coastal plain.

A geologic map and explanation of stratigraphic
terminology is attached as Figures 38, and 39. The sediments
include an alternating sequence of arkosic {(feldspathic)

sandstone, siltstone, claystone, carbonaceous shale and

coal, whose alternating deposition 1is a reflection of shifts

202



-

0.9 MI. O WASH. 8

MAPLE VALLEY 4.8 M,

20

RENTON 18 M.
MAPLE VALLEY 7.3 M.

' | Ideal Basic Industries
Cement Division

scace: 1"=3,000' APPROVED BY:

pate: 1984 After Vine, 1969 | FIGURE 38

1€

GEOLOGIC MAP OF THE RAVENSDALE, WA., AREA

203




]

HOLOCENE

N

PLEISTOCENE

r

OLIGOCENE O

e

EGCENE

)
I
)
LA

Sedimentary rocks
Ts, gravel, sand, silt; and sandy clay locully derived
Srom the Puget Group. Includes 1- to 2-foot-thick
woody lignite bed
Tsg, gravel chiefly compused of mafic igneous rocks

fr;:]

Unnamed voleanic rocks
Voleanie sandstone, canglomerate, breccia, tuff, and
busaltie lava flows, Intertongue with upper part of

Puget Group .
E

Renton Formation

Feldnzpathic and arkosic micaceous sandstone, carbo-
naceous claystone, and coal. Thicknens as much as

400K feet
Tt
—

Tukwila Formation
Andesitie voleanic sandatone, tuffaceous siltstone, tuff
breccia, voleanic conglomerate, und luva flows; tnter-
bedded locally with arkosic und chloritic sandstone
beds desigunted C, D, E, und F. Lower part inter-
stratified with Tiger Mountain Formation. Thickness
locually as much as 6,800 feet

Tiger Mountain Formation
Arkosic gray micaeecus sandstone, carbonaceous sill-
atone, and coal. Upper part interntratified with
Tukwila Formation. Thickness about 2,000 feet

Raging River Formation
Epiclastic volcanic sandstone and wiltstone, locally con-
glomeratic. Contains abundant marine mollusks
locally. Base not exposed. Thickness us much as
3,000 feet

\'aﬁhon Drift

EXPLANATION

[on |

Alluvium

Peat and swamp deposits
Chiefly sedimentary, fibrous, mized locally with sphag-
num or woody peat and exiraneous inorganic

detritus

Landslide debris
Disoriented blocks of bedrock and glacial depoxils

Lo ]

Terrace gravel and stratified drift
Pebblea, cobbles, and boulders as much as 6 feet long
interstratified with sand und silt. Deposited chiefly
as glucial outwash

Qs

Silt and sand
Unconsolidated stit and sand deposits locally
stratified

i Qe |
N
Glacial drift

Conaists chiefly of Ul composed of gray silty clay mived
with boulders and sand in the uplands, stratified
outwush gravel adjacent to uplands, and ground mo-
raine, chiefly till, in the lowlands. Pattern indicates
drumlinized ground moraine, chiefly till. Deposited

in the lowlands

Undifferentiated deposits
Chiefly sand in lower slopes of Cedar Valley

Hydrothermally altered rock
Consists chiefly of wilicevus, aryillaceous, and ferric
minerals. Original rock undetermined

Intrusive rock
Igneous rock condisting chiefly of culeureous andesite
in the Hobart and Maple Valley quadrangles, of por-
phyritic andesite in the Cumberland quadrangle

Porphyritic intrusive igneous rocks

Puget Group,undifferentisted
Tp, in Hobart and Maple Valley quadranyles consists
uf arkosic micuceous sandstone interbedded with vol-
canic sandatone and coul; tn Cumberland quadrangle,
of arkosic and feldspathic micaceous sundstone, silt-
stone, claystone,and coal
Tpc, conglomerate composed of mafic voleawic rocks

QUATERNARY

|

TERTIARY

IDEA. =om=
= FIGURE 30 —
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in the ancient shoreline. All gradations between sandstone

and siltsone are present, and most of the rocks are either
silty sandstone or sandy siltstone. The sandstone beds are
typically yellowish-gray to light olive-gray, fine-grained,
micaceous, and arkosic or feldspathic. Most of the sandstone
beds are cross-laminated and form massive outcrops. The
siltstone beds are medium light gray to dark gray and contain
varying amounts of finely—-disseminated carbonaceous
fragments.

Following deposition in late Eocene time, the area was
subjected to tectonic forces that folded and faulted the
sedimentary beds, essentially tipping thé% on their sides so
that, in thevvicinity of the Dale Strip Pit, they are nearly
Vertical in repose (Figure 41).

The sequence of non-marine sedimentary rocks underlying
the Dale Strip Pit occupy approximately 750 feet in the upper
part of the Franklin Coal ane of the Puget Group. Three
major quartz-rich, weathered, massive sandstone beds, 100 to
200 feet wide and separated by clay units, occur

stratigraphically below the Dale No. 4 coal measure. These
glass-quality sandstone units are mined by I.M.P. for their
quartz content. This sequence of rocks lies between the Dale
No. 7 coal Dbed {correlative with the Gem, shown on the
accompanying Stratigraphic Column, Figure 40, taken from the

John Henry No. 1 Mine EIS) and the Kummer sandstone.
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Mining History of the Dale No. 4 and Dale No. 7 Seam

"The various coal seams within the Puget Group have been
mined extensively throughout much of XKing County. Geologic
‘maps show that considerable underground mining of certain of
these seams was carried out ih the Ravensdale area (Figure
52). Of specific interest are the.Dales No. 4 and No. 7 seams
and the McKay seam, which were also strip mined along their

surface outcrops

On the basis of wcareful examination of a map of the Dale
No. 1 Mine (Figure 43), as well as from discussions with the
former superintendent of the underground mining operation and
the superintendent of the stripping operation, and from the

various published maps and reports of the area, the following

information has been collected:

Both the Dale No. 4 seam and the Dale No. 7 seam (which
lies approximately 200 feet stratigraphically below the No.
4) were worked underground in the Dale No. 1 mine from 1924
to at least 1932. The portal of the mine is 1located in the
north flank of the hill some 2,000 feet northwest of the Dale

Strip Pit at elevation 675 feet mine datum (Figure 43). From
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the portal, the entry tunnel was driven 1,500 feet or so
along, at least partially, an unnamed coal seam overlaying
the Dale No. 4 seam. From that point, a crosscut was driven
easterly to intercept the No. 4 and the No. 7 seams and then
a gangway was driven along each seam out to the southerly
limits of the Dale workings as shown on Figure 43. The
entire Dale No. 1 Mine was constructed as a self-draining
mine; that is, with the portal the lowest point in the nine.
Ground water that was encountered, was allowed to drain by
gravity from the workings through the tunnel (water-level
drift), then out the portal. The gangways were driven on a
slight upwards slope to roughly elevation 710 md (Elev. 4670
MSL) at their southerly limits, with the Dale No. 4 gangway
being slighly 1lower than the Dale No. 7. The depth of the
gangways below the ground surface ranged from 240 feet to 270
feet.

The method of mining in the Dale No. 1 mine was
essentially the chute and pillar method. 1In this method,
narrow chutes, at about 50-foot centers, were driven up the
dip of the seém from the gangway to the chain pillar which
was left to support the surface. It appears that 15 to 20
feet of chain pillar were 1left between the surface and the
workings. At a number of locations, the chutes were driven to
the surface both for ventilation and to permit dropping

timbers into the mine. Cross-cuts or small drifts were driven

‘
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at intervals between the chutes for ventilation, leaving
blocks or pillars of coal. The pillars were then extracted on
the retreat, starting at the far 1limits of the mine and at
the top blocks, then progressing downward to the gangway and
outward toward the portal. Timber posts were installed at
intervals to temporarily support the roof until mining was
completed in specific areas. It 1is reported that about a
4-foot thickness of the Dale No. 4 seam was mined and some §
feet of the Dale No. 7 seam. The old mine map indicates that
the Dale No. 7 seam was mined first, and then the Dale No. 4
seam was worked. The mining from Dale No. 1 was apparently
completed by 1933. Reportedly, concrete Dbulkheads were
constructed as seals in the Dale No. 7 gangway near the entry
. Ccross—cut from the Dale No. 4 seam. The effectiveness of
uthese seals is, of coursé, unknown.A

From 1945 to 1948, mining was resumed on the Dale No. 7

seam by the Andersen Coal Company. A slope drift was driven

Cu

from the surface down the seam to the old gangway level an

&

the Dale No. 7 seam mined on around the southerly limb of the

o))

syncline. Mining was apparently carried out by the chute- an

pillar-method using the slope drift as the portal. Based on
the reported production tonnage of 29,000 tons, the seam

location, and geologic maps, the estimated extent of the

Andersen Mine Company workings is shown in Figure 43.
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Using the Dale No. 1 Mine map, calculations indicate
that the mined undergrouna volume during the initial mining
phase was approximately 72,000 cubic yards for the Dale No. 4
seam and the water level (entry) drift and apbout 110,000
cubic yards for the Dale No. 7 seam. An additional 27,000
cubic years were mined on the Dale No. 7 seam by the Andersen
Coal Company giving a total underground mined volume of
209,000 cubic yards. This roughly checks the reported
'coﬁbined production tonnage of 263,000 tons (240,000 cubic
vards) .

Around 1946 or 1950, the Dale No. 4 coal seam\was mined
from the surface as a strip mine operation over a length of
approximately 1,800 feet of the seam at its surface outcrop.
During the stripping operation, what is believed to have been
chutes from the underground workings reportedly were
encountered in the southerly part of the Dale Strip Pit. It
is understood that these chutes were open when first exposed
but later caved, at least to Some extent. Mine wastes were
believed to have been deposited into the openings that
remained but, insofar as could be determined, no specific
attempt was made to fill them completely for the full depth.

That is, material appartently was deposited into the openings
to whatever degree was needed to fill them up to the botton

of the pit.
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The dimensions of the Dale Strip Pit are not accurately
known at this time. However, Bonneville Power Administration
drawings at the transmission line <c¢rossing . near 1its
mid-point, indicate the pit is some 140 feet wide at the
surface and at least 40 feet deep, with sloping sides. Water
stands in the northerly two-thirds of the ﬁit {at least 10
feet deep at one point) with a pit width at the water surface
of some 65 feet. The southerly thifd is dry, at least in the
summer months, with the exposed bottom some 40 feet below
the adjacent ground surface. Using these dimensions, the
volume above the water surface is estimated at some 250,000
cubic yards. The volume below the water surface is unknown,
but may be around 20,000 cubic yards.

The inferred centerline location and extent of the Dale
Strip Pit relative to the underground workings are shown on
Figure 43. Apparently some minor strip mining also was
carried out along the Dale No. 7 seam over the Andersen Coal
Company workings. A production of 4,100 tons (3,800 cubic
vards) was reported for this operation. A shallow trench is
visible for several hundred feet near the Andersen milne

portal."
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Permeability of Geologic Units

Glacial Till

During the Pleistocene, the Vashon Stade of the Puget
Glacial Lobe uncomformably deposited a two-to ten-foot layer

of impermeable glacial till over the bedrock Ravensdale Hill.

