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& NRDC 
NATURAL RESOURCES DEFENSE COUNCIL 

June 14,2004 

VIA FACSIMILE (916-341-5620) .4 ND U.S. M.4IL 

~ n h u r  C. B a a e n ,  Chair and Bowd Members 
State Water Resources Conrrol Board 
1001 1 Srreel 
Sacmmenro, CA 95814 

He; Commenrs on "Norice of Publ~c Solicitariun u j  Wafer Quuliry Dora unJ 
If!forrnalion - 1001 Clvun Warcr Acr Src.rion 303(dj Llsl" 

Dear Chainnan Bagger1 and Board Members: 

On bellalfof the Natural Resources Defense Council, we are submitting rhese 
colnlnents on rhe '.Norice of Public Soliciration of Warer Qualiry D a r ~  and htbrmalion - 
2004 Clcan Water ACr Seclion 303(d) Lisr" (Solicitation Norice). We also are including 
;~ddirional infinmarion and rmewing our requcsr rhar rhe San Franc~sco Bay be lisred for a 
number of chemicals generally referred ro as PBDEs. 

1. Listing Suliriration and Bunrd's 2004 Listing Process 

In summary, we have s ~ g n i f i c i t  concerns with regard ro the legaliry of rhe 
S(ilicitarion Notice, specifically with rcspecr to its lack of ctunpliance wirh Clean Water 
Act Section 303(d) and i ts implementing reyularions. The failure of the Solicitstion 
Notice to comply with hesc  legal mandates makes ir inhercnrly flawed wirh respect to 
gathering infom~ation rhar could be relevanr ro decisions on rhc quality of rhe state's 
waters. AS rhe agency charged with prorecring the heal* of the waters of rhe state and 
cleaning up waxers rhar fall through rhr cracks, the SWRCB should be panicularly carehl 
to comply with 311 srarutory and rcgularory mandates ro casr a wide net ro gather and use 
311 existing and readily available information. 

Legal Mandates 

.As the Solicitarion Notice acknowledges. rht SWR(.'B is required by Clean Warer 
Acr Srction 303[d) and 40 C.F.R. 4 130.7 10 develop a \is1 of waxer quality Iimlrcd 
sebmrnrs. Specifically. Secrion 303(d)(I) states that .'[e]ach Srate %hall identify those 
waters wlrhin its houridaries for which the effluent limirations required by section 
13 1 I (b)(l)(A) and sccrlon 131 I (b)(l )[B) of this title are nor stringent enough lo 
implclncnr any water quality standard applicable to such wicters." (33 U.S.C. 

www.nrdr.org 7374 Sacofla Srreer 
Sanra Monsa. CA 9401  
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5 1313(d)( l)(A).) Prunsolinol made c l e x  that Section 303(d)(l)(A) -'appl[ies] to all 
waters in rhe state, nor only ro rhc subset covered by cmain kinds of eftlucnr controls," 
intt7prering "nor smngent enough" in Section 303(d)(l)(A) LO mean "not adequate for" 
'-inapplicable to."' 

The regulations at 40 C.F.R. tj l30.7(b)(S) add that: 

Each State shall asqenlble and evaluare all cxis~ina and redilv ab31lahlr barer 
uualirv-related dola dnd ~nfnnnatiqn lo dcvelop the l~zr required hy $$I 30.7(b)(l) 
&d 130.7(b)(?). ~i a minimum '.all existing and readily available warer quality- 
related data and information" includes bur is nor lim~tzd to all of the existing and 
readily available data and information about rhe following carcgories of warms: 

(i) Waters idenrifia by the Srrrte in irs most recent seclion 305(b) repon as 
"partially meeting" or "not meering" desibmared uses or as "rhreat~ned"; 

(ii) Waters for whrch dilution calculations or prcdicrivs models indicate 
nonartainmmt of applicable water qualiry standards; 

(iii) Waters for which wateraualirv oroblems have been rcponed bv locaL 
$rare, or federal d~~encies; manhers of rhc aublic: or academic i n s t i r u a .  
These organizations and groups should be actively soliclred for research 
they may be conducting or reporting. For example, university researchers, 
rhe United States Dc'panrnent of Ab7iculn~rc. the National Oceanic and 
Atmosplwic Adminisrrarion, the Un~rsd States Geological Survey, and rhc 
United Stales Fish and Wildlife Service are good sources of field data; and 

(iv) Waters identified by the State as impaired or threatened in a nonpc~inf 
clsscshmenr subrn~tted to EPA under section 3 19 of the CWA or in w y  
updares of rhe assessmenr. 

