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Redwood Empire Chapter, POB 250, Forestville, CA 95436

Cetober 7, 1996

RECE[ VED

Marie Meredith
City of Santa Rosa

Community Development Department GCT 0 a 19
96
POB 1678 SITY oF
Santa Rosa. CA 95402-1678 CITY ManSANTA R
OFFig
Dear Ms. Meredith: E
| The Santa Rosa Subregional Long-Term Wastewater Project Draft EIR/EIS 1s 001

inadequate in what it studied and the conclusion it drew for a number of reasons: |

| 1) Public Access and Coment 002

The documents are too expensive for the public to acquire at $120 for the printed
version and $120 for the CD. |

l The CD, which the City said was accessible at the Sonoma County Central Library and 003
the Rincon Valley Regional Library was not available for use at either library.| A blank CD 004
costs somewhere between $5-6.00. There was no good reason for the documents on CD to
cost $120 unless it was to limit public access to the documents.

I Public comment on the documents was limited to 5 minutes per speaker at the public 006
hearing held September 24, 1996. This was clearly not long enough for comment on the
velumes of documents representing years of study. |

l2)  Fishery Studies are Inadequate 006

The fishery studies done for the EIR/EIS were designed to show that anadromous fish
such as Rainbow Steeihead Trout and Coho Salmon will migrate through waste water
discharge. These studies did not look at the direct effect of the waste water on the fish as did
those of John Sumpter and Charles Tyler, biologists at Brunel University in Uxbridge,
England. These studies suspended caged trout in the outflow of 30 different sewage treatment
plants and found that the fish experienced serious and harmful estrogenic effects. See
attached article, "The Gender Benders, are Environmental ‘Hormones' Emasculating Wildlife?"l

r This type of study, suspending steelhead and coho salmon in the wastewater outfall to 007
measure the effect on their condition is cnly legitimate way to determine the effects of the
wastewater discharge on thesc two fish species which are proposed to be listed as either
threatened or endangered by the National Marine Fishetries Services(NMFS). In fact, today
October 7, 1996, NMFS is holding a public hearing on the steelhead listing in Rohnert Park.|

I The finding(9.9.9) that Discharge to the Laguna or the Russian River will have a "less 00B
than significant” impact on these two species of salmonids can not be drawn from the
migratory studies that have been done in this EIS. I

I The EIS had an opportunity to study the estrogenic effect of the waste water discharge 009
during the preparation of this $12 million dollar document but did not. This can only be
viewed as an intentional act to ignore scientific evidence of a potential serious environmental
impact of the discharge on the health of soon to be listed threatened/endangered salmonids. |
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I3  Discharges Sedimentation Effects on Salmonids Understated 010

Discharge to the Laguna de Santa Rosa results in increased sedimentation rates which
are unnatural to both the Laguna and the main stem of the Russian River. The discharge
itself is not turbid but the unnatural high flow causes turbidity in the Laguna. This artificial
turbidity due to discharge makes the Mark West Creek a very unusual and unnatural
tributary. The Russian River's tributaries normally clear of turbidity before the main stem
Russian River after a storin event as can be seen at such locations as the confluence of Austin
Creek and the Russlan River. The clear waters of Austin Creek enter the turbid Russian River
within a few days after storm events which is the normal interaction of tributary and river, |

l At the confluerice of Mark West Creek and the Russtan River It is a very different scene. 011
At Mirabel, the slimy brown turbid cutflow from Mark West Creek due tc Santa Rosa's
discharge not only discolors this tributary but actually increases turbidity in the mainstem of
the Russian River for many days after which a normal tributary would have cleared. The
discharge season. October 1 - May 14 unfortunately corresponds with the coho salmon and
steelhead spawming migration season and the salmonid sport fishing/tourist season in the
Russian River area. |

I NMFS has published a report in reference to the proposed listing of the Steelhead 012
entitled, "Factors for Decline, A Supplement to the Notice of Determination for West Coast
Steelhead Under the Endangered Species Act.” In this report section 1.C.1.b. "Sedimentation”
it states,