Information gathered from the John Henry No. 1 Mine EIS
demonstrates that glacial till in the area is highly
impermeable and restricts he vertical movement of water.

Soil formed by weathering of the glacial till allows
horizontal movement of water within the soil zone such that
water collects only in this zone, on top of the glacial till.
This results in perched, rather than continuous, water
tables.

Horizontal permeability values for the till were
recorded at 18-to 31-feet per year, the higher value due to a
gravelly zone encountered in the Pacific Coast Coal Company's
boring. Vertical till permeability was an order-of- magnitude
lower than horizontal permeability, due to minor horizontal
stratifications within the till.

Very low permeability of the till, as evidenced by peat

bogs, swamps and lakes that dot its surface, restricts
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recharge to underlying aquifers. Despite low permeability of
the till, meager domestic supplies of ground water have been
obtained from numerous uncased shallow wells drilled into
the perched water-bearing zones in the upper, less compact
part of the till. These wells are generally less than 30 feet
deep; most fill +to capacity in winter and go dry in summer.

The nearest well to the Dale Strip Pit was obviously drillad

1

in Jjust such a geclogic environment, as evidenced by
examination of the driller's log, provided 1in the following

table (Luzier, 1969).

TABLE 14

22/6-25R3. Mathew Riechart. Drilled by Johnson Drilling
Co., 1961. Altitude 605 ft. Casing: 6-inch.

Topsoil 3 3
Hardpan ) 2 5
Sand, gravel and rocks 9 14
Hardpan 11 25
Sand and gravel, water-bearing 10 35

The adjacent valley to the north of the Dale Strip Pit,
occupied by the town of Ravensdale, represents the mneltwater
channel of the glacial Cedar River (Figure 45}, which
deposited a thick sequence of very permeable bouldery
recessional outwash gravel on the valley floor. In 1983, BNRR
drilled a 1,100-foot exploratory hole in this valley floor on

the eastern end of the 1I.M.P. sand-washing plant property
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(Figure 22, Plot Plan). This drill hole demonstrated 67 feet
of recessional: outwash gravel above sandstone and other
sedimentary ©bedrock units. According to Luzier (1969),
outwash in lower topographic positions such as meltwater
channels wusually .contain perched, but highly-permeable,
water-bearing zones. All drainage in the valley surrounding
the sand-washing plant disappears into these gravels,
including continuous drainage from the Dale Coal Mine Portal
(Figure 22), and clarified overflow from the I.M.P. settling
ponds. These same gravels extend throughout the lowland to
the west and southwest of the Dale Strip Pit and are mined
for in-house pit-run gravel needs by both I.M.P. and Palmer

Coking Coal Company in Black Diamond.
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" Bedrock Units

According to Luzier (1969), Tertiary rocks are a
secondary éource of ground water in southwestern Xing County.
Few domestic wells obtain water from the Puget Group of
sediments because they are fine-grained and altered to such
an extent that mwmwost are clay-cemented. Only 10 wells are
known to have Dbeen drilled into Tertiary rocks of the Puget
Group to obtain ground water. These wells averaged more than
200 feet in depth, and had yields generally less than 15 gpm,
and specific capacities less than 1 gpm per foot of drawdown.
The two deepest wells, at 325 feet and 395 feet, were dry.

There are two distinct permeability zones in the bedrock

in the Black Diamond area, as indicated by borings described

et

in the proposed John Henry No. 1 Coal Mine EIS.The uppe
permeability zone, from the base of glacial till ﬁo a cdepth
of 135 feet, has permeability values ranging from 9.2 to 149
feet per year, with an average of 57 feet. The lower
permeability zone extends from 135 feet to the base of the
boring at 260 feet; permeabilities range from 0.4-to~6.6 feet
per year, for an average of 2.6 feet per year.

Prior to development of the I.M.P. Silica Sand Mine,
exploratory holes were drilled to 100 feet depth in the

sedimentary units (Figure 41 provides their location).
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According to the mine geologist at the time of the drilling
project, all drill holes were dry to 100 feet, except drill
holes 1 and 2 in the topographically lowest sandstone unit
where ground water was encountered at 60 feet. This unit was
excavated to 40 feet depth, 20 feet above the ground water
table. The excavation held surface runoff for two years with
only seasonal fluctuations 1in water level, because of 1its
impermeable clay-cemented sandstone floor and walls.

Water standing in the «coal strip mines on the top of
Ravensdale Hill, including the Dale Strip Pit (Figure 35),
are predominantly fed by precipitation, but may be fed by
ground water as well. No seeps have been observed in the
walls of the Dale Strip Pit and Qater levels 40 feet below
the pit's edge (before CKD placement), fluctuated seasonally
only one-to two feet.

The wvertical bench faces within the sand mine are
remarkably free of ground water seeps. Some small seeps do
occur near the top of the sandstone working faces after heavy
rainfall, however, from fractures 1in the bedrock. This water
does not occur in sufficient quantity to regquire special
drainage design for it within the operating mine. Evidence
that the coal measures are the only water-bearing units in
the vicinity, and that bedding planes control ground water

movement within the sedimentary sequence, was presented by a

slump in the sandstone face at the north end of the mine. A
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three-foot wall of sandstone is always left on the working
face to insure that the underlying coal does not contaminate
the quartz sand, a highly undesirable occurrence in a glass
sand. In 1982, a 50-foot square segment of the east sandstone
face of the middle wunit slumped after a freeze of several
days‘ duration. Surface water that collected in the
carbonaceous shale " after its surface was stripped of soil,
froze and expanded the shale and popped the sandstone face
free. The shale then slumped along with the sandstone.

Review of 'coal mine reports from the surrounding
workings indicate that the underground mines were fairly
dry, except for surface water that entered through he
numerous ventilation shafts driven to the surface of
Ravensdale Hill. The tunnel for the Dale beds (Figure 43) was
constructed on an incline to allow the mine to gravity-drain
water entering from the surface. In the past, before it was
filled with mining debris, the large air shaft for the Dale
workings a few feet south of the Dale Strip Pit, was open to
250 feet depth. The former mine geologist dropped rocks to
its bottom without encountering water.

Al
An attempt was made to determine the ground water tabls

W

gradient for the surrounding area, which is fed and driven oV
ground water flow from the Cascade Range, by using the

elevation of the surounding lake surfaces {(Figure 34). Lake

surfaces were used because of the scarcity of ground water
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wells in the area (Figure 47). Lake Retreat occurs
feet elevation to the east, and Lake Ravensdale 1is

nortih at 580-feet elevation. A spring intermediate to

at 731

to the

the two

lakes occurs at 690-feet elevation, east of the Dale Strip

Pit. From this information, and given the fact that ground

water tables roughly conform to topograbhy, the wat

for the vicinity was determined to be a tabular Dbody

one-percent gradient flowing to the west-northwest.
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- Ground Water Conditions Associated with the Dale Strip Pit.

The follow discussion of the Dale Strip Pit subsurface
hydrology 1is taken directly from the METRO report, cited

above.

Subsurface Hydrology

"The evaluation of ‘the hydrologic or ground water
conditions underlying the vicinityrof the Dale Strip Pit is
complicated by the underground mine workings. It is
understood that drainage from  the workings continued to flow
from the open Dale Mine Portal following cessation of mining.
Several years ago, the portal was blocked off by filling in a
short length of the Dale entry tunnel at the entrance. At
that time an 18-inch culvert was installed through the
blocked portal to permit mine drainage to continue. The slope
of the culvert is unknown, but assuming it is the same as the
entry tunnel slope, the culvert would have ‘a capacity when
flowing £full of about 2,100 gallons per minute (gpm).
However, staining in tﬁe culvert indiqates a probable flow of

700 gpm to 1,100 gpm in the past.
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In early March of this year (1972), it was reported that
ground water was flowing from a subsidence pit higher on the
hill over the location of the Dale entry tunnel - some 350
feet southeast of the portal. It was estimated by others that
this ground water flow from the pit, which is 77 feet higher
than the culvert, was on the order of 800 gpm. It was also
reported that the flow of water from the portal culvert
appeared less than what formerly flowed and was estimated by
us at about 300 gpm. The ground water flow at the pit had
decreased to' about 100 gpm by May and by mid-July the
subsidence pit was dry. It is probable that recent caving
occurred someplace in the underground workings which,
combined with a partial blocking of the portal culvert,
developed sufficient head to cause a breakout at the
subsidence pit.

As discussed previously, the northerly two-thirds of the
Dale Strip Pit contains ponded water throughout the  year
which is retained by a small berm or dam formed from mine
waste or slough from the pit sides. The southerly third of
the pit is dry during the summer months but strand lines
indicate that water has previously ponded in that part of
the pit also. Following heavy rainfall, the northerly pond in
early March was overflowing the dam at a reported 50 gpm into
several 1lower ponds or depressions formed by irregular

mounds of earth in the southerly part of the Dale Strip Pit.

¢
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/This water in turn was retained by a wider berm which appears
to have been left wunexcavated during the strip mining.
Located some 200 feet north of the south end of the.Dale
Strip Pit, this berm appears to coincide with the location
of an old timber chute shown on the Dale Mine map. By Mapch
20th, the lower pond had reportedly drained dry, although no
outlet was visible in the pond bottom. Water also was ponded
south of the wide berm. Visibly supplied by direct runoff
from the adjacent roadway bordering the Strip Pit, the water
levei in this most southerly pond had dropped only slightly
by March 20th. During this period METRO began obtaining water
quality data, 1including chemical analyses, from the two
southerly ponds in the Dale Strip Pit as well as the flowing
subsidence pit and the culvert at the Dale Mine Portal. On
March 14th, it is understood that dye was introduced into
the two southerly ponds and subsequent monitoring gave no
indication of dye appearing at any other 1location in the
area. On March 21st, it was reported that dye was again
introduced and approximately 200,000 gallons of water from
the northerly pond was released into the south part of the
Strip Pit which filled to a depth of six feet in five hours.
We understand that this water had substantially drained the
next morning. No visible increase in flow or dye was noted at

the subsidence pit or the portal culvert on March 21lst.
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On March 28th, water was again released, salt introduced
into the southerly part of the Dale Strip Pit and monitoring
for conductivity, fluorescence and chloride content performed
until May 5th at the two southerly ponds, the portal culvert,
the subsidence pit and a small stream flowing from an exposed
coal seam high in the silica sand pit in the west flank of
the hill. Except for continuous automatic conductivity
monitoring the first nine days at the subsidence pit, all
parameters and locations - were monitored periodically,
commencing six to nine days after salt introduction, with
intervals between sampling ranging from one to nine days. On
April 29th (32 days), increased conductivity and chloride
content were observed in the stream with a subsequent decline
in both parameters at the next, and final sampling on HMay
5th. It was reported that no distinct 1increase in these
parameters was observed at the other locations.