(Emphasis added.) In add~rion, 40 C.F.R. 8 130.7(b)(6) requires California to provide 
documentation to rhe EPA Region IX to suppon rhe Srare's detennination ro litt or not to 
list its warsrs. T h ~ s  documcnrarion must include a "rationale for any decision to not use 
any exlstlng and readily available data and information for my one of the categories of  
waters as described in 3130,7(b)(S)." (40 C.F.R. 4 130.7(b)(6)(iii).) In o rha  words, $&! 

srate must ex~la ln  whv ir did not seek our and assemble ex~srine and readilv availahle 
informarion. 

-~ -~ 

' Prun>ulrrzn r Nazrrr. N u  00-16026. at 7929 (9"'Cir.. May 31.2001)  

' I d .  nl 7928: sue al\n D~ox~o/O,~~unoct~lor~ne Ccnrr,. v Clnrh, 57 F.34 1517. 1328 (9'"~ 1995) ("r~nc~. 
he~1 pracllcal rrcllnology etlluent lim~rations do nor apply ro toxic polhtranu. rhost l~nilrarionr arc. as 4 

matics uf law. 'rlor rnngcm enougl~' to meel waicr quality slandwdb") 
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Inconsisr~~cies Berwecn Soliciration Norice and Lc'eal Mandates 

In a number of places, rhe Solicitariori Noricr sers liirllrarions on thc solicitation 
process such thar the Notice' violates the basic requirement to "assemble and evaluate all 
existing and readily avuilablc information" to develop the required list of "water quality- 
limited sepc'nrs." (40 C.F.R. $3  130.7 @)(l), (b)(2) and (h)(5).) These include, bur are 
not limirzd to, rhe following: 

The Suliclration Notice asks for informarion ro '-asscss the State's water hodies 
for possible inclusion on or removal tiom rhe exisring secrion 303(d) list," and 
rhen defines rhe list as including only those waren cxhibiring "ddeterious impact3 
frum a pollutant or polluranrs." However. norhing un Clean Water Act Section 
303(d)(l)(A), which defines h e  scope of the list, or in the regulations limits the 
application ot'rhc listing requirement to only warcrs irr wh~ch water qualiry 
srandards are nor met bccausr of the presmcc of a "pollutant." The list must 
lncludr waters in which water qualiry standards are not achieved despite the 
applicai~on of effluent limitar~ons, regardless of whcrher a pollutant is causing this 
failure ro achieve warm quality standards. Limiration of thr Solicirarion Notice in 
rhis way illegally limtrs the srnounr of rnformarion being solicited below the "all 
existing and readily available" threshold. 

The Solicirarion &orice slates thar "[r]equiremenrs tor dara and information from 
the L~sting Policy - including those for quality conrrol and assurance, temporal 
and spatial characreristics, and rninlmum sample sues  - will be followed when 
reviewing dara and infomarion." EP.4 Region IX's February 18,2004 letter from 
Alexis Srrauss to An Baggert on the drafi Lisring Gdidance makes clear that 
rhough "'high qualiry' data should be accorded rhe greatest weight . . . all dara and 
intbrmation must be consrdered (see EPA, 1997a and EPA, 2003)" for listing 
decisions. (See also U.S. EPA, Guidancejur 2004 Assessmenr, Lixrmg and 
Reporting Requirernenrs Pursuunr lo Secrianr 303(d) und 305(b) of rhe Cleun 
W a ~ r r  Arr (July 21. 2003) p. 25 (stating in response ro the question "How should a 
Srare address dara and information quanrirf?" that "All existing and readily 
avail3ble dare and information must be considered during rhe assessment 
proctss") [hereafter "July 2003 Cuidlmce"].) 

The Nuticv slates that "[all1 available data and assessmenr information generated 
since May 15. 2001 will be considered." This anificially shun rime constraint 
clirn~nates many potenrially valuable pieces of information and again conflicts 
with the "sll exisring and readily available" srandard. As EPA reirerated in J u l y  
1003 Guidance '.[d]ata should not be excluded f r c ~ ~ l  conriderarion solely on the 
basis of age. . . . A Stare should consider a11 dam and information." (July 2003 
Guidance p. 15. )  T h a e  are many situation; in which information tiom before the 
lasr listing cyclz would be submirred, includin~ but nor limlred 10: older dara that 
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recently becamr relcvant due to new scientiiic understandrngs about the 
relationships between the constiments at issue and inlpairmenr of beneficial uses, 
and older informatron that is meaningful and important in combination wrth mure 
recent data. 