“Sedimentation resulting from logging, mining, urban and agricultural activities
is a primary cause of habitat degradation in the range of steelhead. Quantitatively,
sediment has been identified as the greatest single pollutant in the nation's waters.
Suspended solids can have damaging physical and biological effects. Cordone and
Kelley (1961) and Herbert and Merkens (1961} reported that suspended sediment
occastonally reaches concentrations high enough to directly injure steelhead. Sigler et
al. (1984) reported that chronic turbidity in streams during emergence and rearing of
steelhead affect the numbers and quality of fish production. In general, effects of
sedimentation on salmonids are well documented and include: clogging and abrasion
of gills and other respiratory surfaces; adhering to the chorion of eggs; providing
conditions conducive to entry and persistence of disease-related organisms; inducing
pehavioral modiflcations; entombing different life stages; altering water chemistry by
the absorption of chemicals; affecting useable habitat by scouring and filling of pools
and riffles and changing bedload composition; reducing photosynthetic growth and
primary production; and affecting intergravel permeability and dissolved oxygen levels. |

|_ The increase in turbidity in the Laguna de Santa Rosa, Mark West Creek, and even the 013
malnstem of the Russian River caused by Santa Rosa current discharge is environmentally
unacceptable given these potential effects on the Russian River salmonids. These direct effects
on fish health were not measured in the EIS's migratory fish studies, Increasing the discharge
could never be considered an environmentally superior alternative in this light. ]

| The combined effect of the discharge water quality which has not been studied properly 014
as to its effect on caged fish suspended in it plus the effects of the excess turbidity caused by
Santa Rosa's discharges makes the discharge alternative 5 unacceptable in any unbiased

study of the alternatives. |
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[ 4 Economic Analvsis Flawed " 018

Because the EIR/EIS has undervalued the darnage that Alternative 5 will have to
satmonid species in the Laguna or the Russian River that are proposed for threatened or
endangered listing. it has not properly compared this option’s true cost to the other non-
discharge opttons. The study has improperly externalized the cost of the disposal alternative
onto the fish, which may pay for it with the extinction of their species, and the winter sport
fishing/tourist industry in the Russjan River area. |

I The unaccounted for cost of the discharge option on the Russian River's tourism 016
economy has been testified to by the Guerneville Chamber of Commerce at the September 24
public hearing. An August 1996 study released by the Sonoma County Water Agency. "A
History of the Salmonid Decline in the Russian River” describes the historic Russian River
salmonid economy. "During the 1930's and on through the 1950's, the Russian River was
renowned as one of the world's flnest steelhead rivers. A healthy economy thrived on the sport
fishing activity (COE 1982). Burghduff (1937) estimated the 1936 sport catch of steelhead at
15.000, and Christensen (1857) estimated the 1956/57 sport catch at 25.000. In 1957 there
were an estimated 57.000 steelhead in the Russian River (Prolysts 1984].'1

017

The Sonoma County Water Agency has published a decument entitled, "Water Supply
and Transmisston System Project Draft EIR". In this document the Water Agency is seeking o
increase their diversion of water from the Russian River by 26,000 acre-feet per year{AFY}.
Lets translate this inte billlons of gallons per year assuming 1AF=326,000 gallous.

The Sonoma County Water Agency s seeking 8.48 billion gallons per year.
Santa Rosa Is seeking to dispose of 8,22 billion gallons per year.

There seems to be a good match here that escaped the preparers of Santa Rosa's $12
million EIR. This is particularly true If in fact the Russian River water rights are over-
appropriated now as a study of current appropriations and instream flows may indicate. The
Sconoma County Water Agency may have no choice but to get its new water requirements
through conservation and reuse i the Russian River is already over-appropriated.

