Sources of Addjtional Water for EBMUD (1985), at p. 7.). "[T]he
concern for quality of the source {of drinking water] ié found in
the appendix to the EPA National Interim Primary Drinking Water
Regulations of 1976 (40 CFR 141): ‘Production of water that poses
ne threat to the consumer’s health depends on continuous
protection. Because of human frailties associated with protection,
priority should be given to selection of the purest source.
Polluted sources should not be used unless othar sources are
economically unavailable, and then only when personnel, equipment,
and operating procedures can be depended on to purify and;otherwise
continuously protect the drinking water supp;y,{? [Emphasis

-

added.]" (Daniel A. Okun, Robert H. Harris & Robert Tardiff,
supra, at p. 7.)

Accordingly, given the serious risks posed by-ﬁhe East
Valley Project, it is clear that sound public policy (ih addition
to CEQA) require that a new EIR be prepared to fully evaiuaté and
disclose to the public the new scientific information on the risks
involved. Given the numerous problems which have been identified
with the East Valley Project, Petitioner’s request -that the
Regional Board prepare a new EIR for the project was and is meant
to be conciliatbry. Before public agencies embark on such
projects, it is necessary to have the best possible information

concerning the potential environmental and public healtb issues.
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II. K
ARGUMENT
A. CEQA Requires That A New Environmental Impact Report Be
Prepared For The East Vallevy Proiject.
Public Resources Code § 21166 provides:
"When an environmental impact report has.
been prepared for a preject pursuant to this
division, noe  subsequent o©or  supplemental
environmental impact report shall be required by
the lead agency or by any responsible agency,
unless one or more of the following events
occurs:
(a) Substantial changes are proposed in
the project which will require major
revisions of the environmental impact
report.
(b) Substantial changes occur with respect
to the circumstances under which the -
- project is being undertaken which‘wili
require major revisions in the.
environmental impact report.
{¢) New information, which was not known
- and could not have been known at the
time of the environmental impact
report was certified as complete,
becones available."
In the present case, it is clear that a new EIR is required'fcr the
East Valley Projeét because (1) substantial new information has

9
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become avajilable which was not known at the time DWP preééred its
1991 EIR, and (2) substantial changes have occurred in the
circumstances under which the project is being undertaken which
requires a major revision in the EIR’s conclusions.’ For the State
Board’s convenience, each of these issues will be discussed in

turn.

2 Unfortunately, the Regional Board applied incorrect legal
standards in deciding not to prepare a new EIR for the new East
Valley Project. The RWQCB assumed that the proper legal test is
whether the new project (as modified by the RWQCB staff) will harm
the environment. That is not the appropriate test. (Of course,
even if that were the proper test, it is clear that, taking the
record as a whole, the agency’s decision to proceed without a new
EIR is arbitrary and capricicus.)} Even assuming arguende that the
cld EIR had some legal relevance, the gquestion under CEQA is
whether new information or circumstances have developed rendering
the 1991 EIR incomplete, incorrect or misleading in some way. In
the present case, the RWQCB’s staff apparently concluded that the
014 East Valley Project was environmentally unacceptable and
therefore imposed a number of requirements for the new East Valley
Project which were not contemplated (much less analyzed) in the
1991 EIR. These changes include, inter alia, limiting the new East
Valley Project to three years as a demonstration project, capping
sewage discharge intc the drinking water at 10,000 acre feet per
year, and requiring a virus study to be completed prior to
spreading the sewage plant wastewaters. {Sea Draft Order dated
September 8, 1995, pp. 5-6.}) In other words, RWQCB implicitly
concluded that the 0ld East Valley Project (designed as a permanent
50,000 acre foot project) could have significant adverse impacts on
the envircnment and, for that reascn, imposed additional health and
environmental protection regquirements. However, the RWQCB staff’s
conclusion directly contradicts the old EIR’s categorical assertion
that the 01d East Valley Project will not have any significant
adverse impacts {see FEIR, p. 1-2) and, by itself, constitutes new
and significant information requiring the preparation of a new EIR.
. The fact that the RWQCB staff may have concluded that the new East
Valley Project is sufficiently limited (e.g., by requiring a post-
approval but pre-spreading virus testing program) to avoid the
obvious risks of the 0ld East Valley Project does not satisfy the
legal requirement for a new EIR. As the State Board is undoubtedly
well aware, the purpose of a new EIR is to inform the public as
well as to inform the board. (Laurel Heights Improvement Assn. V.

Regents of the University of california (1988) 47 Cal.3d 376, 392.)
10
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B. A New EIR Is Required For The East Valley Project Because
Important New Information Establishing That .The East

" ¥Yalley Project Will Have Adverse Environmental Impacts And
That There Are A Numbaer Of Superior Project Alternatives

s Sacome Available Since Tha DWP Publ ed The 1991 EIR.

Simply put, there is now a wealth of new scientific

evidence establishing that the State Board is legally obligated to
prepare a new EIR prior to approving the East Valley Project.’ For
example, thel new information requiring such an EIR (which
identifies significant impacts which were ignored or improperly
ruled out in the 1991 EIR for the project) includes, but is not
limited to, the various expert reports which were presented during
the administrative and legal proceedings concerning the San Gabriel
Project. (As the State Board is undoubtedly aware, the San Gabriel
Project had proposed to dump recycled wastewaters in ﬁn agquifer
used by one million people for drinking water purposes.). Even if
the State Board were to ignore all other relevant evidence, the
wealth of new scientific information about the East Valley
Project’s health and environmental risks developed in the San
Gabriel case would by itself require the preparation of a new EIR
for the project. While it would be impractical to recapitulate the
wealth of new scientific information contained in the statements of

Professor Daniel Okun, Professor Talbot Page, Dr. Robert Plancey,

]

3 On a related note, it is worth observing that the CEQA
Guidelines unambiguously require the State Board to assume lead
agency status in this case. Guidelines § 15052(a) states that the
responsible agency "shall" assume lead agency status if "a
subsequent EIR is required”, and Guidelines § 15005 confirms that
the term "shall" means that the requirement is mandatory and
binding on all agencies.