On the basis of these data and observations, it was
concluded that the scurce of the water in the most southerly
pond at the south end of the Dale Strip Pit was surface
runoff from the adjacent ground. Samples from the overflow
pond in the Dale Strip Pit, the flowing subsidence pit and
the portal culvert were determined to be relatively similar
in physical and chemical characteristics, and it was
concluded that the water at the three locations had a common

source or has been in contact with similar bedrock material.
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We concur in these conclusions and further conclude that the
water in the north 2/3 of the Dale Strip Pit probably is
ponded ground water.

Considering the relation of the Dale Strip Pit to the
underground workings, we also believe that the overflow from
the northerly pond into the southerly end of the Dale Stip
Pit drains down an old chute into the underground workings on

he Dale No. 4 seam and out the Dale Mine portal culvert.
While it is possible that the dye or salt tracers could have
been filtered out during flow to the chute through the pond
bottom and/or the base of the wide berm, it is more likely
thét these tracers were diluted below defectable limits by
ground water in the workings. It is estimated that the Dale
No. 4 workings could have contained at least 2,000,000
gallons of ground water at that time between the south end of
the Dale Strip Pit and the mine portal. While test borings
and/or test.wells were authorized, it was felt that they
would not prgvide sufficient positive information beyond that
already available, particularly since adequate.location data
of necessary accuracy was unobtainable as to position of the
underground gangway. Therefore, drilling explorations were
deferred until project requirements were more definitive.

After the METRO water-quality monitoring studies, the
operators of the silica sand quarrying operation bulldozed

relatively shallow prospect trenches into bedrock at various
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locations on the westerly hillside. Seepage was observed in
several of the prospects and four of the trenches were
examined in detail by our geologist during the dry period in
mid=-July. The seepage was traced back to its origin and, in
each trench, was observed to be issuing from a single
isolated location in the bedrock. At each location, the flow
was small, 1 gpm or less. It was determined by survey that
the seepgae locations on the hillside ranged from 160 feet to
230 feet above the portal culvert. The water surface of the
pond in the northerly end of the Dale Strip Pit was 240 feet
higher than the culvert and the exposed southerly pond bottom
was 228 feet higher.

On the basis of present evidence, we believe that the
ground water level,or piezometric head, in the unmined areas
is located at a relatively shallow depth below ground surface
and generally follows the surface topography as to elevation.
While exceptions can be anticipated, the gquantity of ground
water, where encountered, would be relatively small and
possibly isolated. This is supported by the prospect pits,
the 1lack of visible springs along the hillside and the
localized seepage from the exposed face of the silica sand
quarry. The ground water can reasonably be expected to more
likely travel along, or parallel to, the bedding planes
rather than across the steeply dipping beds where

unfractured.

¢
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The underground workings may drain relatively restricted
areas, primarily parallel to the strike of the beds and the
workings. This 1is supported by the report that the sealed
portal of the Andersen Mine on the Dale No. 7 seam opened,
apparently in March, due to unknown causes. Reportedly, the
slope drift was sounded to a depth of 100 feet (elevation

810 MSL) without encountering water.
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Discussion

The utilization of the Dale Strip Pit for the disposal
of digested sludge involves two primary consideration: (1)
the possibility of leachates draining from the pit into the
underground workings and thus out the Dale Mine portal and,
(2) the possibility of leachates entering the natural ground
water. |

The south 300 feet to 4,500 feet of the Dale Strip Pit
are underlain directly by the underground workings on the
Dale No.4 seam. As discussed above, it is our opinion that at
least part of this end of the pit drains directly into the
workings through one or more chutes whichiwere encountered in
the strip mining operation. Because of the uncertain method
and degree of backfilling the chutes, it is doubtful that an
effective sealing of the pond bottom could be assured through
the duration of the project. In view of this, the possibility
of leachates draining into the workings and out the Dale Mine
Portal could not be eliminated on the basis of present
information. For this reason, it is assumed that the use of
this end of the pit would be unacceptable.

Beneath the remainder, or northerly part of the Dale

Strip Pit, the Dale Mine map indicates that only the gangway
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was mined on the Dale No. 4 seam. All presently available
information indicates that no chutes or passageways to the
surface underlie this portion of the Strip Pit. The northerly
two-thirds of the Strip Pit contains what we conclude to be
ponded ground water. Definitive information is not available
as to fluctuation of the water surface during the summer
months, but it has been reported to be moderate. As far as
could be determined visually, no seepage flows from the
northerly pond beneath its dam into the lower southerly pond
during dry periods. While this does not eliminate the
possibility of leachate draining into the Dale ©NO. 4 seam
workings, it would appear to reduce it.

Little information has been reported on the surface
subsidence due to underground mining in Washington. However,
the information which 1is available indicates that mined,
steeply-dipping seams similar to the Dale and McKay seams
generally cave soon after mining, with the subsidence
confined roughly between the surface 1limits of the sean
outcrop and vertical projection of the seam depth of about
200 feet. Because of the proximity of the Dale No. 7
workings to the Dale Strip Pit, surface subsidence due to
that seam could approach the pit. Evidence of this has not
been detected; however, it could be masked by the heavy
undergrtowth bordering the east side of the Dale Strip Pit.

Fracturing has not been observed in the east pit wall where
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mine portal. Therefore, the effect of discharging 4,000,000
gallons of water through the working cannot be predicted.

Draining the north part of the Strip Pit would also
permit evaluation of the possibility that ground water is
flowiﬁg into the Strip Pit rather than out of it. In that
event, sealing against inflow would be necessary since the
sludge could not be deposited into the water. In the event
that sealing 1is required, a much thicker blanket would be
needed to counteract the hydrostatic pressure. This would, of
course, reduce the usuable volume of the Strip Pit.

When the Dale Strip Pit was Dbeing prepared for

acceptance of Ideal's CKD in 1982, the METRO report above was

used as a guide to engineering design. The haul road was
constructed across the Strip Pit, 200 feet from its southern
extent at the berm mentioned extensively in the METRO

report. The road base was composed of c¢lay-rich till and
mining wastes. Subsequently, the entire southern third of the
pit was filled with <clay and fine sand from the I.M.P.
settling ponds. This was done to prevent leaching of effluent
from the CKD into the wunderground coal mine workings.
Additionally, no CKD has been placed within 800 feet of the
southern extent of the pit. As mentioned in section II. (10).
of this checklist, the southern end of the remaining pit has

been reserved for inert mineral wastes from Ideal BRasic

Industries and Northwestern Glass.
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Other statements in the METRO report that require

comment follow:

1) The estimated 4,000,000 gallons of water
the Dale Strip Pit have been largely absorbed
already placed in the pit.

2) The combined discharge from the Dale
adjacent subsidence pit has never been measured

I.M.P. mine personnel in excess of 37 gpm.

standing in

by the CKD

Portal and

by current

3) Subsidence has been noted in the area directly north

of, and in 1line with, the Dale Strip Pit by I.M.P. mine

personnel since the area was logged in 1982.
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Surface and Ground Viater Quality in the Ravensdale Area

Figure 47, Ravensdale Area Ground Water Well Sites,
shows that very few wells have been drilled in the Ravensdale
area Dbecause pedrock conditions are not conducive to
productive wells. Examination of Figure 44 demonstrates that
the Ravensdale-Black Diamond area is one of the

least-productive areas in southwest King County, with well

0
’_l'
<
o
n
'_l
o+
)]

yields that average less than 50 gpm. Ravensdale recs
water supply from Lake Retreat two miles to the east because
wells of sufficient yield and guality for public consumption
have not been produced. The nearest known domestic well is
one mile south; to the north, the closest knbwn well is 1.3
miles away. To the east and west, the closest known wells are
1.5 miles away. A spring that occurs one-half mile to the
east is not a source of domestic water (Figure 47). The City
of Kent Clark Springs site is two miles to the northwest
(Figure 48). A shallow well at the I.}M.P. sand-washing plant,
one-half mile to the north, represents the water table
expressed Dy Ravensdale Lake. It 1is wused as a source of

process water, not domestic water.
In 1981, 9 wells and one stream along the Maple Valley

Highway, 1.5 to 2 miles to the west-northwest were sampled to

establish background information on area inorganic ground
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water quality. Information on these wells is presented in
Table 15. Calcium concentrations and pH were the parameters
tested, because response to CKD leachate would be detectable
first through monitoring of these parameters. Calcium occurs
in CKD at an avérage of 50 percent, both as calcium oxide
and calcium carbonate, and 1is directly responsible for CKD's
elevated pH.

Six of the wells were shallow (12 feet or less, with no
available driller's log or water-quality data. Three of the
wells were deep (70 to 157 feet) and were drilled recently
ehough that logs were available. Values for pH ranged from
5.62 to 7.53, the normal range for western Washington ground
water. Calcium values ranged from 5.9 to 37.7 ppm. Data o
the I.M.P. sand-washing plant well is not 1included in these
ranges because it 1s located in the middle of +the plant anda
is, therefore, contaminated by process water. Data on Table
15 shows that both parameters occur randomly; nothing in this
data indicates unusual inorganic water gquality for +these

PA’

wells, which are in compliance with the E s ambient

]
water-quality standards. Water hardness 1is caused by calcium
content and can be a very local phenomena. Geologic
literature for the Ravensdale aresza demonstrates that
calcium-bearing formations exist.

Monitoring site Wo. 7 was taken from a small strean

hat connects the Lake Ravensdale outflow with Lake Sawyer.
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TABLE

INDUSTRIAL MINERAL PRODUCTS' CEMENT KILN DUST LANDFILL

REGIONAL GROUND WATER MONITORING PROGRAM, 1981 T0O 1984

Well
Date No. Ownership and Location pH Ca
| ppm
10/81 1 Amber Inn Restaurant 6.37 ) 12.7
26844 Maple Valley Hsy.
Depth: 70 feet
10/81 | 2 J. R. Simms, 27264 Maple 6.05| 5.9
Valley Hwy.
10/81 ] 3 Ted Hanson, 27430 Maple 6.481 13.1
Valley Hwy. :
10/81 | 4 Poggel, 27448 Maple
Valley Hwy. 7.301% 37.7
10/81 5 Dan Cleveland, 27632 7.451 27.9
Maple Valley Hwy.
10/81 | 6 R. E. McLennan, 27804 Maple 6.30] 11.0
. Valley Hwy. Two wells.
Sample from main house
10/ 81 7 Green River Sawmill, owner 6.65§ 11.1
Parrminder Sanghera. Well
sealed. Water supply from
creek connecting Lk. Ravens-
dale and Lk. Sawyer
8/81 8 | I.M.P. Sand-washing plant
well, 12 feet deep. 6.13}1 61.0
10/81 9 Larry Svedarsky, 28040- 6.21 7.5
243d Ave. S.E.. Well 157 ft.
deep; driller R.B. Deremer,
N.W. Pump and Drilling
9/81 10 Loretta Meyers. Well 80 ft. 7.531 31.7
deep; driller N.W. Pump and
Drilling
6/82 |10 7.07 1 32.1
7/84 110 Loretta Meyers 7.401} 31.0
9/84 |10 Loretta Meyers 7.20132.0
10/81 | 11 F. 0. Auto 5.62 |19.4
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Coﬁparison of the data on Table 15 for this creek with data
on Table 19 for Lake Ravensdale generated 1in October, 1924,
shows no significant change in water pH or calcium content
over the intervening three years.