The need for reuse of Santa Rosa’s valuable wastewater could not _be more clear. |

r An environmental document that has ignored significant effects on pending 018
threatened/endangered fish species by not giving them legitimate study and the devaluation of
the reuse of such an important scarce resource as water in Sonoma County can not be
considered adequate. The EIS's choice of the discharge alternative 5 as the most
Environmentally Supertor Alternative is clearly flawed. |

Sincerely,
TROUT UNLIMITED
Redwood Empire Chapter

D

R. Brian Hines
Secretary
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- Are environmental

]

“hormones” emasculating

First in a two-part series
other Nature. The term conjures
up: images of a warm, nurturing.
bountiful environment. Sut-this

sobriquet is proving ingreasingly apt for

another reason — one that should offer
anything but comiort.

MNew studies suggest that through pol-
lution and other environmental factors.
Mother Nature is exerting a feminizing
hormonak influence on the animal king-
dom.

Michigen Suaie Lhie.

Juvenile baid eegle collected in

- Michigan last year. lts iife-threatening
bill deformity may have been caused

. by exposure to estrogenic chemicals.

. "We've been sgeing many more
deformities in racent years,” reporls

. David Best, a bald-eagle specialist with
the U.S. Fish and Wiidlifa Service in

_ East Lansing, Mich. "Wa've aiso seen

" some suggestion of deformities in the
embryos [of sggs that didn’t hateh),”

. he notes. Hatching ratas within this
‘population also lali below those saen in
less poiluted areas, such as imand
Alaska: Reproduction in- these birds
starts to fall when PCBs In their bodias
axceod 4 to § parts per millionppm) or

_ DDE exceeds T ppm. “Wa're linding

i vary much higher ievels than that
around the Grest Lakes,” Best notes —
such as eggs with PCB concentrations

. as high as 120 ppm. -

24

1

endergenders

wildlife?

Over the past 15 years, research has
unmasked a number of “"environmental
hormones™ — chemicals and pollutants
that disrupt biological processes, often
by mimicking the effécts of naturally
produced hormones such as the female
hormone estrogen. On the ever-growing
list of these agents are several restricted
or banned pesticides — including DDT
(and its even more toxic metabolite,

‘DDE), kepone, heptachlor, dieldrin,

mirex. and toxophene. Some polychlori-
pated biphenyls (PCBs) exhibit these
disruptive properties, as do certain com-
bustion pollutants. ingredlents in
piastics, and breakdown products
of commeon detergents (SN: 7/3/93,
p.10). : '
. Tha hormonal activity of these
chemicals usuaily bears little re-
lationship to their intended function.
Indeed, there is no way of predicting —
based on structure or function — which
compounds will exhibit a2 hormonal aiter
ego. . .

tists because such environmental

hormones may be contributing to
an increased risk of reproductive-system
cancers in females. Moreover, prenatal
exposure to harmone-like pollutants can
derail the developmental processes that
establish gender or ensure repraductive
SUCCess. ’ -

While the health community has re-
cently begun a host of studies to explore a
possible link between estrogenic pollu-
tants and cancers in women, few re-
searchers have focused on the related
reproductive risks such environmental
hormones may pose [or both sexes,
That's unfortunate, says Theo Colborn. a
zoologist with the World Wildlife Fund in
Washington, D.C., because reproductive

T hat fact troubles a number of scien-

. effects are likely t be “much more wide-

spread” . - : S
Indeed, she notes, animal data are
beginning, to suggest that far smaller
exposures are needed to trigger repro-
ductive elfects than to induce cancers.
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And because some of these reproductive
changes may be subtle, they,could evade
detection for decades —even a liletime —
uniess hunted for explicitly

Colborn has convened a number of
symposia in the past lew years for re- |
searchers who study reproductively im-
paired wildlife popuiations or laboratory
animals exposed to environmeptal hot-
mones. Most of these scientists, she says.
describe the links they're finding be-
tween impaired reproduction and “hor-
monal” pollutants as sobering — if not
downright scary. |

Indeed, she and.many other environ-
mernital scientists worry that if hormone-
like contaminants can feminize male ani-
mals, lhese ubiquitous pollutants may
also underlie troubling reproductive-
system trends being witnessed in men.