11
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Dr. Harvey Frey, Mr. John Beach, Professor John List, Pfofessor
Ruben McDavid, and Mr. Henry Ongerth (which were submitted to the
Regional Board) in this Petition, several illustrative examples are
ﬁrovided in the following secticens, and several of the statements

are encloged as Exhibits "7" through "29" hereto.

1. New Information Concerning The Inadgggacz'or Soil
Treatment As A Filltration Measure For Chemical

Pollutants.
The Reglonal Board’s decision to approve the East Valley

Project is based on the incorrect assumption that DWP can rely on
percolation through the soil underlying the Hansen .spreading
grounds to properly treat the Tillman Sewage Plant’s effluents and
thus render such effluents suitable for human consumption.
Howaver, this assumption is incorrect.

For example, pProfessor Daniel Okun, who is clearly one of
the most respected experts in the field and a member of the 1987
ﬁlue ribbon Scientific Advisory Panel on Groundwater Rechﬁrqe with
Reclaimed Wastewater ("SAP") convened by the State of California,
carefully studied the issue and concluded that:

"Removal of trace contaminants is én essential

| requirement for potable reuse. Passage through

the soil is not a reliable barrier. 1If potable

reuse is to be undertaken, incorporation of .

barriers similar to those at Water Factory Zi'

[e.g., reverse osmosis and granular activated.

12
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carbon filtration] are necessary." (Okun Decl. .

I, Exhibkit "7", at p. 30, 1 47(2).)*
Mr. Henry Ongerth independently studied the issue and reached the
Same conclusion (Ongerth Decl. III, Exhibit "16", at PP. 1-2, ¢ 2).

2. New Information Concernin € TInadegqua O h

1984 Health Effects Study Conducted Bx Tha Los
Angeles County Sanitation Districts.

DWP and other sewage agencies rely heavily upon the 1984
Health Effects Study conducted by the County Sanitation Districts
of Los Angeles County to support their assertion that the
consumption of reclaimed wastewaters is safe. However,'objective
expert evaluations of the 1984 Health Effects Study (i.e.,
evaluations not commissioned by water or sewage agencies) have
consistently concluded that the health effects study lacked the
statistical power necessary to determine whether or not conéumption
of reclaimed sewaée waters 1is safe. (See, e.g., Page Decl. I,
Exhibit "9*, at pp. 1-4, €9 3-10; Ongerth Decl. I, Exhibit'"ll", at
p- 7, € 9.)

Indeed, in 1994, the National Research Council'(“NRC“)
reviewed the available data, including the 1984 Health Effects
Study and concluded that, given the inadequacies of the studies
done so far, it is simply not possible to tell whether recharge
using waters of impaired quality (e.g., recycled sewage plant
effluents) has injured the public.  (NRC, Groundwater Recharge

Using Waters of Impaired Quality ("NRC Report") (1994}, at p. 143.)

' Orange County’s Water Factory 21 project is well-known Ffor
using advanced wastewater treatment methods including . reverse
osmosis and granular activated carbon filtration. )

13
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To gquote the NRC Report: "The assessment of health risks
associated with recharge using impaired sources is far from
definitive because there are limited chemical and toxicological
data and inherent limitations in the available toxicological and
epidemiological methods." (Id., at p. 133.)} Given DWP’s heavy
reliance on the 1984 Health Effects Study, it is clear that the

foregoing new information mandates that a new EIR be prepared.

3. The Results of New Legionalla Tests On Tertiary

Treated Wastewaters.

Since 1991, scientific research has developed a wealth of
information demonstrating that sewage-to-drinking water projects
present a number of heretofore unidentified health risks. One of
ﬁhe prime limitations on the availability of such information may
be censorship imposed by the sewage and wastewater agencies. For
example, the County Sanitation Districts of Orange CQunty,(hCSDOC")
censored a study By its own scientists that found high levels of
the bacferia whiph causes Legionnaire’s Disease in sewage plant
effluents similar to those planned for the East Valley, San Gabriel
Valley and Montebello Forebay projects. A copy of the memorandum
signed by six CSDOC scientists complaining about the cenéorship ;s
enclosed as Exhibit "30" hereto. A set of posters summarizing the
results of the CSDOC study is enclosed as Exhibit "31" hereto.
What is extraordinary about the CSDOC study is not its conclusions
about the presence of Legionella (which are of serious coéncern) or
the fact that the results were subject to censorship fwhich is
épparently not unusual), but the fact that six reputable scientists
were apparently willing to risk their jobs to protest the
censorship. )

14
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4. The Las Virgenes Virus Study. v

The virus study commissicned by the Las Virgenes_ﬂﬁnicipal

Water District ("LVMWD") used both PCR testing and the more
primitive tissue culture testing to study whether viruses can
survive tertiary treatment and chlorination.® on August 4, 1995,
the Los Angeles County Superior Court invalidated the EIR for the
San Gabriel Project, which is similar to {but admittedly ﬁuch.worse
than) the East Valley Project, and ordered the lead agency to
Prepare a new EIR which takes into account the LVMWD virus study.
(See Exhibit "4".)} The Court’s decision to invalidate the San
Gabriel Project EIR in light of the LVMWD virus study conclusively
establishes that the study, by itself, constitutes. new and
éignificant information requiring the preparation of a new EIR for
the East Valley Project. To quote Professor Mcbavid:
"17. Part of the Malibu study involved virus testing
of the final chlorinated effluents of the Tapia Water
Reciamation Facility. Using Polymerase cChain Reaction
(PCR) genetic testing methods, the Malibu study’s authers
found viruses such as hepatitis A and rotavirus in three of
eleven months during which virus tests were conducted; The
autheors also used a more primitive and less sensitive virus
assay system, namely tissue culture, to find an infective
virus in one of the three months which yielded positive‘PCR

virus results. Any positive virus result using primitive

s For the Board’s convenience, an excerpt from the final report
on the project is enclesed as Exhibit "32" hereto. Additional
relevant material (including the declaration by Professor McDavid
which was relied upon by the Court to invalidate the San Gabriel
Project). are enclosed as Exhibit "21" hereto.
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tissue culturing methods is very significant because: the
methods cannot detect approximately 80 percent of the more
than 120 possible enteric viruses (such as Hepatitis A)
that may be found in wastewater. 1In addition, the low
accuracy of the primitive tests mean that the tests miss a
majority of the viruses within the 20 percent of the
possible enteric viruses which have a theoretical chaﬁce of
being detected by ¢the primitive methods. Given the
extremely low accuracy and uncertainties of the primitive
tissue-culture-type virus tests relied upon by LACSD, the
Malibu study test results are very significant."