Well ©No. 10, the Loretta Meyers well, was selected as

the I.M.P. monitoring well Dbecause it 1s in the dominant

5]
—
)
7
[

direction of ground water flow from the Dale Strip Pit,

1
3
O
ct

bécause it is 80 feet deep, cased and 1is, therefore,
subject to surface contamination. It is a fairly recent well
and has a complete driller's 1log. Table 15 shows that water
pH and calcium content of this well has remained constant
over three years with normal, minor fluctuations. The well
driller maintains that the producing stratum is the common
aquifer for the area and represents porous, permeavla sand
that transports water from substantial distances upgradient.
Figure 48 shows the location of the City of Kent Clark
Springs public water supply facility. A great deal of

water—-quality data for this spring is available and iz

O]
[

L

—
w

attached as Table 16 (the springs' notation is 22/6-
The spring 1is two miles north of the Dale Strip Pit,
perpendicular to the direction of dominant ground water flow.
It occurs at 545-feet elevation and yields up to 22,000 gpm.
This 1is soft water and relatively low in mineral content
because it is in the Vashon recessional outwash which 1is

recharged largely by precipitation. Most other important

241



GEOLOGY AND GROUND WATER, SOUTHWESTERN KI NG CO., WASH, GEOLOGY AND GROUNO WATER , SOUTHWESTERN KING CO. , WASH.
Table 13 - Partial field laboratory analyses of water from weils Table 13 - Partiat field laboralory analyses of water from wells - Contined
(Analyses by U. S. i | Survey. y resaits BElEm by field methods are approximate.
prem : —Sree— Death onte of Milligeams per liter msdm“i:
illigrams per Hiter 5 Well ep ate of | gicwbonate | Chioride | Hardness | tonduclance
Depth Date of ! carbondl i
well (feet) | collection | Bicarbonate| Chloride | Hariness | (micromhos ffeet} | collection | (4cos) (€ |as caCos 0:;?';_'&0)5
(HCO4) «n at CaCo4 al 25°C)
21/6- 3E3. 50 8-27-63 87 4 - 160 22/6- U1 202 8-22-63 110 - - 200
TC3 i » TR X 1) 3 35 u2 62 8-22-63 100 - - 200
- &5 3A1 110 | 8-22-63 73 - - 120
6F1 90 1- =63 49 5 42 95
11P3 150 | 8-22-63 56 - - 120
6P1 30 1- =63 49 23 97 340 .
12R1 20 8.-22-63 32 - - —
6Q1 170 1- 63 69 4 57 130
12R2 134 | 8-22-63 56 - - 180
D1 40 1- <43 59 6 59 130
14M1 75 8-22-63 45 - - od
TH1 58 1- 43 140 4 160 aso
17H1 161 | 8-22-63 130 - - 210
1 36 1- <63 110 5 86 190
171 250 | 8-22-63 87 e - 150
N1 18 1- <43 29 9 a7 120 2581 2
490 1-22-63 23 5 25 65
N2 83 1-22-63 75 4 63 130
29G1 128 1-25-63 46 2 34 92
8El 65 | 1- 43 o 5 & 180 2941 180 | 1-25-63 110 3 80 180
27R1 1,461 1- 963 2,400 - 190 17,000
GEOLOGY AND GROUNO WATER, SOUTHWESTERN KING CO., WASH.
Table 11 - Records of springs - Cantinued
Alti-
Spring Owner or tenant tude Use Remarks
(feet)
22/6- 2Hls | John Slette 500 0,5
2R1s S. M. Black 460 0,S| VYields about 8 gpm. Supplies
3 families.
4Hls § Q. J. Robichaux 300 0
1281s E. G. Wright 630 0
14N1s Reed-Ranch Road Water Co. 500 PS Supplies 27 famiiies.
15J1s Orchard Grove Community 470 0
Water Association
15K1s | Mrs. Bowman 375 1]
16H1s | J. M. Sloane 375 [+
19M1s | Unknown 410 o Supplies 2 famifies.
25A1s | Joe Kobe 719 0
25Gls | Eion Scherrard 8lo 0,$
25K1s | W. C. Ashley 619 D,s
26L1s City of Kent, Clark Springs 545 PS Yields 1,800 to 22,000 gpm,
Vamerats speringr T
33P1s | City of Kent, Kent Springs 475 PS Yieids 2,000 to 7,000 gpm.
36K1ls | Unknown 690 NU
GEOLOGY AND GROUND WATER, SOUTHWESTERN KING CO., WASH.
Table - Chemical analyses of water from wells and springs -
Milligrams per liter Milligrams per liter
¢35
5 : 3 . X s 3%
Well Depth Oate of & v 3 E 3 < 8 S 3 T & 2 -~ EZ
@ ey | coliection | _ | @ = ¥ < 3 z 5 e S ls |2 3 . .8 o2
wwing = - e H 5 ] E a 28] & = = @ £9 23 29 =5
= |2 4 g ] & 2 3 Agl 3 5 5 5 3S e 3| £8
= 5 % L} 3 -} - = ] 2 2 a o Ea 22
< | & £ - fx) 3 B & B2 & 5 g z S a 23} SE | X
22/4-17Q) 240 4-16-46 NS | 10 .03t - 10 4.0 30c - 76 - 8.0 - - - - 42 - -
10~ 4-63 GS | 41 .40t -- - - - 1.2 98 - - - - .47 129e | 50 172 18.2
1704 °| 1,001 5-23-52 NL § 34 56t - 27 8.1 127c - 184 .0 158 - .1 - 443 {101 - -
10- 4-63 Gs {21 37 - 47 15 162 2.2 180 2 280 .0 .0 72 617c {178 1,160 { 7.3
28P1 342 7- 621 ac|a1| .set | .q1f-- -~ - - 82 | -- 35 - | - i - 64 173
22/5- tHls [} 6- 8-51 GS | 29 04t - 13 8.2 5.3 4.0 78 9.6 4.2 4 |4.0 - 116 66 161 7.2
6N1 210 | 10- 362 | GS| -- - L b - 120 | - 2.0 4 -- - -- - 86 191 | 8.0
17R1 380 10- 4-63 GS{37]1.3t - 15 12 6.7 2.7 103 |14 4.5 1 .2 .11 143c | 88 200 | 7.4
24p2 150 | 10- 3-62 | GS | -- == - = - - 92 | -- 251 - - -~ - 68 153 | 7.3
36M1 106 3-30-63 GS |23 .12 - 11 3.5 6.3 1.7 60 6.6 1.8 .1 .1 .09 84c | 42 112 1 7.6
22/6-11M3 97 | 10- 362 | GS| -~ el e -- - - L I 3.2 | - - - - 60 142 {7.3
13A2 118 1-23-63 GS | 20 .29 - 12 5.0 5.1 .8 71 3.0 1.0 1 1 .40 83c | 50 119 { 7.5
26L1s (] 10~ 4-63 GS | 13 .04 e 11 2.0 3.3 5 44 8 2.2 .1 .9 .02 S56c | 36 87 | 7.3
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aquifers in the area, by contrast, are recharged indirectly

by movement of ground water from overlying; adjacent, or
underlying geologic units (Luzier, 1969). Figure 46 C

demonstrates graphically how free of dissolved constituents
recessional outwash aquifers are, compared to other
water-bearing units in the area. Partial analyses of water
from two ground water wells in the vicinity (21/6-3E3 and
22/6-25R1 are also provided.

Table 19 provides water chemistry for three suriace
water bodies in the area immediate to the Dale Strip Pit. One
is from an unnamed spring-fed pond one-half mile_to the east
of the Dale Strip Pit, shown on Figure 47 and Table 16 with
the notation Kls. The intermittent creek that <drains from
this pond was also sampled. Chemical analyses show that both
pPH and calcium are slightly elevated over those for

Yo, . . 1
Ravensdale Lake. This bears out Luzier's contention that

tn
—
o
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o
@)}
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o

water~bearing units overlying bedrock surfaces are inf
by bedrock mineralization because of he agqui
topographic and stratigraphic position. Ravensdale Lake, on
the other hand, rests on and is fed by, recessicnal outwash

gravel. It demonstrates very similar chemistry to that of

Clark Springs.
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Water Quality of the Dale Coal Mine Drainage

Ground water conditions associated with the Dale Strip
Pit were discussed thoroughly in the METRO report included
above. The floor of the Dale Strip Pit was sealed naturally
by clay that sloughed off the clay units bording the Dale io.
4 seam. This is apparent from the facf that for many yvears
the Strip Pit held 4 million gallons of water with only

/ .

minor, seasonal fluctuations. Tests for conductivity and
chloride content performed by METRO were not successful until
water from the north end of the pit was released over a herm
at the south end, whereupon it exited the pit via an airwvay
system. I.M.P. personnel isolated the south end by building
an access road across the pit and by filling the entire south

end with naturally-occurring clays.

CRKD first entered the standing water in the niddle

portion of the Strip Pit; the water immediately became very
alkaline. Since the extreme northern pit floor had not

received the additional seal provided by the CKD, water that
percolated through it could have affected the coal mine
drainage pH, 1implied by the graph on Figure 49. There are,
however, other factors in the system that undoubtedly affect

Pl conditions. Now that the water in the Strip Pit is greatly
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reduced in volume, and CKD disposal has progressed northward
to further seal the floor, water pH has declined at the

portal since September, 1983.

METRO reported a flow rate of between 300 gpm and

1,100 gpm from the Dale Strip Pit in 1972. I.M.P. personnel

[

have never recorded more than 37 gpm. The drop may be due to
several factors, but obviously less water is available to the
system. Silica sand mining operations at Ravensdale began in
1968. Since that date, 38 acres of land overlying the Dale
workings have been étripped of the vegetation and glacial

till-derived soils that retained surface runoff in the past.

Because the sandstone is <clay-cemented, it does not absord

£uT

this runoff. The sand mine is designed to divert all runoff
out of the workings and into a system of settling basins.
Drainage is diverted to the south, away from the Dale Coal
mine system. This drainage diversion, in conjuntiocn vith
filling of the Dale Strip Pit and its airways, has
dramatically reduced the amount of ground water available to

the system.