ome of the earliest data on unex-

pected reproductive risks posed by

commercial chemicals came in the
early 1950s. DDT, a potent and persistent
organcchliorine pesticide. was shown to
cause the eggsheils of many birds to thin.
In fact, long after the compound was
banned in 1872, DDT-thinned eggshells
continued to put many embryonic birds—
inciuding baid eagies — at risk of being
‘crushed to death. :

DDT even wreaked havoc among birds
resistant to eggsheli thinning, such as sea
gulls. Recognition of the extent of these

‘prablems, however, didn't emerge until
decades after the initial reports of egg-
shel} thinning. )

Though heavily contaminated gull em-
bryos managed to hatch, reproduction in
gull colonies exposed to large amounts ol
DDT began to decline precipitously inthe
late 1960s. Biologists observed not only

 that many temale gulls in these commu-

nities were sharing nests with other le-
males — the so-called lesbian gulls--but
.akso that the young within these commu--
nities bore grossly feminized !m’:Educ-
tive tracts. Female gulls, which should .
have deveioped mature repraductive or-

. gans only on the left side, also earried-
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vestigial oviducts on the right side. Many
males also bore feminine characteristics,
such as oviduets, recails avian toxicolo-
gist D Michael Fry of the University of
California, Davis. Moreover, he notes, the
males it gonad “had tissues ihat were
hoth ovarian and testicular — st it was an
intersex, ur hybrid, gonad.”

To connecl these cifects with estro-
wenic pollutants, Fry and his colleagues
conducted a mimber of experiments dur-
inthe 1980s. In une, they injected eggs of
contaminani-iree gulls with estradiol or
wilh an estrogenic pesticide such as DOT.
When the hatchlings emerged, they ex-
hibited the same array of feminized sex
organs as DDT-contaminated Western
gulls on Santa Barbara lsland. off the
coast of Calilornia,

In elfect, DDT “chemically castrated”
the males, Fry says. He suspects the
males' likely lack of inlerest in mating
explains not only why lemaie gulls domi-
nated Santa Barbara lsland's breeding
colony in the lale 1960s and early 19705,
but also why the females cohabited.

More recently, Fry has tnrned hisatien-
lan to the effects al olher estrodenic
pesticides and PCRs This summer he
began studying vomeon terns, a relative
of the wull. Fry studied male embryos
from nests along New Bodtord FHlarbor,
Mass., focated near a loxie waste site
cantaminated with PCBs. Only lourof the
15 males that he analyzed appeared nar-
mal. The rest exhibited varying degrees

of femninized sex organs.
\\I
mainlains Lovis J. Guillelte Jr, a
reproductive endocrinologist at
the University of Florida in Gainesville.
Bul the team he heads has recently
distinguished itseil as one ol 1he foremost
in environmental-hormone toxicology. It
alt began six years ago, when the state of
Florida asked him ta find out what makes
a goad alligator egg.
Alligator ranching has become a muiti-
miltion-dollar industry in Florida, and

never set onl to doany loxicology”

ranchers wanted to know how many eggs -

they could harvest {rom the wild without
jeopardizing the survival of this once-
endangered species. 50 Guillette's team
began surveying the hatching rate ol eggs
on various lakes: in all, more than 1,200
nests accounting for more than 50,000
alligator egns. i

It didn't tagke long, Guillette says, “be-
fore we realized there ‘was something
fundamentally diiferent about one lake.”
It was Apopka, Floridas fourth largest
[reshwater body.

Whereas 70 to 80 percent of the eggs in
most alligator nests hatched, between 80
and 95 percent of those from Apopka
failed to hatch, Moreover, of the alligators
that did hatch at Apopka, roughly half
died within two weeks — a mortality rate
at Jeast 10 times that expected for such
neonates. -

JANUARY 8, 1984
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DIMITO S RqUNa

Florida panthers: Researchers are investigating whether envfmnmsnral
harmanes might halp explain their testicuter problems, puzzling sex-
hormone concanirations, and falling fertility.