"18. The Malibu study used a state-of-the-art génetic
technology for virus analysis. The results of the Hélibﬁ
study indicate that the range of virus concentrations éould

. be underestimated by a few orders of magnitude in previous
studies based on tissue culture methods because these
methods do not provide an adequate detection tool.
Therefore, the current Title 22 water reclamation standards
may not assure adequate virus removal. Based on the Malibu
virus tests, - it is urged that reverse-transcriptase
poclymerase chain reaction (RT-PCR) studies be required for
the SJCWRP effluents due to the advantages of this genetic
technology method over the tissue culture methoed. _The
benefits of PCR over tissue culture can be attributed to:
(1) the fact that tissue culture does not detec£ all
different types of enteroviruses, and (2) geﬁetié
technology is more sensitive and specific than tissue
culture and less virus needs to be present in the sample

16
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for detection to occur. From a public health perspective

and absent RT-PCR data to the contrary, it should be

assumed that the SJCWRP contain a comparable amount of

viruses as the SJCWRP effluents in the Malibu study."
Thus, despite its limits, the LVMWD virus study, which according to
its authors wused "the best available technology", provides
significant new information which more than amply justifies the
requirement of a new EIR for the East Valley Project.®

5. Naw Data On The Survivahility and Migration of

Pathogens In Aguifers.
At the January 18, 1992 conference sponsored by the City

of Malibu and Save Our Coast, Dr. Jay Grimes, a noted
microbiologist, presented a large quantity of important information
relating to the health risks associated with treated wastewater.
The relevant findings of Dr. Grimes included, without limitation,
the fellowing: (1) even assuming that there are nec cracks or
fissures in the aquifer to facilitate pathogen transport, pathogens
can survive months or even years in the groundwater;’ (2)
chlorination, rather than destroying all of the relevant pathogens

may facilitate the transformation of bacteria into wviahle, but not

€ Unfortunately, in a transparent attempt to minimize the
significance of its own consultant’s virus study, the LVMWD has put
out some misleading information about the study. Significantly,
the LVYMWD did not even release the results of the virus study to
the general public until after its receipt of Petitioner’s formal
Public Records Act request for the information, which was several
months after the tests had been completed. (Petitioner had learned
of the existence of the study from Save Our Coast.) '

? Dr. Grimes’s conglusion about the role cracks and fissures can
play in the transport of pathogens is supported by the study of the
outbreak of the Norwalk Virus in Arizona. A copy of the study is
enclosed as Exhibit "33" hereto.
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culturable ("VBNC"), forms which will not be detected by
conventional water gquality tests; and (3) chemicals in some
wastewaters actually stimulate the growth of some harmful bacteria.

6. The Los Angeles Cryptosporidium and ciardia Tagtigﬁ.

Over the past two years, CSDLAC has been conducting tests
for the presence of Cryptosporidium and Giardia in the effluents of
the san Jose Creek water reclamation plant ("sSJC plant"j. The
tests conducted thus far by CSDLAC indicate Giardia was
consistently present in the SJC plant’s final effluents and that
Cryptosporidium was present in three of seven final effluent
samples.® For example, in the last two tests for whiqh'we have
received data, CSDLAC found 0.2 and 0.6 Cryptosporidium oocysts per
liter, respectively. The relatively high numbers (equivalent to 20
or 60 oocysts/looi) found by CSDLAC present a serious public health
risk. (See Attachment "B" to McDavid Decl. III, Exhibit "21".)
Moreover, the CSDLAC tests should be assumed to substantially
underestimate the presence of the parasites due to the low recovery
rate of the ICR tests for Giardia and Cryptosporidium. (McDavid

Decl. III, Exhibit "21", € 10.)

7. W aormatio Concernin _The Potential
Pathogen Gene Transfer In The Soil Rasulting Fronm
e Bast Valle t’s Rech e Activity.

The East Valley Project EIR should alsc be rewritten to
take into account new information about the "increased potential

for pathogen gene transfer in the soil that will result from the

: The term "indicate" is used advisedly because the CSDLAC
personnel involved in the testing were not able to definitively
confirm the identity of the cysts which looked like Giardia and
Cryptosporidium. }
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Project’s recharge activity. The recharged sewage plané effluents
will almost certainly contain a variety of non-viable organisms.
Although the organisms themselves may not be viable, the potential
exists for the incorporation of their DNA inte soil bacteria so
that the natural soil bacteria become vectors for the transmission
of disease or increased immunity to antibiotics. The possibility
¢f such gene transfer activity is well-documented in recent
scientific literature, which has c¢learly shown the transfer for
gene transfer to occur in microbial communities located in moist
soils. Of particular concern are the DNA segments respensible for
antibiotic immunity in that many antibiotics are derived from
organisms endemic in the soils." (List Decl. I, Exhibit tge, at
PpP. 3-4, ¢ 8.) The significance of the last issue cannot be
overstated given the mounting evidence of ever-increasing
antibiotic immunity in virtually all human pathogens. (See, e.q.,
Exhibit “357%,) | |

8, New Evidence Concernin strogenic omlounds

Wastewater. |

Since 1991, a number of studies have been published
documenting the problems caused by estrogenic compounds in
wastewater. (See, e.g.,, Attachment "D" to chavid Decl. I, Exhibit
"15"%. See also Exhibits "37" to "45".) The 1991 EIR does not even
disclose the iséue made less take into account the wealth of
relevant new information that has become available.