In paragraphs 6 through 9, the lrjotice stares that "[a]ll" data and information 
submtrred should be accompanied by numerous additional pleces of infomation 
and add~tional evaluations. Some of these additional requirements are simply 
urrnecessary to the SWRCB's decision on whether a water body is impaired ilr 
threatened, and some represmr tasks that even rhe regional water boards and 
SWllCB L3nnOI currently perform. More importantly, virtually none. if any, of 
the addidonal information and evaluations called for in the Solicrration hotice is 
requtred under rhr broad "all existing and readily available" standard. Again, rhe 
2nd result is to sevmly  discourage organizations and people from submirring 
what could be useful informsrion, an extremely sh01.r-sighted decision given thc 
paucrrp of SWRCB-collecred and -organized dara.' The SWRCB should inslead 
indic;lte that such accompanying information and cvaluarions would be .'welcome 
and useful," rarher than e e  such addi~ional information or evaluarions or 
creare the perception thar such information and evaldarions are required. 

Finlilly, the Solicitation Norice stares that the "final lisr will be based on data and 
information available to SWRCB" no later rhan June 14, 2001. (Emphasis added.) This 
language, which focuses updating rhe 303(d) lisr only on infonnilrion madr uvuilable to 
the SWRCB, makes it sound as if all that will be reviewed is the irifbrmation handed to 
[he SWKCB as pan of the solicitanon process. This, however, ltmits the data and 
infonnation in a way rhat violates federal rquircments and ignores the stare's 
responsibility under federal regularions to seek out and use the myriad sources of 
information on waler quality rhat arc "exisring and rcadily available." As set fonh in 
those regulations, the State musr base the 303(d) list on all existing and readily available 
data and tnfomation r h a ~  i t  hus usscmbled. (40 C.F.R. $ 130.7@)(5) -'each shall 
assemblr . . . all existing and readily available . . . data and information" (emphasis 
added).) As such, the Stars is under a mandalory duty to cullecr, assemble and use all 

' F;PA Regron 1); cornnrelrrsd on a srmrlx approach in rhc irate', drufr Lisrrng Poltcy. Lindrng rlrat "[~]hc 
pollcy'b mmin~urn sample SIZE and high quallry dau  provisror~s and supponrng ratiorra1s do not provide a 
.food causc' rJrronalc lor shcludrng d31a and rnfon~ralion from conirdrrallon (see 40 CFR 130.7(b)). Thu.r. 
rcgulalory proviqloni crratr h rcbuililbls pre>umprion lhar a l l  rsadlly a u ~ l a b l c  d a b  ana i~lfonna~ron rvall tu 
u r d  in the asrcssmenr prucrsi. A great deal of U S C ~ U I  dara from STORET, acadcrnic and ascncy repon<. 
and volunrcur munriorlng 21oups would appsar to be excludcd lium ;oztsidera~ron undrr lhe proposed rulc, 
an oiltcoms which appears incon,rsrcnr with rhe fedcral r~qulremenrs." ( L c I ~ E ~  from Ale116 Suausr lo An 
Eiaggerr. February I R ,  2u04.) kPA aljo notcil rn tllrs lerrer thai "rhc pr~opoled policy appcsrs to a li~ghcr 
burdcn of pruol'ihun ~yp~cally used in Calrfon~ia'c admmr~rrbtive proccedmngs " ICirarlorrs.) Tlie oncrous 
re,puni~brlrries for submiumy tnfonm~ion ihar rhu Solicirbrion Norrce plucci on rhs public, many of whlcll 
the SWKCB doe:. nor plarc on svcn rrseli, 3rmilarly appear to be morc s~nnge~r~ that thr prinrrplej 
aovcrnrng the admrrrrbrltty of evrdence and opponuntrrrs ior publtc parllctparlon rypcally uGd ut  
Caltfomra udrnrniaral~ve procerd~n~s.  
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rrddily available data and intbrmation. (Srr Forest Guurdruns v. Babb~rr (10th Cir. 1999) 
174 F.3d 1 178. 1187 ("'shall means shall," which imposes ..a mandarory duty upon the 
subject of the command").) 