In anticipation of the Dale Strip Pit Reclamation
Project, I.M.P. Dbegan monitoring the coal mine discharge at
the Dale Portal (Figure 52), in August 1981, principally for
pPH and flow rate. Table 17 provides data from this on-going
monitoring program. In January 1982, the first analysis of

calcium content was made. Values were substantially higher
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IMP MONITORING PROGRAM FOR CKD/
COAL MINE DRAINAGE AT THE DALE
COAL MINE PORTAL, 8/81 T0O 9/84

 TMBLE 18
I.M.P. WATER MONITORING PROGRAM
DALE COAL MINE DRAINAGE SAMPLES
HEAVY METALS CONTENT

Flow Calcium
Date Rate Content
Sampled  (gpm) pH (ppm)
8/15/81 2 6.61
10/28/81 | 33 8.91
11/6/81 33 7.24
1/11/82 33 9.81 |'59.0
5/12/82 6.81
7/30/82 37 6.60
10/4/82 37 7.62 | 54.0
11/1/82 CKD PROJECT STARTUP DATE
11/15/82 | 37 6.76 | 55.7
11/18/82 6.78 | 55.0
12/2/82 6.69 | 52.0
4/12/83 6.91 | 66.0
7/19/83 7.11 | 43.0
9/21/83 6.92 4.9
12/9/83 7.08 | 58.0
7/20/84 6.85 | 58.0
9/19/84 6.67 | 71.0
9/25/84 6.66 | 70.0

DATE SAMPLED 11/30/82

NONE OF THE FOLLOWING METALS
WERE FOUND (NOT DETECTED),
FOLLOWED BY DETECTION LIMIT
IN PARTS PER MILLION.

ELEMENT CONCENTRATION
Mo < 0.04
) < 0.08
Cd < 0.01
n <(.01
Pb < 0.05
Ni 20.02
Co < 0.02
Fe < 0.01
Mn <(.0]
Cu <0.01

. Cr < (.01

 TABLE 19
1.M.P. WATER MONTTORING PROGRAM
SURFACE WATER ADJACENT TO I.M.P.
SILICA SAND MINE, RAVENSDALE,WA

Ideal Basic Industries
Cement Division
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1.M.P. WATER MONITORING PROGRAM - DALE

TEST  LAKE UNNAMED CINDER
CONC. RAVENSDALE POND CREEK
pH 6.58 7.22 7.21
Ca(ppm) M 20 40

SAMPLES TESTED OCTOBER 4, 1984

PORTAL AND SURFACE WATERS

TABLE 1
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than background values for other ground and surface water in
the vicinity (Tables 15 and 19). By October 1982, ocne month
before CKD was first placed 1in the Dale Strip Pit, p»H had
dropped, but calcium remained high. One month after project
startup, the drainage was analyzed for heavy-metal content.
As shown on Table 18, none of the heavy metals tested for
were detected. The detection limit of the atomic absorption
unit used for each element tested is also provided.

On the average of once every three months, from Noveuwber
1, 1982, to September 25, 1984, the Dale coal mnine drainage
was analyzed for calcium and pH. Results are presented on
Table 17 and portrayed graphically in Figures 4% and 50.

N

Calcium percentages have remained constant throughout tha
three years cduring which the Dale Coal Mine drainage has
monitored, with minor, season fluctuations. The sharp drop in
September, 1983, is anomalous and may be due to laboratory
error. Because calcium has remained at the same level in the
water since before CKD disposal began, it is possiple that
none is being contributed by the Dale landfill. It is more
probable that the tremendous dilution factor involved 1is
preventing any noticeable change in the mine water.

Figure 49, pH Range, shows fairly dramatic variances in

pl before landfill startup, followed by a decline through the
remainder of 1982, a steady increase through 1983, then a

steady decline through 1984. This may document further

A O
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sealing of the Dale Strip Pit floor by CKD as it flowed into
the standing water on the pit floor. METRO estimated 2
million gallons of water in the coal mine drainage systen.
Dilution of any landfill 1leachate would obviously be
tremendous. In this vein, a graph (Figure 51) was prepared in
October, 1921, from laboratory work performed to determine
drop in pH of CKD effluent (starting pH of 12.10) 1in

combination with coal mine drainage (starting pH 6.89). The

(0]

study was not taken beyond a ratio of 12 to 1, coal mine
drainage to CKD effluent, at which point the combination
measured pH 9 (the upper pH limit allowed by Washington State
ahbient surface water quality regulations).

The EPA has two sets of standards for drinking water

quality. The primary standards are health standards that are

6]
)
=
o

federally enforceable. The secondary standard:
recommended standards only and are not federally enforceable.
There are no EPA ;tandards for calcium, potassium, sodium or
magnesium, the common elements in CXD, at either the primary

or secondary levels.

R

iS5

[
{

Washington State DOE has ambient water quality standaxcs
for drinking water and for surface waters where adquatic 11
may be impacted. State surface water standards dictate that

discharges to surface water must fall within a pH range of §

to 9.
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discharges to surface water must fall within a pH range of 6
to 9.

Dale Coal Mine drainage is not a source of drinking
water. Its pl since project startup.has fluctuated between
6.66 and 7.11, well within the range set by Washington State
and the normal range for western Washington ground and
surface water. The Dale Coal Mine drainage remains at the
surface for about 100 feet before it disappears 1into
recessional outwash gravelé on the valley floor. See Figure
22, Plot Plan, for 1location of the settling basin . that
captures this drainage. Because these gravels are porous;
water-bearing gravels, as discussed above, and because they
are very low in mineralization, any impact on their mineral

content or pH is infinitesimally insignificant.
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WAC 173-303-910(1) (b) (iv) (bb.4)

IT. (4). Flora.

The reclamation site is 1located under the Bonneville
Power Administration transmission lines where drowth of
vegétation that could interfere with the lines 1is controlled
through routine aefial defoliant spraying programs by the
BPA. Grass seed (Alta Fescue variety) will be plantedAon the
reclaimed - surface; thirty percent of the site has been
reclaimed and seeded to date. A Douglas Fir re-growth
plantation surrounds the site on three sides. The entire
area was clearcut and slash-burned in 1983. Because CKD is a
proven liming agent and nutrient source of calcium and
potassium, plant species 1in its vicinity thrive. See the
portion of the Exemption Petition Document, . WAC
173-303-910(1) (b) (iv) (bb.2), that discusses the agricultural

benefits associated with the use of CKD.
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WAC 173-303-910-(1) (b) (iv) (bb.4)

ITI. (5). Fauna.

Animal populations in the immediate vicinity of the Dale
Strip Pit are limited by past removal of soil cover from the
Dale coal measures in the 1940's, and by the continuous
stripping operations of the adjacent quartz sandstone beds by
I.M.P. since 1968. Continuous mining activity has discouraged
animals from occupying the site. Reclamation of the site and .
reestablishment of grasses may provide grazing land for deer

and other ruminants.



WAC 173-303-910(1) (b) (iv) (bb.4)

II (6) Noise

Background noise levels of 30-to-45 decibels in the
vicinity were measured in conjunction with EIS preparation
for the proposed John Henry No. 1 Coal Mine, located one mile
due south of the Dale Strip Pit. A portion of that noise
study is as Figure 53. Noise levels attributable to traffic
on the Ravensdale-Black Diamond Highway, 3,400 feet -to the
north of the pit, probably range from 47-to-68, extrapolating
information from the John Henry EIS (L10 levels in Table
11-14) . Other pertinent noise sources near the Dale Strip Pit
include: 1) the I.M.P. sand-washing plant and heavy
equipment, 3,400 feet to the north; 2) heavy equipment
operating in the adjacent silica sand mine (1 bulldozer, 1
front-end load, and 2 dump trucks), from 7:30 a.m. to 3:30
p.m., Monday through Friday; 3) daily freight-train traffic
on the Burlington-Northern Railroad main 1line that passes
within 3{600 feet north of the site, and through the town of
Ravensdale; 4) chain saws from woodcutting operations in the

vicinity; and, 5) helicopter traffic associated with routine
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TABLE 11-14
EXISTING NOISE LEVELS IM DECIBELS (dBA)

Locatlon b Lo 550 Lo
1B 78 55 . 40 3a

2B,38,6B . 52 a7 40 3o0*
48 © 56 50 35 30*
58 : 80 67 56 45
78 78 68 47 44

* Sound level is equai to or less than 30,

Sound ieveis at these iocations fluctuated. A fluctuating noise is best
described statistically as noise ieveis exceeded for given percentages of
time during a prescribed time period. The commonly used levels are
Loag, Lons L%o, L., and L1. The subscript indicates the percentage of
ti?l?e thga% th glvmn level was exceeded, L9 and L_. describe back-
ground sound. L.  is median. LipIs the’ Jevel extleded 108 of the
time; L1 Is the leval exceeded 13 of 'the time.

High, L,. noise levels were due to ordinary car and truck traffic
passing Lt the time the measurement was taken. Lg levels resulted
from nearby trafflc. L., leveis were the resuit of eqther chain saws
from the Lake 12 residbhtiai area or the proposal site and drilling
activitles south of the proposal site and across the Green River Gorge
Road- L,, levels are background. These sound levels are attributed
to distane%rafﬂc. Any data below 35 dBA are suspect due to the level
of accuracy of the sound level meter. This data could be.as low as

25 dBA.

Ordinance 3138 Ts found in the King County code between
Sections 12-66 and 12-100. The foiiowing tabie presents the maximum
- sound leveis within each land use district.

TABLE ilI-15

MAXIMUM PERMISSIBLE SOUND LEVELS
iN DECIBELS (dBA)

Land Use . :
District of Land Use of Receiving Area

Sound Source Rural Residential Commercial industrial
Rurai 49 52 55 57
Residentiai 52 . 55 57 . 60
Commercial 55 57 60 . 65
Industriai 57 60 65 70

Between 10:00 p.m. and 7:00 a.m. on weekdays, and 10:00 p.m. and
9:00 a.m. on weekends, the maximum permissible level Is 10 dBA lower
than shown above, ) :

Exceptions to these leveis are stated in Section 303. For any sound
source of short duration, the leveis in the preceding table may be
increased by: :

(1} 5 dBA for 15 minutes in any 1-hour period.
(2) 10 dBA for 5 minutes in any 1-hour period.
(3) 15 dBA for 1,5 minutes in any 1-hour period.

IDEA. _ zms~

:: ‘ FIGURE B3 ::”"

PACIFIC COAST COAL, JOHN HENRY NO. 1 MINE

EXISTING AND MAXIMUM PERMISSIBLE
NOISE LEVELS
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aerial monitoring of the BPA transmission lines and,
commonly, light aircraft in the area.
The silica sand mine and the Dale Strip Pit would

k1

probablx be given a Class C 1Industrial Environmental
Designation for Noise Abatement, (EDNA) . No resdential
properties immediately adjoin the property (see Figure 15,
the I.M.P. Leasehold Boundary Map); surrounding land on all
sides is owned by Burlington Northern Railroad and is devoted
to forestry, a rural-receiving noise classification.