9. The New Evidence Concerning Algal Togins.:

- As a source rich in nutrients (i.e., from fecal_matteri,

recycled water may induce algal blooms in the spreading grounds.
Unfortunately, new information has established that algal toxins
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can wreék havoc on the wildlife (even if the toxins ne;er reach
human consumers). (See, e.qg., Exhibit ®agn,) The State Board
should thoroughly investigate the algal toxin issue in a new EIR
for the East Valley Project. |

10. New Bvidence of Chloride and TDS Follution Caused by
Wagtewater Recharga Projacts.

Recent scientific information has established that
wastewater recharge projects similar to the East Valley Project
have resulted in the pollution of the ground water with chloride
and total dissolved solids ("TDS"). For example, as stated.in a
letter dated May 4, 1985 to RWQCB from CSDLAC, recent testing has
confirmed that the chloride levels and sewage plant effluents are
now frequently exceeding discharge permit limitations, as well as
water qﬁality objectives. 1In addition, recent studies have shown
that the extremely high TDS levels in sewer plant effluents present
significant adverse environmental impacts. {See, e.g.,
Exhibit "36m, Total Dissolved Solids and Groundwater Pfotection,
May 1994, by G. Fred Lee and Ann Jones-Lee (concluding that reverse
osmosis treatment should be used to reduce the TDS and other

pollutant levels in recycled wastewater).}

11. New Evidence of the Feasibility of 3Alternative

Treatment Methods.
In the 1991 EIR for the 0ld East Valley Project, the DWP

did not consider any possible project alternatives invelving the
'use of advanced wastewater treatment ("AWT") methods. sinée 1991,
critical evidence has become available which confirms that such AWT

methods are aeffective and feasible.
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" For example, in 1992 the City of San Diege released a
report which confirmed that an AWT treatment train which included
reverse osmosis and other advanced techniques would be effective in
reducing both the organic compounds and pathogens in seﬁage plant
effluents. (Exhibit "46".) sSimilarly, Drs. Lee and Jones-Lee have
studied the issue and concluded that the use of reverse osmosis to
further treat tertiary treated sewage plant effluents is cost-
effective. (Exhibit "36", p. 4.) And there is an abundance of new
evidence establishing that disinfection methods other than
chlorination are both feasible and environmentally superior. (See,
€:9., NRC Report, at p. 123 [Discussing disinfection techniques
involving ultraviolet radiation].)?®

Accordingly, the State Board should commission a new EIR
to investigate and fully disclose to the public the benefits of

project alternatives involving advanced wastewater treatment.

c. Changes Tha Circumstances Under Which The Project Is
Proposed To Be Undertaken Also Regquire Preparation of A
New_ EIR.

The regulatory environment in which the East Valley
Project must be considered has changed substantially since 1%91.
For example, last year, the State Board amended resolution 92-49 by
adopting a strong policy of requiring that cleanup aétions be
designed.with the objective of restoring water to "background water

quality, or the best water quality which is reasonable if

’ Furthermore, a cCanadian study has confirmed that, although
drinking water that meets current microbiological standards causes
gastrointestinal illnesses, the use of reverse osmosis and
granular activated carbon filtration can reduce gastrointestinal
illnesses by 35 percent. (See Exhibit n4T7M ) .
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background levels of water quality cannot be restored".. In the
present case, iﬁ is absurd to approve wastewater reclamatiocn
pProjects which unguestionably degrade the groundwater when the
state’s express goal is to clean up the groundwater to backgrcund
quality. Put another way, given that even the project proponenfs
concede that the East Valley Project will degrade groundwater
quality, that degradation must be considered bhoth significant and
unacceptable in light of the new SWRCB policy. |

As another example, state and federal'aqencies'have been
donsisténtly adding to the list of contaminants being feguiated
over the years, and are moving towards strict controls on
disinfection by-prcducts. (Ckun Decl. I, Exhibit "7", pp. 5-6,
¥ 11 & Fig. 1; id., p. 8, € 13.) The 1951 EIR must be revised to
reflect the new and proposed regulations for chemical contaminants

and disinfection by-products.

D. Ragquest for a aar .

_ . Given the profound public importance of the environmental
and public health issues raised by the East Valley Project,
Petitioner respectfully requests that the State Board hold a duly

noticed public hearing to discuss these issues.
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III. N
CONCLUSION
For all of the foregoing reasons, Petitioner Miller

Brewing Company requests that the State Board grant its petition as

prayed.

DATED: October /32 , 1995 Respectfully submitted,

ROGERS & WELLS
TERRY ©. KELLY
ANDREW J. YAMAMOTO

Attorneys for Petitioner
Miller Brewing Company
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PROOF OF SERVICE BY MAIL v

STATE OF CALIFORNIA )

COUNTY OF LOS ANGELES )

I, Victoria C.M. Dimond, am employed in the County of Los Angeles, State of
California. I am over the age of 18 years and not a party to the within action; my business
address is 444 South Flower Street, Ninth Floor, Los Angeles, California 90071.

On Qctober 13, 1995, I served the foregoing: (1) PETITION OF THE MILLER
BREWING COMPANY FOR REVIEW OF ORDER NO. 95-133; (2) EXHIBITS TO
THE PETITION OF MILLER BREWING COMPANY FOR REVIEW OF ORDER NO.
95-133 (Volume I of H) and (3) EXHIBITS TO THE PETITION OF MILLER
BREWING COMPANY FOR REVIEW OF ORDER NO. 95-133 (Volume I of IT) on
the interested parties in this action by placing a true copy thereof, enclosed in sealed
envelopes, addressed as follows:

Mr. Gerald A. Gewe

Senior Waterworks Engineer

Water Engineering Design Division
City of Los Angeles

Department of Water and Power

111 North Hope Street

P. O. Box 111

Los Angeles, California 90051-0100

Robert P. Ghirelli, D.Env.

Executive Director

Regional Water Quality Control Board
Los Angeles Region

101 Centre Plaza Drive

Monterey Park, California 91734

I am readily familiar with the business practice of my place of employment in
respect to the collection and processing of correspondence, pleadings and notices for mailing
with the United States Postal Service.
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The foregoing sealed envelope was placed for collection and mailing this date
consistent with the ordinary business practice of my place of employment, so that it will be
deposited this date with postage thereon fully paid with the United States Postal Service of
Los Angeles, California, in the ordinary course of such business.