It is insufficirnt, rhereforr, for rhc State to base the final 303(d) lisr merely on dara 
and information rhat it has been kinded. Rather, rhc Stare must complete its mandate and 
acrivrly gcrrher and c.ollecr all exisring and readily availuble intom~stion from all potential 
sources, inany of whlch are readily obvious ro members ofthc public (who do not have 
the resources to do the state's job for them) and should be s~mllarly obvious to the 
SWRCB. These include but are nor limited to USGS data, I3PR data, Monterey Bay 
Sanctuary data, DHS's Source Water Assessment database. and numerous other data 
sources, some of which arc included in rhe stare's draft Listing Policy. In its February 
1s"' lcrrcr on the Policy. EPA Rtgion IX specifically called on the state to "include all 
EPA monitoring dara (not just EMAP) as well as otl~er agencies rhar operare hi& quality 
sampling prob~ams (c.g.. U.S. Fish and Wildlife Service, US Drpanmenr of Ab~'cukUre. 
US Army Corps of Engineers, and National Ocear~ic and Atmospheric Administration)." 

'The apparcnt self-restriction on SWRCB data collecrion asselnbly activities is 
particularly problematic in lighr of the SWRCB's refusal to suppon the tirnding and 
implementation of'a meaningful ambimt monitoring probprn, or to effectively integrate 
the m*ad databases that exisr and that contain usetirl information. We would appreciate 
additional derails i?om 111e SWRCB on its and the regional boards: activities to collect, 
assemble on rhc~r own initiative, and use ro devrlop thc 303(d) lisr '-all existing and 
readily available info~mation," over and above that provided as a result of the Solicitation 
Notice (40 C.F.R. 9 130.7 (b)(5).) 

It is our understanding rhar the SWRCB is curling 5 1.4 million in contract funds 
from the Surface Water Ambient Moniroring Program (SWAMP), which already is 
seriously unde~-funded. This is nor the first time that this i~nponant progam has been in 
jeupardy of near-collapse. The SWRCB must place moniroriny information at a much 
htghcr prior~ty if it is to adequately protect rhe health of the warm on which we all 
dtpend. Anificial and Illegal constraints on the amount of ~n fona t lon  sought as pan of 
the 2001 solicitation process, and continued assdults an SWAMP, appear 10 indicate th'dt 
rhe SWRCB places a low value on ob ta~n~ng  the monitoring dara irs needs to do irs job. 
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11. San Francisco Bay and Tributaries 

NRDC requests that the SWRCB list the following ch~tnicals under Secuorl 
303(d): 

Chemical Name: CAS Number: 

**Synonym$: Polybrominared Biphenyl Ether(s) = I'c~lybrolninared Biphenyl Oxide(r) = 

Polybrominated Diphenyl Ether(s) = Polybrominared Diphenyl Oxide(s) 

The listing rhcse compounds (collccrively referred ti) as PBDEs) is justified duc to 
an ungoing exponential increase of rhese suhsranczs in rhc warm environment sS 
cvidcnced by continuing increases in levels in bird eggs, fish, and seals. Over rhe pas1 
year, urhile the PBDEs have remained on the RMP analge lisr, evidence has accumulated 
that conc~mtrstions are ~ncreasing in the Estuary: in water, in bird eggs, in fish, and in 
seals. Humans and wildlife In the Bay Area have some of the highest reponed 
concenrrations of these substances in the world. 

In 2002, the RMP collected its 1" year of PBDE data in San Francisco Estuary 
water. sediments, and bivalve samples. Time series data for [here rhres media are nor yet 
available so ir is not yet pozsible 10 dererm~ne ~cmporal trends. The 1002 individual 
congencr and total PBDE concmtrations and dirrribut~ons in San Francisco ES~LIJI)' 
warer, sediments, and bivalves are presented in the RMP's 2002 ~ n n u a l  Monitoring 
Results repon. 

Repons of PBDEs in environmmtal samples date back to [he early IYXO's'in 
Sweden Contarn~narion by thcse chemicals has been reponed in scdimmr, sewage 
sludge, pike, eel, sea trout, and human brew1 milk from locations throughour the world. 
Morr researchers helievc rhar a major exposure pathway of humans ro these chemicals 1s 
through fish cnnsumprion. 
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~ l though  the dara on PBDE levels in the Unired Stares are lcss complete, rhe 
evidence shows that these chemicals are found in the enviroi~menr and in human tissues at 
levcls considerably higher than those reponed in  other counrries. The Hazardous 
Materials Laboratory oj'rhe California Department of Toxic Subsrances Conuol has been 
tracking PBDE levels in harbor seal blubber froin the Ssn F~.ancisco Bay, and breast and 
abdominal fat samples from women living in the San Francisco Bay Area.' 