Ax one measure of the health of these
anitnals, Guillette’s leam began two years
aer ler examine The uid that leaks out nf
vees al the time of hatching and to
analyze it lor estrogen and teslosterone.
n lerpales, estrogen should predominate,
whereas males should have more tes-
wsterone, Fgges (rom Lake Woodraff —
with 1ermad hatebing rales — displayed
Lhose classic patterns.

Apopka egys didin't. {ne groun showed
what at lirst appeared to be the normal
{emale pattern. Another group appeared
to be "superiemales.” with ratios of estro-
gen to testosterone twice as high as
normal. “We didn't have any group that
looked like males,” Guiilette recalls.

It turns out that there were indeed
maies — the gators emerging from eggs
exhibiting the standard female ratio of
hormones. But the concentrations of the
hormanes contributing to that ratio were
not nortnal. “These animals were making
atmost no testosterone and almost no
estrogen,” Guillette explains.

Six months later, the researchers re-
turned to Lakes Woodrulf and Apopka to
measure hormones in the young. “We
found exactly the same condition that we
had seen in the eggs," he says —“females
with about twice the estrogen typical ofa
female and almost no testosterone in the
males.” ) -

Apopka's animals alsg possessed femii-
nized internal reproductive organs. The
males bore what looked like ovaries, for
example, while [oilicies in the females
possessed not only abnormal eggs, but
also far too many €ggs.

Last summer, Guillette’s team collected’

more than 100 juvenile alligators —
animals 2 1o 8 years old—from each of live

lukes. Apopka's gators again distin-
yuished themselves. The phallus on
males wns one-half 10 one-third the nor-
mal size, and the [emales’ ovaries “looked
burned out,” Guillette says. Moveover,
estrogen and testosterane production in
ail Apopka gators was minimal — as if,
Guillette says, the nvaries and lestes were
indeed burned aut.

What accounts lor Apapka’s feminized
alligators? The culpril is esirogenic
pesticides, Guillette festified at an Oct. 2t
hearing before thé House Subcommittee
on Heaith and‘the Environment, Tower
Chemical Co. foryears made the pesticide
dicofol — a molecule that he says looks
like DDT with an extra oxygen atom.
Procuction methads at the plant, situated
on the shore of Lake Apopka, werent
always ideal, Guillette says. Spills oc-
curred and much of the dicofol was laced
with up to 15 percent DOT or DDE. Tower's
defunct plant is now a toxic waste site,

while high concentrations of DDT have
been measured in Apopka gators.
Guillette cautions that this doesn't prove -
DOT is responsible for the cbserved
feminization. To test that link, his team
this summer painted gator-ezgs [rom
Lake Woodruff with conceatrattons of
DDE and dicofol to praduce tissue con-
tamination typical of hatchlings from
Lake Apopka. .

Though not all their tests have been
completec yet, Guillette told ScCIENCE
News that “we're finding hormone levels
in thess hatchlings that are aimost identi-
cal to those in Apopka hatchlings.” He
adds, “That's about the closest thing to
proof science is ever likely to give.”

In the meantime, Apopka's gators con-
tinue to suffer Since a catastrophic

25
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dicofol spill in 1980, there has been a 90-

* percent reduction in the number of iuve-
nile alligators at the lake. And ina popuia-
tion of animals that can live to be 60 years
old, that's not healthy, he says.

nother reluctant toxicologist,
Brent Patmer of Ohio University in
Athens, has begun studying a sub-
stance in the blood of egg-laying verte-
hrates that he suspects will one day prove
a sensitive biemarker of exposure 10
estrogenic pollutants, at least il males,
1t's viteliogenin, the egg-yolk protein.
When stimulated by estrogen, the liver
produces this protein, then dumps itinto
the blood. From there it circuiates to the
ovaries, where it is deposited in an egg.
Though males can produce vitellogenin,
usuatly only females possess sufficient
' estrogen to do so. - .
That's goed, Guillette paints out, be-
cause “if you'have enough estrogen in &
male to turn on vitellogenin, then you
probably have enough to shut off the
normal functioning of the testes.”
Working with the red-eared slider,
America’s most common turtle, Palmer
has demonstrated that DDT can turn on
vitellogenin production in males. But
DDT doesn't elicit the same broad suite el
changes that estrogen does, For instance,
it fails to trigger the liver's production of
two other proteins and it turns on the
- production of some other substances that
estrogen doesm't. “So even though DDTis
mimicking estrogen in some ways.” Pal-
mer points out, "it's not exactlythe same.”
“Certainly, if we can find vitellogenin in