{XX/! (STATE) I certify (or declare) under penalty of perjury under the laws of the
State of California that the foregoing is true and correct.

L/ (FEDERAL) [ declare (or certify, verify or state) under penalty of perjury that the
foregoing is true and correct, and that I am employed at the office of a
member of the bar of this Court at whose direction the service was
made.

Executed on October 13, 1995, at Los Angeles, California.

(Signature of Declarant)
Victoria C.M. Dimond
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INCE their introduction to the
U.S. in the mid-1970s, composting
toilets -— also known as dry, wa-
terless and/or biological toilets —
have had some success in markets
where a municipal sewer system
sither was inappropriate or un-
available. Large units with a central com-
posting chamber underneath found a niche
in public parks and highway rest stops.
Smaller, appliance models filled a need for
summer vacation homes, boats, isiand cot-
tages and the like. However, with relative-
ly few exceptions, attracting individual
homeowners with access to a municipal
sewer system has been a more difficult task.

One reason is regulatory. From the be-
ginning, the industry has faced loca
plumbing codes that excluded their prod-
ucts from congideration, and skeptical reg-
ulators who, at best, approved them as “ex-
perimental.” Sometimes, interested
homeowners were permitted to include a
composting toilet in new construction, but
also were required to install sewer lines
and a flush toilet.

Another obstacle the industry has had to
overcome is that to own and use a compost-
ing toilet requires a commitment to recycle
human waste, at least a minimal amount of
maintenance and a basic understanding of
the biological processes by which organic
materials degrade. Manufacturers discov-
ered that most American homeowners who
grew up flushing never learned much about
the by-products of their own bodies. “Try
mentioning words like ‘feces’ or ‘human ex-
crement’ with perfect strangers,” suggests
Patty Nolan, CEQ of Clivus Multrum, the
oldest 7.3, manufacturer of composting toi-
lets. “Unless they are new parents, they just
don't like to talk about ‘poop’.”

“However,” she continues, “when they see
how a composting toilet works and that it
doesn’t smell, that's different. Even if they
agree to talk about it, people aren't
convinced it’s a viable alternative un-
til they actually open the door of a
working unit and realize that the lig-
uid deesn't smell like urine and the
soiid smells like good earth.”

REGULATORY MOVEMENT

While some states always have
been more progressive than others
regarding alternatives to convention-
al on-site systems, there are indica-
tions that broader progress is being
made in terms of regulations. In
Massachusetts, for instance, the De-
partment of Environmental Protec-
tion (DEP) recently amended the sec-
tion of the state Environmental Code
(Title 5) having to'do with the design -
and constructiop:of-septic systems.
In a broad sense,'perhaps the most

Internal compasting drums are
insulated on the nonelectric Centrex
moadel from Sun-Mar to heip maintain
compost temperctures.

BioCyeoLe
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FOR COMPOSTING
TOILETS

I
Building on
experience and
practicality, the
industry is
positioned for
wider public and

regulatory
acceptance.

David Riggle

significant thing about these revisions, ac-
cording to Richard Chretien of the DEP, is
that they codify an approval process for
various “innovative and alternative” (LA}
technologies that provide substitutes for
“one or more of the components of a con-
ventional system while providing the same
degree of environmental and public health
protection.”

“These alternatives are becoming mare
widely used for cost-effective upgrades of
oid failing systems on difficulit sites which
cannot accommodate a conventional ays-
tem,” notes the DEP. “I/A technologies also
hold promise for enhanced wastewater
treatment for new construction in environ-
mentally sensitive areas, or for sites where
conventional systems simply don’t fune-
tion properly.”

In other words, manufacturers of com-
posting toilets (as well as makers of recircn-
lating sand filters, fixed film bacterial treai-
ment processes, sequencing batch reactors.
and the like) can now apply for approval
through official channels and be cited on a

1996, The Canier for--
Clean. Developrent. (CCD)-began a
mail survay: of the. owners: of various
cammercial compaosting toilets in an ef-
fort o generate independent data on
their long-term performance.-Prellmi-
nary responses from 250 Carcusel Toi-
let awners indicate a very high level of
user satisfaction, according to Dave Ra-
paport. Ownars who have so far re-
sponded have reported very few major
problems and generally odor free oper-
ation of their tofiets which have, in many
cases, bean in use for over 10 years. Fi- -
nal results of the survey will be available
later this year.
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PROPERTY OWNERS TURN TO COMPOSTING TOILETS
FOR LEAST COST SOLUTIONS

ham, Massachusetts ramodeling
contractors thought thay had lost
thousands of dollars on the four-bed-
room home they had renovated as an
invastment property. When they pre-
pared to seil the home, the septic sys-
tem was deemed failea under Title 5,
the state's newly tightened an-site
wastewater disposal ragulations. The
leaching field was right an bedrock,
wastewater drained into wetlands and
there was no alternative sits for the
lsaching bed. At first, it looked like the
couple's only option was to install a
zero discharge system or “tight” hoig-
ing tank, i.e., a concrete box that con-
tains the effluent and then requires
pumping when an alarm goes off indi-
cating it has reached its capacity. in-
stallation cost would have been aniy
about $2,000, but the pumping costs at
16 cents a gallen would cost the
home’s inhabitants $18,272 a year —
or $385,440 over the course of a 20-
year mortgage. That mads the homs
virtually unsalabte, o
In affect since March 31, 1985, Titte
§ of the Massachusetts Environmental
Code essentially tightensd requtations
on waste treatment systems in re-
sponse to new data on ground and
surface water contamination from ni-
trogen and pathogen transmission
through saturated socils that threaten

JIM and Mariiyn MacConaid, Hing-

public and environmental heaith, Many
septic systems and cesspoois have
heen deemed inadequate or nonfunc-
tioning by Titls 5, forcing property
owners to replace tham with rew sep-
tic systems or “tight tanks™ or seek ai-
ternatives. (Title 5 inspections typicai-
ly only are required when title to a
property is transferred ar sold.) In
many ccastal communities, proximity
to badies of water and building right on
ledgerock create a situation where
leaching camnot take piace at work-
able rates.