The town of Ravensdale, one mile to the north of the
Dale pit, represents the closest resideﬁtial receiving
property. The maximum permissable sound 1level in decibels
allowed at these residences, 1f they shared a common boundary
with the I.M.P. leashold, which they do not, would be 50 dBA
(Table 11-15, Figure 53). Another 5 dBA would be allowed for
any 15 minutes in any one-hour period. This 1s the
approximate wunloading time for the CKD haul trucks. Noise
levels associated with the CKD trucks which arrive on an
intermittent basis, would never approach the 65 dBA limit for
residences one mile away. The truck are the only noise
source associated with the reclamation project, except for a
bulldozer that spends one week per year contouring the

finished CKD surface and redistributing stockpiled soil over

its surface.
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northern toe
Pit is at 925-feet elevation,
distance and topography,
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years.
/
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WAC 173-303-910-(1) (b) {iv) (bb.4)

IT (7) Light and Glare.

Over the last five years, haul trucks have unloadesd CKD
at the Ravensdale site predowinantly during the dav.
Occassionally, when cement production is up and Ideal's CIKD
storage silos are filled more rapidly, night-hauling becomes
necessary. While vehicular 1light and glare are/ thus
generated, it is not new to the area and would only be
noticed by companj personnel, because the Dale Strip Pit is
remote from population and access to it is severely limited.

Because CKD haul trucks re-enter the Ravensdale-Black Diamond

M
0]

Highway perpendicular to the traffic flow, light and gla:z
from their headlights does not generate a vehicular safety

)
hazard.
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WAC 173-303-910(1) (b) (iv) (bb.4)

II. (8). Land Use.

The Ravensdale area has historically been a mining
district and is zoned Quarry-Mining in the King County Haster
Plan. Cultural development has Dbeen slow. Land 1in the
imnediate vicinity pf the CKD reclamation project was mined
for coal from the 1late 1800's to the late 1940's, both
underground and at the surface (Figure 43). Bedrock mining of
quartz sandstone occurs 1,000 feet to the west of the Dale
Strip- Pit under the management of Industrial Mineral
Products. The séndstone mine has been operating for 16 years;
a minimum of 20 more years of strip mining is planned. One
mile due south, a proposed coal mining operation (Pacific
Coast Coal's John Henry No. 1 Coal Mine), has a projected
life of 17 years. Several large sand-and gravel-mining
operations are scattered throughout the wvicinity. A large
cinder-processing facility is located in Black Diamond, owned
and operated by Palmer Coking Coal Company,which also
operates an active surface coal mine one.mile south of the

Dale Strip Pit.
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Timberland surrounding the subject property was clearcut
in the late 1800's to facilitate early coal-mining operations
and was not 1included in a BNRR timber management prograimn

until 1982.

The City of Kent Clark Springs Watershed includes a
major public water facility on BNRR land two miles to the
northwest of the Dale pit (Figure 48). The Seattle Watershed
occupies major portions of the surrounding terrain to the

north and east.

The middle third of the Dale Strip Pit lies under the
Bonneville Power Administration power lines (Figure 16, Plot
Plan). BPA severely restricts development, of the

right-of-way, especially for timber growth.

Steepness of the surrounding terrain and the occurrence
of a compact glacial till substratum severely restricts its
potential for building sites because of low percolation.
Wells in the impervious clay-cemented bedrock seldom produce
water 1in sufficient quantities for domestic water-supply

requirements.
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WAC 173-303-2910(1) (b) (1iv) (bb.4)

II. (9). Natural Resources.

while removal of CXD from the Dale Strip Pit 1s not
anticipated because of its value as a reclamation resource in
what was previously a hazardous, water-filled, and
steep-walled excavation, the CKD has not been mixed with any
other substance. As such, 1if it becomes economically
conducive tb do so in the future as markets for CKD develop,

it would certainly be feasible to mine 1it.
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WAC 173-303-910(1) (b} (1v) {(bb.4)

IT. (10). Risk of Upset.

Independent lab test-work has verified that KD is not
explosive, corrosive, ignitable, reactive, nor a heavy-metal
polluter. In five years of operation, not a single spill has
been recorded at the Ravensdale site. This 1is due to the
nature of the trucks that haul CKD, as well as the nature of
the Strip Pit configuration. CKD is hauled in
completely-enclosed pueumatic trucks, similar in appearanée
to milk tankers. It is blown into the pit through thick,
" flexible rubber hoses, connected to six-inch PVC pipes,
connected in turn to thin, six-inch flexible rubbgr hoses
that transport it to the surface of water standing in the
bottom of the pit (Figure 55). The pit walls are
near-vertical, such that the haul rcad is within five feet of
the pit's edge. This 1leaves very 1little room for spills
resulting from hose rupture or other equipment malfunctions,
none of which have been recorded to date. Were a spill to
happen, however, heavy equipment from the sandstone mine is

in close proximity to the site and available for cleanup
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purposes. There are no surface water bodies within
proximity of the pit, nor along the transportation
within the I.M.P. leasehold. Considering the fact that

registered and routinely used as an agricultural soil

agent and fertilizer, it is difficult to

would constitute a "risk of upset."
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WAC 173-303-910(1) (b) (iv) (bb.4)

II. (13). Transportation/Circulation.

Cement-kiln dust has been hauled from the Ideal Basic
Industries Seattle Plant on West Marginal Way to the I.H.P.
Silica sand Mine for five years. See Vicinity Map (FPigure 13)
for the truck-haul route. Approval of continuéd operations
will not generate additional truck transport to the site.
Because of steadily-increasing markets for CK and process
modifications at Ideal's Seattle Cement Manufacturing Plant,
tonnages hauled tb the Ravensdale site have been, and will
be, reduced dramatically. ‘Examination of Section
910(3) (c) (vi) of the 4Exemptioﬁ Petition Document tabulates
this steady reduction over the last five years. Because of
inherent variability in the amount of CKD produced at any one
time 1in response to sales, changes in raw material Datch
designs associated with different cement types produced, as
well as due to the seasonal nature of agricultural lime
utilization (the largest single wuse of CKD in Washington
State), Ideal will always require a land-disposal site for
its mineral by-product. Certainly, reclamation sites 1in the

Ravensdale area will be available for many years to come,
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given the great extent to which the area was mined for coal,

both above-and below-ground.

Historically, truck traffic has been heavy in the
Ravensdale area because of extensive mining of both bedrock
and surficial minerals and associated hauling into Seéttle.
At various times, logging-truck activity has also been heavy.
Because of low population density, few pedestrians or
bicyclists use the transportation routes. The limited number

of trucks involved in the CKD haul do not add significantly

to total vehicular activity or, therefore, to the
traffic-hazard potential. A detailed discussion of the
transport - trucks, transportation routes, and
matefiaISehandling procedures, prepared by the hauling
contréctor (Fedderly-Marion, Inc.), follows.

Traffic «control is not a serious consideration at the
I.M.P. Silica Sand Mine, because truck-traffic is light- to-
moderate. See Topographic Map (Figure 29) for intra-mine
traffic routes. Most of the time, only one CKD haul truck is
unloading at the facility. The Dale Strip Pit is completely
removed from the silica sand-mining activity. A truck
turn-around facility has been constructed at the pit to
provide drivers with alternate departure routes, depending

upon weather conditions. The pit access road has Dbeen
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upgraded to allow CKD trucks to make a continuous loop around
the entire 1leasehold, entering , unloading and departing on

the same road which passes down over the north slope of

Ravensdale Hill, hence out the main gate. CXD haul trucks
are eqguipped with two-way radios so that drivers can

[a

communicate among themselves and with I.M.P. sand-haul truck

drivers.
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FEDDERLY-MARION FREIGHT LINES, INC.
P.O. BOX 228. (206) 746-5444
[SSAQUAH, WASHINGTON 98027

Glenda McLucas October 29, 1984
P.0. Box 5352 ,
Lacey, Wa. 98503

Dear Glenda

Fedderly-Marion is regularly involved in hauling kiln
dust from the Ideal Basic Industires plant on West Marginal
Way, Seattle to the Industrial Mineral Product's dump site
at Ravensdale, WA. This material is hauled on a sporadic
basis depending on the amount produced or the amount sold
to farmers for soil sweetner. Our most recent records,
from July 13, 1984 through September 7, 1984, show that
we hauled approximately 7,300 tons during this period.

We hauled on 36 seperate days for an average of 8 loads
per day. Actually, the most loads hauled in a 24 hour day
was 20 ( following a 3 day weekend) and as few as 2 loads.

Kiln Dust is a cementious material that is loaded into
our pneumatic trailers through the bulk cement loading
facilities at Ideal's plant. They have dust control facili-
ties there and should there be a rare over spill, wash racks
for the hauling unit. Our route is West Marginal Way south
to I-5, I 405 to Cedar River Road through Maple Valley, at
the Kent-Kangley Road left to Ravensdale where the dump
site is located in Industrial Mineral's sand pit. At
this pit there are several large trenches left from coal
excavation mining during World War II. We pump off our
loads into one of these huge trenches in order to reclaim
them. Our trailers are pneumatic, which means that they
can be pressurized and the product pumped out and to a place.
Here at Ravensdale, we pump over the edge and down to the
water retained in the bottom of the trench. Incidently this
water involvement controls the amount of dust which might
momentarily enter the atmosphere. As the trench fills up,
we pump through 4 inch pipes out across the fill. By
leaving the end of the pipe immersed in the fill, it self
filters the air used to unload, again controling the dust
into the atmosphere.

We have found the kiln dust so similar to Portland
Cement that we treat it the same. Both materials can be
mildly caustic to the skin should a persons arm or leg
be immersed into it and the arm or leg be wet. However,
this is not instantaneous and either material can be washed
off in due time with no harmful effect to the skin.
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FEDDERLY-MARION FREIGHT LINES, INC.

P.O. BOX 228 (206) 746-5444
ISSAQUAH, WASHINGTON 98027

In summing up, we have two very important responsi-
bilities. We control the product in sealed vehicles
(pneumatic trailers) from the plant to the dump site.

We are also responsible to keep the Ideal plant dust silos
empty so that the plant can keep in production. Should
the dust collection silos from the kiln be allcwed to
fill, the kiln must be stopped. This can cost as much as
$300,000.00 depending on whether or not the bricks in

.the drum fall out with rapid cooling.

We hope this explains our part in the disposing of
this material. Should more information be needed, do not
hesitate to call us.

Sincerely,

/Mé/é,u Lo

Whalen J. Burke,President
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II. {(17). Human Health.

Review of test results from Biomed Research Laboratoriss
in Section WAC 173-303 =-910(3) (c) (x) reveals that Ideal's
CKXD does not pose a hazard to public health. The reason it
has been captured as a dangerous waste is simply due to its
alkalinity. In solution, at 1000 »pm, it kills rainbow trout.
When the pH of the solution is controlled, fish do not die,
demonstrating that this is not a toxic sgbstance.