males in the wild,
that's a sign lhey've
been exposed o an
environmenta) estro-
gen he says. How-
ever, Palmer is not
yet sure whether the
converse also holds:
that the lack of vi-
tellogenin proves no
estrogen was en-
countered. He says
his new data “make
me wonder if there
might not still be an
environmental estro-
gen present, just one
that's having some
other effect.” [ndeed,
he says, interpreting
the lack of vitello-
genin “could prove a
very sticky problem.”

G ek e

Pallid sturgeon, an endangered fish native to the -
Missouri and Mississippi Rivers. Though most U.S.
sturgeons aren't faring well, "thera hasn't bean any
record.of repraduction in the paiiid sturgeon for 10
years,” notes Richard Ruslle of the U.S. Fish and Wildlife

_Sarvice in Pieme, 5.0 Indeed, he says, any pailid
stungeon seen these days are vsuglty 30 to 40 years oid.

Altering the river — chisfly, darmming and

straightening its path— has reduced the fish's habital.

_ But the high concentrations of PCBs and DDT that have

been found in some palfid sturgeon have Jad Rusife to
suspact that environmental estrogens might aisa ba

John Sumpter has

had to cope with.
The rainbow trout
and carp that he and
his colleagues have
studied throughout
the waterways of :
Engiand and Wales '
have displayed plenty of vitellogenin —
even the males. ;

Sumpter and Charles R. Tyler, biclo-
gists at Brunel University in Uxbridge,
England, collahorated with scientists
from Britain's Ministry of Agriculture.

| t's not a problem

It electromagnetic ftields (EMFs) can
affect the amount of estrogen in ani-
mals —and their susceptibility to breast
+ | cancer (8N: 7/3/93, p.10) — might they
also alter the fetal development of a
male? Two studies investigating the
topic suggest the answer may bhe a
qualified yes. -

Robert F McGivern of Harbor-UCLA
Medical Center in Torrance, Calif., and
-} his co-workers exposed pregnant rats (o
_ | low-ievel, pulsed magnetic flelds twice
daily for six days during the period
when the fetal brain is undergoing sex-
ual differentiation. [n the January 1990
| TeraTOLOGY, the team reported finding
thatthese low-frequency (15 heriz) pre-
natal exposures demasculinized the
scent-rnarking behavior of -mature
males, . ’ .

The study was notable (or another
reason, asserts McGivern, now at San
| Diego State University. Prenatal expo-
| surds led to “really huge” testes and
prostate glands in the aduit animal. The
researchers have no explanation for the
unei1:pected effect. o

EMFs — another environmental feminizer?

Int 1972, researchers at the University
of Manitoba in Winnipeg conducted a
similar experiment. "We exposed male
rats chronically o magnetic fields —
either pre- or postnatally”.notes study
leader Klaus-Peter Ossenkopp, now at
the University of Western Ontario in
London. His team found that “if the rats
were prenatally exposed, they devel-
oped heavier testiclés, 1f you exposed
them as adults, testicle size actually
decreased” . :

“The reproductive systern of the rat is
built like a Sherman tank,” McGivern
says. As a result, he maintains, “any
disruption in the rat becomes interest-
ing because the human is usually much
more susceptible to the same things.

And because EMFs appear capable of
aitering susceptibility to estrogen-me-
diated tumors in [emale laboratory ani-
mals, Ossenkopp asserts, these findings
may represent EMFs' male reproductive
corollary. ; .