To offer property owners mare sofu-
tions, Title 5 approved aiternatives to
septic and holding tanks, inctuding
greywater systems, recirculating sand
fiters, packags aerchic treatment
plants and Wisconsin elevated sand
mounds, as well as composting toilets,
After investigating these aiternative op-
tions with the assistance of Sustainable
Strategies in Concord, the MacDonalds
were able to corne up with a solution to
their problem for $10,000. The home,
now sald, will be instatled with an yitra:
low flush toilet that flows to a Vera
Carousel Composter in the basement.
The home's greywater will drain into a
Washwater Garden, an aerobig, trench
based planting system.whare the water
evaporates and is transpired by plants
specially chosen for their high transpi-
ration rates. The heme’s new owners

‘stalled by plumbers and serviced by" "

“and coocling system.”

will still have to service the composter
once a year, but composting wiil re-
duce the materiai in it to 10 percent its
original volume. :
“It got us out of a tough situation,”
says Marilyn MacDonaid. *No one
wanted a house that was going to cost
as rmuch as $20,000 a year to run, And
we're thriled with the broader conse~
quences of this system, the ecological
aspect.,” S
Sustainable Strategies, based in -
Caoncord, Mass., has since designed’
several more systams for praperty
owner$ with similar problems, mestty -
atang the seaccast, where homes are
Buiit right on ledgerock. “Some of the
systems incorporate a vacuumn toitet;
which moves wastes via vacuum pow= -
er to tha cornposter. Othars hava nos.
flush tailet at ail,” says David dei Par=.
to, the principle of Sustainable Stratg— -~
gies and Water Conservation Systemns,” -
who has been. designing and seling a .-~
wide variety of such installations for23"
years. "Ecological systems have-come-#?
of age” del Porto tontinues. “They-¥
work and they save money: Curs [s:
zero discharge and it's truly a. closed”
loop. Nothing is wasted. it's atechnol |
ogy with ecological integrity that's:i

professicnals, just like your heating.

wE i

S o T i i

listing maintained by the state as “accept.
able” for general use in bath new construc-
tion and/or under remedial conditions.
“Fortunately, this revision has come hand
in hand with a cliange in the state Plumb-
ing Code,” notes David del Porta of Water
Conservation Systems and Sustainable
Strategies in Concord, Massachusetts.
“Previously, the Plumbing Code stipulated

40 Br0CyeLE

Phoio counasy of Clvus Moltiun

Foom flush tuilets that require
only thres ounces of water
mixed with biodegradable
foam per flush are being
irtorporated into several
manufacturars’ systems.

that every dwelling or accupied building
had to have a flush toilet or ‘water closet.’
80 even though a new technology may have
been environmentally acceptable, it
couldn't get approval for instaliation unless
it flushed.” .

A compromise was reached, del Porto re-
ports, to insert language in the Plumbing
Code so that “flush toilets” now include “al-
ternative technologies approved by the De-
partment of Environmental Protection and
that have been approved by the Plumbing
Board by name and model number.” An-
other provision goes further and specifies
that to have a technology so approved.
manufacturers must demonstrate to the
Board of Plumbing Examiners that the
mode! in question has been tested and cer-
tified by the Naticnal Sanitation Founda-
tion International (NSF), approved by
DEP, or both.”

“It’s been a long haul,” says Nolan of
Clivus Multrum, which is based in Cam-
bridge, Massachusetts. “We're very glad it
went through, but also recognize that's it's
only another step along the path.”
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TECHNOLOGY SAMPLER

Questions from homeowners and the
concerns of regulators have been patiently
addressed by manufacturers and re-
searchers over the years. In 1978, NSF de-
veloped standards for testing coraposting
toilets for parameters such as structural
soundness, liquid containment. odor pro-
duction, fecal coliform content of the end
product, and so on. Today, most commer-
cially available models carry an NSF
Listing Mark. Additionally, systems that
synergistically combine various comple-
mentary technologies are now available.
“The mistaken picture some people had of
a composting toilet simpiy being this large
empty box with a black hole connecting it
from the toilet above is being replaced.”
says del Porto, whose company is a distrib-
utor for several models. “That image is
more realistically being replaced by an ef-
ficient piece of equipment that provides the
optimum environment in temperature,
moisture and aeration for the composting
of all erganic matter. They can be connect-
ed by extremely low flush toilets — less
than a pint per flush — through a familiar
commeode in the bathroom, and can be in-
stalled by professional plumbers,”

The variety of these “unsaturated aerobic
units,” as dei Porto calls them, is illustrat.
ed by the following brief descriptions of sev-
eral commercially available systems.

The Sun-Mar “Ecolet” is a very compact,

A combination
compaster
and
greywater
treatment
systern from
AlasCan is
designad to
handle e
househoild’s
antire affluant
siream, as
well as
organics from
tha kitchen
garbage
disposal.

Photo coumesy of AlasCan

self-contained unit (19.5 inches wide by 23
inches deep by 26 inches high). Constructed
of fibergiass or stainless steel, the toilet box
holds a rotating drum with three chambers
that is turned every third day when in use.
Two gallons of peat and a quart of top aoil
are added before the Ecolet is used, and a
cupful of peat added after every bowel
movement. A chamber on the floor of the toi-
let with a three-inch vent stack and fan
evaporates any excess liquids. Periodically,
the drum is rotated backwards to drop par-
tially processed material into a compost fin-

A RAWSON Model 636 Trommel Screen meets the challenge, even in demolition landfills where
the material to be screened can be piled over 100 feet deep.

For comparisons, brochures, technical assistance and your loéal RAWSON dealer, call: 1-800-
RAWSON-0 or write RAWSON Manufacturing Inc., 99 Canal Street, Putnam, CT 06260.

RAWSON builds a model
to meet most production
requirements and are eco-
nomically priced. RAW-
SON screening, crushing
and conveying equipment,
manufactured since 1946,
is marketed and serviced
by a growing nationwide
dealer network working to
satisfy your every need.