Thiny-four seal blubber samples wcre collected between 1989 and 1998 fiom 
eleven srrirndcd, dead harbor seals found along the San Francisco Bay shoreline. Overall. 
levcls of roral PBDEs increased by nearly 100-fold during [hc two decades srudied, 
implying a doubling of concentration e v q  1.6: years. Levels of total PBDEs in seals 
averaged 1730 n g g  far with a range from 88 nglg fat to 8325 nglg far. These levels are 
ainong the highest reponed anywhere in rhe world. 

T h e  hurnan far lcvcls wcrc siyiticnntly highar than any levels previously repoired 
anphcrc  irl the world. The average level in San Francisco Bay area women was 86 nglg 
far. This level is ren times higher than the average level rcpc~ned jri G m a n y  and Canada, 
three rimes hrgher than levels rtponed in Sweden, and twenty-five rimes higher than 
levtls report4 in human tissue in Spain. Levels of PBDEs 1cnde.d ro be higher in younga 
(premenopausal) women, implying rhar rhe exposures are likely robe a fairly recent 
phenomenon. 

To funher ~nvestigate rhe extent of contamination of the Bay area with PBDEs, 
this same g r ~ ~ u p  of researchers analyzed the eggs of four species of fish-earing shorebirds 
tbr levels of PBDEs. Shorebirds are an important ecosysrenl indicator due ro their 
lncmion at a h~gh  trtrophic level on rhc marine food chain, and the fact that they tend to 
breed in the same location every year. 53 individual eggs ot'four species (Least T m .  
Clapper Rail. Forsters Tern, and Casplan Tern) and multiple ncsting sites were tcsred. 
The results were mmparcd with cggs gathered tiom these species in Washinmon srale. 
The roral PBDE levels measured in the California egg samples averaged 6.2 ppm (far 
based), with a range of 0.30 to 62 ppm. Flve I'BDE congeners (PBDE 47, PBDE 99, 
PBDE 100, PBDE 153, and PBDE 154). were fourid in all egl: samples from SF Bay and 
Washington state. When compared, rhe average level in cggs tiom San Francisco Bay, 
birds was over 1000 ng/g fat higher than the average level ~neasured in eg$s from 
Washington state birds. As shown in Figure 1 below, rhc PBDE levels in bird eggs, seals. 
and humans all showcd a similar congener parrem. 
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Data cullcired by r l i ~  San Francisco E ~ t u n r y  Lnsrirute (SFEI) in 2001 on PBDE 
levels in bird eggs (double-crested cormorants and Samuels song sparrows), showed rhar 
these chmicals were present in all sornples analped ar levels ranging from 0-245 uglkt: 
depending on the congener, location, and species. 
(huo.liww-ifi.l SFEI also coljecred data on bivalves 
in die San Francisco Bay, detecting levels that averaged about 40 ppb in rhess animals. 
(hrm : 1 ~ ~ u  5fi.i o~l~~nnni?l10?iCSV.:.:.:211F~I FSIPBDE%?IITJW~JF L.V) In addirion, SFEl collected 
sediment saniples tiom rhe San Francisco Bay in 2002, detecr~ng BDE 99 in most of the 
3amples trsred, and reporting numerous dnecrions of other congeners as well. 
LIIIII,II\YWW .11;, ~ I T . : ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ C ~ V ~ I : ~ ~ O ~ ~ ~ . E S I P B ~ E ~ , ~ I I ~ F I E N T  civ) AS expected, detecrions o f  
dissolved PBDEs in the warer column were at far lower levels than the levels reported in 
sediment. (18r1n ily-r. <tct ~ I ~ V ~ ~ ~ ~ ~ ~ ? O O ~ ! C ~ : V ~ I : ~ ~ ~ I F I L E S I I ~ R ~ F " ~ ~ ? O D ~ S S O L V E U  2s) 

These data allow us ro estimate the bioconcentration of the PBDEs in the San 
Frmcisco Bay. Table 1 below shows thar rhese chemicals may concrntrare by as much as 
I2 orden of mabwitude from the water column to the blubber of seals. 