Neither group has followed up on the
work nor knows of athers investigating
‘the reproductive effects of EMFs. _ -

|

jeopardizing its mproductive health. Indeed, he notes, .
for 15 years researchers have raportad. that sturgeon

gonads “aren't distinctly male or famale anymore.”

Currently, Ruella is awaiting el resuits on viteliogenin

In tha gonadal tissues saved {rom sturgeon that were
confiscated from anglers who catght the fish ilegalty.

Fistieries, and Fond to measure vi-
tellogenin concentrations in lish that
were caged and suspended for three
weeks in the river outfalls of 30 dilferent
sewage treatment plants. )

In the January CHEMISTRY AND ECOLOCY.
these researchers describe finding
.widely varied production of vitellogenin
by the fish. However, “in all cases,” they
say, “exposure of trout to effluent resulted
in a very pronounced increase (500- to
100,000-iold, depending onthe site} inthe
[blood] plasma vitellogenin concentra-
vion.” In some cases, maje trout exhibited
viteliogenin concentrations in their
hloodstreams typical of mature females
during egg production. Carp showed sim--
ilar, though lar smalier, increases.

Attempts to isolate the agent respon-
sible for these increases proved fraitless.
However, at least ofie of the researchers
strongly suspected that ethynylestradiol
(EE) — the main estrogenic compound in
birth-control pills —was responsible for
ruch of the vitellogenir. effect they ob-
served. He reasoned that women on the
pill excreted the EEin theirurine and that
some share of this chemical may have
passed through the _water-treatment
plants. L . oo

To test the theory, the researchers
-incubated fish in aquariums containing
dilute concentrations of either estradiol —

. the animai kingdom’s primary estrogen =

or EE. Concentrations of EE as low as 0.1
nanogram per liter of water aused a
gignificant spike in the animal#’ produc-
tion of vitellogenin — proving EE “very -

. SCIENCE NEWS, VOL.145 .
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much more potent” than estradial. Sump-
ter's leam says. Indeed, they conclude, EE
represents one of “the most potent of
biologically active molecules.”

Il present in potable waters, however,
EE must occur in concentrations below
the limits of detection, the British team
found. In fact, Sumpter notes, it was only
after their research was completed that
his team learned of another possible
‘candidate: nonylphenols (§N: 7/3/93,
0.12). _

These are breakdown products of ai-
kylphenol potyethoxylates (APEs). a
class oi surfactants first marketed in the
1940s. Today, APEs are used in detergents
(including many US. dishwashing lig-
uids), pesticides. herbicides, toiletries,
and products that need to wet surfaces.
Though the parent APEs are not estro-
genic, Sumplér describes the nonyl-
phenol? as “directly estrogenic” —which
means that they can bind to and activate
the hody's estrogen receptor.

Though nonylphensls occur in concen-
trations of more than 1 miltigram per liter
of water in poor-quality English rivers —
. especially downstream of textiie mills —
concentrations ol 1 to 50 micrograms per
liter (tg/1) are more typical of waters in
England and Europe, Sumpter says. US.
concentrations, by contrast, tend to fall
below 1 ug/l. :

“Because of their ubiquitous presence
in the aquatic environment and the ‘high'
concentrations,” Sumpter told SCIENCE
MEws, “we consider them a good candi-
date to account [or the estrogenic eflects
{found in the study with trout and carpl”
Though only perhaps 1/10000 as potent
as EE, nonylphenols “are pretty resistant
to degradation and (they] bioaccumulate,
which willincreasethe likelihood of them
producing phystological eflects,” he ar-
gues. ) i

But nonmylphenols are not the cnly
products formed by the breakdown of
APEs, And because many of thase others
are not monitored, Sumpter says, “the
total concentration of all the closely
related degradation products remains
unknown.” :

[ . !