BroCycLE
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Prodos courlesy of Clivas

WALDEN POND’S COMPOSTING
TOILET AND GREYWATER SYSTEM

place in the design of zero dis-

charge compaosting systems for
public toilet facilities can be sean in
the installation at Walden Pond in
Concord, Massachusetts. This
state park hosts around 500,000
visitors sach year who come to
swim and/or vigit the old stomping
grounds af Henry David Thoreau. To
head off an impending pollution
problem stemming from increasing
use of old flush toilets upsiope:
from the pond, the park con-
tacted Clivus New England in
North Andover, Massachusetts.
which instailed two Clivus
Moadel M35 composters.and. a
greywatsr plant irrigation sys-
tem in April, 1994. Human
waste from three ceramic foam
flush toilet fixtures and one urinal is
transported te the composters.
Greywater from four sinks and cne
janitorial mop basin flows into an
enclosed three-stage aerobic inter-
mittent sand filter combined with. a.
surge control tank. Solids remain in

EV!DENCE of changes taking

(abave). -

the compoester for between two to
five years. After heing treated and
polished, greywater is pumped out
through drip irrigation tubing under-
neath an ornamental garden of in-
digenous plants. The systerm elimi-
nates ail sewage discharge and,
with assistance from low flow sink
fixtures, dramaticaily reduces grey-
water discharge. Based on the suc-
cessful aperation of the restroom,
the park installed a smailer Clivus
ey URit N itS vis-
z I itors’ centsr
and adminig-
{ration build-
ing in 1995,

Drip irrigafion
tubing was
inmnl?od (right)
to handle
autgut from the
restroom’s
greywater

ishing drawer.
On the opposite end of the size scale,

Clivus Multrum models for public re-
strooms include sioping composters made of
high density, eross-link poiyethylene
regins, each roughly 8.5 feet long by 6 feet
wide, situated beneath 2 roadside rest stop
(for example). Each tank can accommodate
two to four toilets and urinais and around

w - e

65.000 uses per vear. An automatic con-
troller monitors liquid levels, air flow, pump
operation and composter usage. A separate
tank steres liquid apart fram the compaost to
enhance decomposition and facilitate liquid
removal by automatic pump.

The AlasCan Organic Waste and Wagte-
water Treatment System developed by
Clint Eiston features a biological and ver-
micuiture processing insulated tank with
two motor driven agitators that can be pro-
grammed to mix the composting material
at precise intervals, If excess liquid accu-
mulates at the bottom of the tank, an auto-
matic self-priming pump and sprinkler sys-
tem redistributes the liquid eveniy over the
composting mass. Either ultra low watar
usage foam or vacuum flushing toilets are
used to transport bathroom wastes into the
tank. A ceramic bar sink with a conven-
tional garbage disposal also can be built in
to grind and transport
kitchen organies to the
composter, Another addi-
tional feature is that
greywater from the bath-
tub, laundry and kitchen
can be drained into an ex-
tended aeration wastew-

B ater ireatment tank. A
v B hand operated sludge
e~ ' pump moves accumulat-
ed biosclids into the composting tank for
further treatment.

A Washwater Garden, combining the
Vera Carousel Composter — a Norwegian
model with four separate, rotating com-
posters inside each unit — and a “zero dis-
charge” greenhouse utilizing plants for
evapotransgpiration is described in the ac-
companying sidebar/article (see “Compost-
ing Toilets Provide Least-Cost Solution For
Property Owners,” p. 40).

42

ZERO DISCHARGE SANITATION IN MICRONESIA

EWAGE poilution and the waste of

vaiuable frash water resources are

grewing problems in Pacific is-
tands ang developing nations around
the world. QOver the past few years,
The Center for Clean Development
{CCD), a project of the nonprofit Tides
Foundation, has been working to de-

velop zeroc discharge sanitation. sys-

tems appropriate for use in the devel-
oping world. In one project on the
island of Pohnpei in Micronesia, sev-
aral demonstration biological tailets
have been operating with little or no
maintenance for over two years. Made
from concrete and locaily available
rmaterials inciuding discarded fishing
nets, each unit is able to handie all of
the toilet wastes from a large tamiiy of
ten, producing valuable compost
while evaporating excess liquids.

BioCvcLe

Based on their success, the national
government of the Federated Statas of

. Mlcronesia is building 40 more, A de-

sign has also been developed inte-
grating a solar-enhanced Soltran bio-
logical toilet and Washwater Garden
technology from Sustainabie Strate-
gies in Concord, Massachusetts for
use in preschool centers in the oyter
islands of Yap. This allows wastewater
from the wash basin and shower,
along with excess liquid from the bio-
lagical toilet to be filtered and drained
through a series of pipes into a con-
creta-gealed garden bed of specially
selectad plants. Instead of scil, the
garden utilizes a six-inch layer of grav-
8l undarneath 12 inches of sand.
Wastewatar is drawn up by the roots
of the piants and transpired through
the leaves as water vapor, with no hu-

man contact required. The entire sys— :
tem is described in a booklet availabie
frormr CCD called The Yap Héad Start:
Nenpolluting Bathroom.  ~ 77+

Founded in 1992 to expand upon.
work begun by Greenpsaca im the Pa-
cific Islands, CCD's mission is-to heip
local communities achieve sustairabil- -
ity by preventing environmental im--
pacts from economic development.
According to Dave Rapaport of CCD,
the organization's ‘major current effort
is the Campaign for Environmentaily
Scund Sanitation, promoting the use of
composting toilets and other zero dis-
charge technoicgies to intarnationai
development organizations and do-
mestic heaith agencies. Cantact The
Tides Foundation/Center for Clean De-
velopment, 1227 W. 10th Ave., Eugene,
OR 87402,
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_MARKET GROWTH

Mike Wilkinson, president of SunMar in
Burlingtan, Ontario, maintains that for
the cottage market, in which his company
specializes, sales have been consistent for
the past 20 years. However, he notes that
the company is hearing from an increasing
number of people with ailing septic sys-
tems. “Maybe they were installed 25 years
age and now are failing,” he says. “The
owners are discovering that the cost to in-
stall a new system or upgrade the old one
are not insignificant and they are looking
for alternative diversion schemes.” Wilkin-
son also {s targeting RV and boat owners
with his company’s new Ecolet and has got-
ten an encouraging response so far.