1

Review of the water section above demonstrates tha
there are no public water wells within one mile of the
feclamation project. Close monitoring of the only possible
escape route of leachate from the Dale Strip Pit has not
demonstrated a change in pH or an increase in calcium above
the level common -to water 1in southwestern King County
(Luzier, 1969). Water quality monitoring of the nearest deep
well one mile to the west, in the dominant direction of

regional water flow, has not shown any impact on inorganic

water quality whatsoever.
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Examination of Figures 56 and 57 show that access to
the site can be gained only by the most determined
trespasser, and then under the threat of criminal
prosecution. The property is gated and clearly posted and the
Strip Pit is fenced and posted (Figure 36 and 58). The 30
percent of the Dale Strip Pit that is full has been covered
with soil and seeded to grass (Figures 59 and 60). Physical
contact with fresh CKD would Dbe difficult for any person who
determinably ignored the pit perimeter fencing because the
CKD is consciously directed into the deepest part of the pit,
and into standing water to speed the hydration process
(Figure 55). It 1is during the hydration process of very
fresh CKD that skin contact 1is most likely to cause burns,
and fhen only if the CKD is allowed to remain on the skin for
long beriods of time. Heavy precipitation in the area, during
most of the year, hydrates the CKD almost immediately upon
placement in the Strip Pit. Company or trucking personnel who
‘have had the most contact with CKD historically, have not
reported skin burns or inhalation problems associated with

handling this substance.
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WAC 173-303-910(1) (b) (iv) (bb.4)

IT. (18). Aesthetics.

Access to this privately-owned property is severely
limited, except to the most persistent trespasser, as well as
illegal (Figure 56 and 57).° The Dale Coal Strip Pit was
unsightly and unsafe 1in its pre-reclamation condition and
represented a substantial liability to both the land owner
(BNRR) and the leasee (I.M.P.). The pit was deep (40 to 50
feet), steep—ﬂalléd, and contained 15 feet of stagnant water
from which there was no easy escape (Figure 35). Off-hour
four-wheel drive and motorcycle traffic was of concern to
I.M.P., because the pit was not fenced and because bikers on
this property have a history of not respecting fencing or

warning signs.

Reclamation of this site will greatly improve its
appearance pecause it will be completely filled, and because
all standing water will be\ absorbed by fresh CKD. A soil
cover 1is readily available from the windrows on the western

pit border, created by the original strip mining. Scil will
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be spread over the finished CKD surface, which will then be

fertilized and seeded to grass (Alta Fescue variety).

Figures 35 anéd 60 are photographs of the original, and a
reclaimed portion of the pit, immediately under the BPA
transmission lines. This portion of the pit (30 percent)} was
covered and seeded in the fall of 1983. The improvement over

its original appearance is immediately obvious.
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WAC 173-303-910(1) (b) (iv) (bb.4)

II. (19). Recreation.

As explained in the previocus section, the Dale Strip Pit
has been closed to the public. Past practices of shooting
firearms and driving recreational vehicles in the vicinity of
the Strip Pit is strictly forbidden and subject to
prosecution. As such, recreational activities in proximity to

the reclamation project have been eliminated.
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WAC 173-303-910(1) (b) (iv) (bb.5)

ECONOMIC IMPACT TO IDEAL BASIC INDUSTRIES' SEATTLE

CEMENT-MANUFACTURING PLANT IF EXEMPTION PETITION IS DENIED

AND IDEAL IS FORCED TO DISPOSE OF

CEMENT-KILN DUST AS A DANGEROUS WASTE

If 1Ideal Basic Industries 1is forced to dispose of its
waste cement-kiln dust as a dangerous waste, the Seattle

Plant will have the following options:

1. Run at normal - capacity and haul the dust to
Arlington, Oregon, the state-sanctioned Dangerous Waste

Disposal Facility.

2. Cut back production sufficiently to lower cement-kiln

dust loss to zero.
3. Cut back production to lower dust loss to a level

that produces only enough cement-kiln dust to satisfy the

existing agricultural liming materials market.
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4. Shut the plant down and import Japanese clinker or

cement.

5. Import enough clinker to make up for cement-kiln dust

losses due to lower input to cement kiln.

Option 1. This option would prove very expensive at a
combined hauling/dumping fee of $103. 80 per ton (hauling,
$28.80 per ton; dumping, $75. per ton) quoted by Chemical
Security Systems, managers of the Arlington facility. At full
input the Seattle Plant produces about 170 tons per day CKD,
or about 60,000 tons per vyear. If 25,000 tons of CKD were
sold, 35,000 tons would have to be hauled to Arlington at a
cost of $3,600,000 per year. This would add $7.82 to the cost
of each ton of cement produced which would remove Ideal's
product from a highly-competitive market. Ideal only receives
$55. to $60. for 1its finished cement, one-half the amount
gquoted for its shipment and acceptance at the Arlington,

Oregon, facility.

Option 2. This option is a possibility, as the Seattle
Plant has done this in the past for a very short period of
time. In order to run with =zero dust loss, the plant would
have to reduce production by about 19 percent. This would

reduce sales possibilities to over 60,000 tons less than

283



current levels, and would probably remove Ideal from several
marketing areas.

Additionally, 1in returning all dust to the kiln,
alkalies would 1increase to an intolerable 1level in the
finished cement, forcing Ideal to change its raw materials
sources. This, 1in return, would drastically affect the
ability of Ideal's suppliers to remain 1in business, with
additional impact to employment and tax bases in the Puget

Sound region.

Option 3. This is another real option. During the year,
Ideal can sell about 25,000 tons of dust. This would allow
Ideal to increase input enough to produce this 25,000 tons of
CKD over the year. This would represent a reduction in
overall production of about 40,000 tons and, during qood
years, would prohibit Ideal from meeting customer demands.
Cement-kiln dust sales are not consistent throughout the year
because it cannot be applied to fields during wet weather; it
must be applied to <cropland before it 1is sown. This would
force Ideal +to change kiln imputs during the year in

conformance with seasonal CKD market demands.
Option 4. This option is also a possibility if worst

case conditions prevail. If increased costs force Ideal to

shut down, 30 to 35 people would lose their jobs, resulting
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in close to a million dollars per year in wages lost. This
would affect the supply of goods and services in Seattle and
King County. If implementation of option 4 demonstrated that
Ideal could not operate at a profit, there is no doubt that
the plant would be shut down éntirely, resulting in
wholesale losses to the state.

Ideal Basic Industries is one of the largest wusers of
electricity in Washington State, and a large consumer of
natural gas as well. Power costs alone are often in excess of
one million dollars per year. Hopefully, option 4-will never

become a reality.

Option 5. While option 5 is a possibility, costs could
‘be excessive due to lower kiln proﬁuction. Hopefully, no
personnel would be layed off. The Seattle Cement

Manufacturing Plant would probably survive 1if most of the
five options above were exercised. Profits would suffer,
however, and 1if the most severe conditions persisted, Ideal

would be forced to import foreign clinker in order to keep

¢
the plant operational. Option 3 is the most feasible at
present cement sales volumes. If sales volumes were to
increase, however, option 5 (or even option 4) could become

more feasibile than at present.
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WAC 173-303~-910(3)

PETITIONS FOR EXEMPTING DANGEROUS WASTES FROM A

PARTICULAR GENERATOR

WAC 173-303-910(3) (c)

Each petition must include:

(1) The Name and Address of the Laboratory

Facility Performing the Sampling or Testing

of the Waste.

Sampling

By Ideal personnel at the plant site under the
supervision of Mr. Ed Owens, Plant Quality

Control Supervisor.

Testing

Biomed Research Laboratories, Inc.
1115 East Pike Street

Seattle, Washington 98122

(206) 324-0380
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WAC 173-303-910(3) (c)

(ii)

The Names and Qualifications of the Persons

Sampling and Testing the Waste.

Sampling
Under supervision of Mr. Ed Owens, Plant
Quality Control Supervisor. See attached

educational and employment record.

Testing
The following tests were performed by Biomed

Research Laboratories:

1. Ignitability

2. Corrosivity

3. EP Toxicity

4. Static Acute Fish Bioassy
5. Acute Oral Rat Toxicity

6. Polycyclic Aromatic Content

¥

7. Halogenated Hydrocarbon Content

8. Reactivity
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The tests for ignitability, corrosivity, EP
toxicity, reactivity, polycyclic aromatic
content and halogenated hydrocarbon content
were performed by Mr. Floyd R. Kirk. See

attached resume.

The tests for static acute fish bioassay and

acute oral rat toxicity were performed by

Mr.Kevin J. Casey. See attached resume.
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EDUCATION

EXPERIENCE
1980

to
1982

1979
to

1980
1977
to
1979

1973
to

1977

SKILLS

fdward John Owens

4345 S.W. Willow St.
Seattle, Washington 98136

206-937-2826
B.A. English 1982 Washington State University

B.S. Soils 1980 Washington State University

Research Technologist 1. Soil Chemistry Laboratory,
Department of Agronomy and Soils, Washington State
University. Full responsibility for laboratory and
timeslip personnel. Conducted research on nitrogen
transformations in soils, trace metal activity, .
erosion loss guantification, water quality tests, and
computer modeling of environmental phenomena.
Supervisor: Dr. B.L.McNeal

Laboratory Assistant, Soil Chemistry Laboratory, WSU.
Performed routine soil analysis, including gas
chromatography and automated analysis systems.
Supervisor: Dr. B.L. McNeal

Laboratory Assistant, Malt Research Laboratory, WSU.
Conducted malting quality tests on experimental barley
varieties, including Kjeldahl determinations,
viscosity, specific gravity and germination
characteristics. Supervisor: Dr. R.L. Nilan

Service in U.S. Navy as Sonar and Anti-Submarine
Weapons Technician. Worked on sonar, ASROC launch
system and payload, radio transmitters, and

associated peripheral equipment. Security clearances.
Honorable discharge as Petty Officer Third Class.

Experience as an instructor of environmental bio-
physics laboratory. Taught theory and operation of
electronic instruments used for environmental studies.

Experience with modern methods of chemical analysis
for soil, water, and plant material, including:
atomic absorption, automated analysis systems, IR and
UV spectrophotometry, potentiometry, ion-selective
electrodes, and microbiological techniques.

Basic electronics troubleshooting/maintenance trainine
from Navy schools.

Experience with microcomputers and BASIC programming
language.

Experience with repair and calibration of field test
equipment and laboratory instruments.

Experience with technical writing and editing.
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RESEARCH

WSU Project 13L-3019-7006, funded by the Malting

Barley Improvement Association.

Laboratory assistant,

prepared and analyzed barley for malting characteristics
as well as general lab maintenance.

WSU Project 11D-3019-4382, funded by the U.S. Forest

Service.

Laboratory assistant, performed routine

sampling and analysis of soils and plant material,
such as nitrogen, carbon, phosphorus, and trace
elements, soil physical properties, and soil biomass

assays.

WSU Project 11D-3019-5227, funded by the U.S.D.A.
Research leader, involved with planning and prep-
aration of test plots, and conducted extensive
sampling and analysis of soils and water.

EPA Grant R-805527, funded by the Environmental

Protection Agency.

Research technologist,

conducted

- field and lab work on runoff water quality, soil

PUBLICATIONS

REFERENCES

denitrification losses,

and sediment loss.

L.M. Dudley, B.L. McNeal, J.E. Baham, and E.J. Owens.