Table 1: Bioroncentratiun of PBDEs in the San Francisco Bay Ecosystem 

Trophic Level Aver;rge PBDFs (20021 Sourcn 
Water column 0.000103 ug/L (ppb) 
Sediment I I .8 ugkg (ppb) 
Biv3lves 40.1 u d k ~  (ppb) 
Halibut 2,000 ppb EWG 
Bird Eggs 6200 pwg t8r (ppb) She et 31. 

Seals 1.730.000 pg/g fat (ppb) She er al. 
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Figure 2 

PBDEs in San Francisco Bay Ecosystem 
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The polybronlinarcd diphenyl ethers (PBDEs) are brominated organic compounds 
with chemical structures similar to dioxins and PCBs. Glob.11 producrion of these 
chemicals i h  approximately 40.0W Ions per year for use as lire retardants in plastics and 
texrilrs. These chemicals are of major toxicological c o n c m  due ro rhcir environmtnral,. 
persinrmcc and hioaccumulation. and due ro available data on their toxicity. 
Envlronmenrlrl and human exposure studies worldwide are idenlitling dramatic increases 
in I'BDE lcvels in sedimenrs, biota, and mammalian rissues. The increases are generally 
Iogarirhmrc, indicating potential for significant health and envjronmmtal impajrment in 
the relatively near future if rhe pollution from these chnic;lls is nor addressed very soon. 
We are convinced rhat these chemicals will pose 3 threat 10 water on a par with the PCBs. 
Accordingly we ask the SWRCB to move rapidly ro lisr rhe;e chemicals under Seaion 
303(d) and immediarrly begin enhanced monitoring programs, idmtificxion of 
discharges. and pollution reduction acrivities. Walling and watching will simply allow the 
healrh and envirunmenral rlirrat to grow. 

PBDEs in current widespread use have somewhat dityerenr environmental 
persistence and toxicity protiles. Decd-BDE accounts for rhe largest prrccnrage of rhe 
market. However, the lowcr brorninared congeners (hexa-BDE and below) arc more 
rrlrdily absorbed by animals and their half-lives in l~ving organisms are comparable ro 
rhar of 2,3,7,8-TCDD (droxin). In some test sysrems, rctra-and penra-BDE had higher 
hioaccumulation potential than the PCBs. Strategies aimed only at rhc- penra-BDES may 
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not solve rhe problem, because there is evidence that in rhe presence of sunlighr, the 
higher brominated fonns may degade ro the morc readily absorbed, persistent and 
b~oaccumularive lower-brominated tonns. 

Figure 3: C ~ n ) ~ a r a t i v e  Srrurtures of PBDEs, PCBs, and Dioxins 

Dioxin-Like and PCB-Like Activity 

The PBDEs arc structurally very similar ro rhe PCBs ond die dioxins. Thc 
roxicoloyic;ll evidence to dare indicates char rhese chemicals also share many common 
rralm. The terra- to hexa-BDEs are srrong inducers of liver s n z p e s  in the rodent. In 
pmiculsr, these 'hemicals induce the cytochrome p-450 (CYP)  enzynr system in rhc 
liver, including CY P1AI 3s assessed by rhc srnndard rest using rthoxyresorufin-o- 
deerhylasc (EROD). EROD acriviry is considered ;r hsllmal'k of diox~n-like wmpounds. 
and pmra-BDE is a marc powerful inducer of EROD acrlvrty dlan commercial PCB 
mixtures." 

PBDEs also intaicr with the utyl hydrocarbon (Ah) receptor, another hallmark of 
dioxin-like activity. In ;I srudy of 17 PBDE congeners. sewn aaed as Ah recepror 
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agonisrs and nine acred as clnrsgonisrs when co-rreared wirh 2.3.7,s-TCDD. The potencies 
of rhc PBDE agonists w a r :  similar to some PCBs. When PBDEs and PCBs were 
administered together, rhe effects were additive, suggesring ;r similar mechanism of 
action."' 