. nvironmental estrogens are also
suspected of playing a role in repro-
dubiye problems plaguing the Flor-

ida panthe}, a species whose surviving
members tdtal only 30 to 50 animais.
Between 985 and 1990, 67 percent of
‘male Florida panthers were born with
one ar more undescended testes, a condi-
tion known as cryptorchidism. Just 10
years earlier, only 14 percent ot males -
were cryptorchid, observes Charles Face-
mire, an ecological geneticist with the
US. Fish and Wildlife Service in Atlanta.
In addition. he notes, at least one non:
cryplorchid male is sterile, 'and even
some of the apparently normal males
produce abnormal or deformed; sperm.
- initially, these problems were assumed
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totrace Lo a loss of genetic diversity in the
heavily inbred species (SN: 9/25/93,
p-200), Facemire says. But a few months
ago, he and Mike Dunbar, a veterinarian
with the Florida Game and Fresh Water
Fish Commission in Gainesville, decided
to investigate whether. estrogenic con-

taminants might also be contributing to -

these reproductive problems.

Their initial blood sampling program
turned up males with unusual steroid
hormone ratios. For instance, one male
had nearly twice as much estrogen as
testosterone. (This animal should have
had two to three times as much tes-
tosterone as estrogen.) At least two other
males had similarly skewed ratios; both
of them-were also cryptorchid. Equally
perpiexing. at least one female had more
testosterone’than estrogen.

“We don't know encugh about the spe-
cies to know if these hormone levels
might be normal under certain circum-
stances. But we don't think they are
Facemire says. Though genetic problems
cannot be ruied out, he acknowledges, “[
suspect we're going to find that the
probiems are due more to estrogenic
chemicals in the environment.”

Working under that assumption. Face-
mire’s office has just issued a prohibition
on the use of estrogenic chemicals —
principalty pesticides — in the 100 or so
federally managed wildlile refuges in the
southeastern United States. At the,same
time. Facemire's office has initiated four
other investigations into possible effects
ol epvironmental hormones on wildlife—
including one involving the prothonotary
warbler in Alabama and another involv-
ing sea tirtles in Georgla.

Nor are these the only animal studies
linking reprodugtive changes with expo-
sures to hormone-mimicking contami-

“nants. Laboratory studies on fish at the
University of Guelph in Cntario, for in-
stance, have shown that white .suckers
exposed to papermill effluent—often rich
in dioxins and related compounds —took

_longer to mature, devetoped smaller go-

nads, experienced reduced lertil'_ily and -
had lower than normal concentrations of .

steroid hormones in their blood. More-
over, Glan Van Der Kraak and his co-
workers reported at an international
meeting on the topic in September 1990,
male fish exposed fo.papermill wastes
developed reduced secondary sex char-
acteristics. .

Qther researchers have begun linking
reproductive problems in saimon to rela-
tively high concentrations of hormone-
like contaminants. And at a conference
sponsored by the US. and Canadian
governments thrée years ago, PCBs in

such fish were linked.to dramatic de-

clines in the reproduction of minks and
otters around the Great Lakes.

Finally, University of Wisconsin scien- .

tists demonstrated two years ago that low
prenatal. exposures o dioxin feminized
the behavior of male rats during
. , - . L
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adulthood =~ and sharply reduced their
production of sperm. Indeed, the re- -
searchers concluded, the developing
male reproductive systeut appears to be
more sensitive toithe eifects of this hor-
mone-iike toxicant that any other organ |
or organ-system studied (SN: 5730792,

p-359).
1w B

to the basics in this field.” Pal-

mer says, even simple ques.
tions about the reproductive effects of
environmental hormones for most spe-
cies must go unanswered, But he sus-
pects that biologists are going 1o have o
move fast in finding those answers if.
some contaminated populations are_to
survive. ) . )

Toxic-pollutant concentrations in the

environment have dropped to where they
can seidon kiil most adult animals out-
right, he says. However, in some species,
he fears, “We may isave gotten to a point
where the aduits ook healthy but are so
reproductively impaired that that popu-
lation may already be extinct —and we're
just waiting for the iast remaining adults-
to die [of old age]” ' 0.

ecause we're only just getting
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