1982.

"Characterization of time-dependent soluble

organic compounds and associated Cu, Ni, and Zn in

extracts of two sludge-amended soils.”

departmental review).

J.L. Smith, E.J. Owens, and B.L. McNeal.

(In

1981.

"Effect of volcanic ash on soil nitrogen minerali-
zation and accompanying CO2 production."” Northwest

Science. (In press).

J.IL. Smith, B.L. McNeal, E.J. Owens, and G.0. Klock.

1981.

"Comparison of nitrogen mineralized under

anaerobic and aerobic conditions for some agricul-

tural soils of washington."
and Plant Analysis.

Communications in soils

12(10), 997-1009.

R.R. Schnabel, G.S. Campbell, B.L. McNeal, V.L.

Cochran, and E.J. Owens.

1980.

"Modeling nitrogen

leaching and denitrification losses from furrow

irrigated soils."

Brian L. McNeal

Professor of Soils

Dept. of Agronomy and Soils
Washington State University
Pullman, Washington 99164
509-335-3650

Russell M. Schaff
University Sanitarian
Washington State University
Pullman, Washington 99164

509-335-30k41
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Gaylon S. Campbell
Professor of Soils

Dept. of Agronomy and Soils
Washington State University
Pullman, Washington 991¢€4
509-335-1719

Robert L. Hausenbuiller
Professor of Soils

Dept. of Agronomy and Soils
Washington State University
Pullman, Washington 99164
509-335-3611



JOB
OBJECTIVE:

EXPERIENCE:
May 3, 1982
- present

Sept, 1980
-Feb, 1981

Sept, 1976
-April, 1979

June, 1975
-May 1982

EDUCATION:

PERSONAL
BACKGROUND
AND INTERESTS:

KEVIN J. CASEY
5417 32nd AVE N.W.
Seattle, WA 98107

(206) 789-3135

BIOLOGICAL RESEARCH TECHNICIAN with appropriate facility
needing individual skilled in biological and marine

management, research laboratory technigues, construction
trade skills, clerical and office managerial assignments.

BioMed Research Labs, Inc. 1115 E. Pike Street
Seattle, WA 98122 (206) 324-0380

FISHERIES BIOLOGIST

Responsible for all Department of Ecology monitored
Static Acute Fish Bioassay tests and the formal reports
thereof; complete research design and maintenance of a
fisheries disease laboratory for the purpose of data
collection and experimentation for the production of
bacterin vaccines including all support chemistry,
microbiology and pathological work; total care and
maintenance of a 15,000 fish recirculated water
laboratory system and the general biologics of the fish
contained therein.

Cumberland Farms Company. Tiverton, Rhode Island

ASSISTANT MANAGER

Originally employed as a store clerk, successfully
completed managerial duties to the assistant manager's
position for the operation and maintenance of this chain
grocery store.

University of Rhode Island, Zoology Department
B.S.C. Science Center, Kingston, Rhode Island 02881

RESEARCH ASSISTANT/STAFF PHOTOGRAPHER

Performing photographic and microscopic assignments
for all professorial research projects including
surgical photography and journal publication.

CONSTRUCTION CONTRACTOR/HOME REMODELING
Self-employed, experienced to the journeyman's level;
employed 3-4 workers, profits utilized for same and
educational self-sufficiency.

University of Rhode Island 1976-1980
Bachelor of Science Degree: ZOOLOGY

Born in New England, well traveled, I enjoy all sports
and outside activities including SCUBA diving, photog-
raphy and the Arts. I have a deep appreciation for the
animal and natural world and most enjoy hard work in
that area.

References furnished upon request.
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RESUME

CHEMISTRY TRAINING:

One year as chief analytical chemist.

Four years as analytical chemist.

Three years graduate study in chemistry and biochemistry.
B.S. degree in biochemistry (Phi Beta Kappa).

PROFESSIONAL EXPERIENCE:

Since 1978, I have been an analytical chemist at BioMed Research
Laboratories. Major instruments used include the atomic absorption
spectrophotometer, the high-pressure liquid chromatograph, and the
gas chromatograph. On the gas chromatograph, routinely analyze

for fatty acid methyl esters, pesticides and herbicides, and
polynuclear aromatic hydrocarbons. For the past year, I have been
the chief chemist in the lab: responsibilities include training
workers, maintaining state certification for analysis, deciding
whether to accept samples for analysis, determining the analytical
method, and setting prices.

EDUCATION: A -

Dates: September 1974 to September 1976

College: University of washington; Seattle, Washington
Course of Study: Ph.D. Biochemistry program (no degree)
Honors: Attended on Fellowship, GPA of 3.5

Dates: September 1973 to June 1974

College: Western Washington State College: Bellingham, Washington
Course of Study: M.S. chemistry program (no degree)

Honors: Attended on Fellowship, GPA of 4.0

Dates: September 1967 to March 1971 :

College: Michigan State University; East Lansing, Michigan

Degree: B.S. Biochemistry

Honors: Attended on National Merit Scholarship, GPA of 3.7,
graduated "With High Honor," elected to Phi Beta Kappa

FLOYD R. KIRK
716 N. 80th
Seattle, WA 98103
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WAC 173-303-910(3) (c)

(iii) The Dates of Sampling and Testing.

Sampling
Sampling was performed during a two week
period 1in September 1983, in accordance with
attached sampling plan approved by the

Washington State Department of Ecology.

Testing
A one-pound test sample was delivered by hand
to Biomed Research Laboratories on September

28, 1983,

The Static Acute Fish Biocassay Testing was

performed during the period from October 16,

through October 25, 1983. The Oral Rat

Toxicity Test was performed during the period
from October 10 through October 24, 1983. The
test results for both tests were reported on

October 25, 1983.
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May 3, 1983

Mr, James C. Knudson, P.E,

Hazardous Waste Engineer

Washington State Department of Ecology
Hazardous Waste Section

MS/PV-11

Olympifa, Washington 98504

Re: Seattle Plant Waste K{ln Dust
Certification of Designation as Non-dangerous

Dear Mr. Knudson:

We are hereby requesting your approval of the sampling procedure
proposed below for the testing requirement under WAC 173-303-075 for
a non-dangerous certification of the waste kiln dust from our
Seattle, Washington Cement Plant. Hopefully, the information which
follows 1n regard to kiln dust generation, collection and handling
at the Seattle Plant will be halpful in your evaluation of our
request,

During the burning operations of the cement manufacturing process as
much as 12-percent, and possihly even more, of feed materials are
carried away with the kiln exhaust gases. At the Seattle Plant
virtually all of these materfals, Xnown as kiln dust in the
fndustry, are captured by a high efficiency electrostatic
precipitator prior to the final exhaustion of the kiln gases through
the main stack. The Seattle Plant's kiln on an average has
generated about 445 tons of kiln dust per day. There are
possibilities, however, for the kiln to generate in excess of 600
tons of kiln dust per day.

Because of the value of the kiln dust collected in the precipitator,
every effort {s made to return as much as possible of this material
back to the cement manufacturing process. However, the Seattle
Plant is presently capable of returning only about 43-percent of the
collected dust. The remaining 57-percent by necessity becomes
either a salable product or a waste material. We are presently
estimating that about 45-percent of all of the collected kiln dust
“has been and will continue to be disposed of as a waste material.

On an average this amounts to about 200 tons per day.
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Mr. James C. Knudsc  P.E,
May 3, 1983

Page 2

The precipitator at the Seattle Plant is a Buell two parallel
section, three stage, 12-hopper unit designed for operation with
400,000 CFM at 7000F, The unit segregates the entrained dust by
particle size by removing the heavier particles and approximately -
80-percent of the dust load in the first stage. We estimate that~
about 16-percent and 4-percent of the total dust load is collected
in the second and third stages, respectively.

From the precipitator hoppers the collected kiln dust is
pneumatically conveyed to two nearhy dust. bins. A1l precipitator
stage one dust is separately stored in one hin and the remaining
dust from stages two and three is temporarily stored in the other
bin. A1l process return dust is withdravn from the stage one bin.
As required, the excess dust from this bin and all of the stage two
and stage three dust from the other hin is pneumatically conveyed to
either of two designated truck bulk loading silos. Waste dust is
withdrawn from either of these storage silos as required for final
landf111 disposal.

The Seattle Plant manufactures only three types of cement, Type I,
Type I-11 and Type II1l. However, Types I and I-I1l account for about
80 to 85 percent of the plant's production with the majority of that
being of Type I-II, or about 45-50-percent of the total. For the
raw material used at the Seattle Plant, typical design mixes for the
three types are as follows:

1 -1 ur

Limestone 80.2% 80.21% 80.87%
Sand .04% 249,
Clay 16,8% 19.68% 18.78%
Iron- 07% 11%

As you will note, Type I differs from the other two only by the
requivement of sand and fron. -

The sampling procedure we are praposing is as follows: For a two
week period during a production run of Type I-II cement, two one
pound samples of the waste dust will be taken daily, one in the
morning and one in the afternoon. The samples will be taken from
the waste dust haul truck immediately after being loaded from the
waste dust silo, We have selected sampling waste dust from
production of Type I-II cement because the majority of the cement
produced is of this type and all of the raw material ingredients are
required for its production. Ve bhelieve that more than adequate
mixing of the waste dust will have occured prior to sampling because
~of all of the previously required pneumatic conveying and hin
loading operations. The samples will he stored in a container
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Mr, James C, Knuds-~, P.E,
May 3, 1983

Page 3

provided by the plant. After all 28 samples have been taken, the
stored dust will again be thoroughly mixed prior to providing final
one pound samples to the Hazardous Waste Section of the Washington
Department of Ecology, to our Research Department, in Fort Collins,
Colorado, and to an approved conmercial testing laboratory in -
Seattle for test purposes.

Please let us know if additional {information is required.
Sincerely,

IDEAL BASIC INDUSTRIES
CEMENT DIVISION

Harlan W. Powledge
Director, Environmental Quality

HYP/nm

cc: Mr. F. Bauer
Mr. L. Warner: -
Mr. W. Springman
Mr. R. Wallis
Mr. N. Greening -
Mr. G, Miller
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t

JOHN SPELLMAN
GCovernor

DONALD W. MOOS
Director

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Mail Stop PV-11 e  Olympia. Washington 98504 e (206} 459-6000

May 27, 1983

Mr. Harlan W. Powledge
Director, Environmental Quality
ldeal Basic Industries

Cement Division

Ideal Plaza

P. O. Box 8789

Denver, Colorade 8020l

Dear Mr. Powledge:

This letter will confirm our conversaticn of May 27, 1283 concerning your sampling
plan for waste kiln dust at your Seattle plant. You described the sampling in a
letter dated May 2, 1983. You may consider this letter as aporoval for that
sampling plan.

For my information, I would appreciate a list of tests you plan to perform on

the samples once they have been obtained. If you have any questions please

feel free to call me at any time at (206) 459-6302.

Sincerely,

q’.,ﬂ. iy C [W

aames C. Knudson, P