Clint Elston has been approaching a dif-
ferent market segment. During 14 years in
Alaska, where his system was developed
based on modifications of Clivus technolo-
gy for colder climates, he received
$275,000 in grants from the U.S. Depart-
ment of Energy and the Alaska Science
and Technology Foundation. Elston sold
over 100 units, mostly to military installa-
tions and wilderness lodges. In November,
1995 he moved the company back to his
home state of Minnesota where, two years
previously he had instailed an AlasCan in
the caretaker’'s residence at Olmstead
County's Chesterwoods Park. [t has been
so well received that county officials re-
portedly hope that the system might alfow
the future development of smaller lot sizes
in suburban areas, which now often need
two acres or more to support a septic and
mound type system,

In addition, Elston has been meeting
with officials of the Rural Utility Services
organizations, the Minnesota Pollution
Control Agency and the Plumbing Board to
discuss the possibility of involving inter-
asted utility companies with the installa-
tion and service of the AlasCan system.
“Utilities already have the service infras-
tructure and we are incorporating a re-
mote type of meter reading technology to
determine when the units require atten-
tion,” Elston points out.

In New England, David del Porto notes
that progress in ecosystem design and engi-
neering creates market potential by allpw-
ing consumers to purchase whole systems
(including a greywater component) for ef-
fectively handling a household’s affluent.
“Engineers and architects have to respond
%o rising costs, and they are realizing that
an ecological approach is a viable option,” he
says. “The good news s that the type of liv-
ing machinery that aerobic soil crganisms
and plants provide can be integrated with
toilets and other plumbing fixtures very cost
effectively, And when you intentionally de-
sign a system that creates no waste in the
first place, associated costs just literally
melt away.”

Overall, there is a cautious optimism
about market growth for composting toilets
in the near future. “I think it will partly be
generated on the public side by people rec-

BioCycLe

ognizing the economics of existing systems,”
says Nolan of Clivus Multrum. Echoing com-
ments made by others in the industry, she
also points to praduct improvement and in-
dustry maturity as factors affecting growth.
“1 think, frankly, that products have devel-
oped to the point where they are more ‘user
ready,” she says. “Fifteen years ago, our sys-
tem, and others, weren't really developed to
the point of true user friendliness. I know
that this is one of the areas Clivus — and our
competitars — have worked on. Today the
systems generally require less maintenance
and the technology is better understood. The
market is more ready for us, but we also are
more ready for the market.” |

Today the systems
generally require
less maintenance
and the technology
is better
understood.
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HD 10 TORNADO
THE "NATURE FRIENDLY" ANSWER TO WASTE RECYCLING

% DURATECH

HD 10 TORNADOQ
THE IDEAL COMPOSTING GRINDER

OURATECH — the industry's tub grinder speciaiists.,..
Integrating today’s technology with 30 years
exparience in manufacturing grinding equipment.

Our HD 10 TORNADDO is just ans sxampie of the right
design, at the right price, to meet your grinding needs.

= Makes valuable compost out of wood waste, bark and clippings
* Road legal canfiguration readily available for ease of transpart
» Powerful 300 to 400 HP Diese! engine with torque limiter

* Tilting tub for easy access to grinding cyinders and screens

* Automatic variable tub speed cantrgl regulatas material flow

* Multiple screen gizes availabie to vary size of end praduct

We affer the.industry's most complete ling of tuly grinders — 8. 10, 12, 13,
and 14 foat tub diameters — alang with many options for customizing a unit
L0 Meet your precisa requirements. . .and axceed your expectations!

9 DURATECH...clearing the way for a better tomorrow

RO 80X 1940 JAMESTOWN, ND 58402 P4- 701.252.4601 FAX. 701.252.0502
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ILLNESS OUTBREAK
PUZILES OFFICIALS

Microbe Elusive as It Navigates
the Nation's Food Supply

By LAWRENCE K. ALTMAN

Federal officials are developing a
crash program ta test (ood and other
ttermna for an exotic microbe 1hat 13

I

knawn ar suspected to huve mwde |

more than {000 pecpie sick in LI
states. Invastigztors are alse shifting

the focus of thelr suspicions fram | .

strawbetries to raspberries g the
SUUTCE 0l CuntAmminaltgn.

The rmicrobe, known as cycie-
$pota, |3 a parasite that Infects tha
Imesting snd can cause itenae diar-
thes, weight loss and fatigue. 1t has
caused three previous quthreaks of
disease in Lhe United States, includ-
Ing one last yeer In Wesichaster
County, but the onea that started thiy
Tpring nre by far the |argest.

The epidemic I3 yet ancther in o
lang line of new und emerging Infec-
lons Itke leglonnelre's disease and
A1D5 that have struck this and other
oUnLriey in recent years,

Desplte warnings about such dis-
a2y, the current cyclospora out-
reak has caught henlth oificlals by
‘urprise. They say that parasttes are
arely the cause of large fonn-borne
Utbreaks amd that thik is 1he flrst
neior national one in recent years.
Wt Mtbreak of cryprosparidiosls in
1¢ Mllwagkenr water suppiy sicken.
d 400,000 pecple (v 1933,

This country's iood suppiy |8 con-
|dered very aafe. But Dr, Stephen
i. Ostroff of the Centers tor Disesen
ontrol and Prevention and other
edernl oificialy said that the eycio-
tora outbreak ‘‘highlights the po-
ntial vitlneratdiity” of the tood sip-

¥ whent a crack appears In ihe | -

\fety walls that protect it

Even with 2 crash program, track-
& ihe rouie by whick cycivapora 15
Metrating the food suppiy 1s prov-
g hard because several factors
ake the parasite elugive,

One i3 that It tekes a week for a
‘raom to become sick, Severel more

Comtinued on Poge 14, Column |
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Consumers Told
To Wash Fruits
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