Immune Suppression 

Dioxins 4nd PCBs are known to cause in~munosuppression in laborarory animals. 
and probably In humans. In standardized tests of immune response, a mixture of PBDEs 
resulted in immune suppression in mice." In addition to reduction in Immune function, 
cellular changrs were observed in organs cntical to immune funcrion such as the spleen 
and thymus. The immunosuppressive effects of PBDEs havc been reponed to exceed the 
effects of PCBs In lahorarory animals. Suppressed production of IgG antibodies afler 
stimulauor~ with chemicals that would normally enhance IgG producbun indicate3 lhat 
rhese chcmlcals may have significant advcr3e effects on irnlnune function.' Negative 
findings reponrd tiom some in virro standardized immunoroxicity rests are probably due 
to the fact thar the immune ef'fecrs are indirect and require interanion with other systems 
such as rhe 411 receptor. Smple in virro systems fail ro reflect the real cffecrs of these 
chemicals in [he body. Thi3 hypothesis is supponed by rhe tailure of these same sysrems 
to detecr rhe known immunotoxic effects of rhe PCBs." 

PBUEs and Cancer 

Swedish hospital patients wirh non-Hodgk~n's lymphoma were rcponed in one 
srudy ro have higher concentril~ions of terra-BDE in their fat."' There are no other relevant 
cancer data from human epidemiologic studies. Murigeniciry studies have s h o w  
conflicting results, wirh several studies failing to show cell murations in in virro rest 
systems, whereas other srudies have shown evidence of an cpoxide intermediare [a 

.,,I I* 
~netabolite that would be expected to cause mutations) and of genotoxicity. 

There is 3 major gap in the cancer toxicology databilse fbr the PBDEs. Only h e  
decs-BDE form, which is poorly absorbed and rapidly eliminated, has been testrd for 
csrc~nogenicity In rhe rodenr. Nonetheless, in srudies perfomiul by rhe National 
T o x i c o l o ~  Program (NTP). deca-BDE produced srarisrically significant inc~eases in 
hepatocellular sdenomas and carcinomas in male mice, and marginal increases in thyroid 
f~llicular cell sdenomas and carcinomas in both male and &male mice. In rats, 
statistically significant dose-related increases in liver adenumas were s e a  in both males 
and femclles, and sign~ficantly increased numbers of pancreatic adcnomns wrre seen i n ~ h e  
malrs." 

Endocrinr Disruption 

The honnonal effects ofrhe PBDEr, are of gear roxicolog~cal concern. It is clear 
that the lower-bro~n~nated PBDEb disrupt thyroid honnonc. In rat% penta-BDE reduces 
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thyroid hormone levels and increases thyroid hypzrplasia evcn ar rhe lowesr doses rcsred - 
:! mgkglday."' In mice. one single dose of penta-BDE at only 0.8 mgkg  caused conrinued 
suppression of rhyroid hurrnone levels more than a week larc-r."' Wm animals were 
cxposed to borh PBDEs and PCBs, the effect on rhyoid honnone suppression was 
addirive."' 

The hormonal ett'eers of PBDEs are nor expected robe peculiar ro laborarory rats. 
In fact, men working in the producrion of deca-BDE were found ro have a highn than 
cxpected rare of hyporhyroidism. Four our of 35 exposed workm had clin~cally- 
significant hypothyroidism whmeas no cascs of rhyoid dysfunction were idenrified 
among 89 age and sex-rnatched workers who were nor exposed ro rhese chemicals."" 

Neuru-Behavioral and Devcluprnentsl Effects 

In ~tandnrd darulopmental toxicology studies. the PHDEq cause increased feral 
dedrh, abnormal formarion of  the skull, enlarged hem, afid ~ubcutanrous edema. The 
doses rhar caused feral tuxiciry were lowcr than the doses that affected the rnorhers."' ^' 

Ir should be noted, howcver, that the srandard developmrntal roxicology studies detect 
only obbious binh detecrs and roxiciry, and are unable to dcrecr more subtle alremrions in 
neurologic funcrion and behavior. 

Single low doses of pcnra-BDE (only 0.8 mgkg), adminisrcrrd ro micc during rhs 
vulnsrable ptrriod for brain dsvelopmenr jusr after binh, resulted in permanenr 
neurolugical dysfuncriorr. These mice were permanently more sluggish and had decreased 
sponrancous acriv~ty levels throughour rhrir lives, worsening with age, and permanent 
reductions in learning and rnern~ry.~"' These important findings have been confirmed in 
sevwal different srudies, and may be relared to alterations ill the cholinergic system or to 
suppression of rhyroid hormone during a crirical period o f  brain developrnenr. L Y , ,  l i l t , ,  .,I 

Thyroid suppression during development has been shown ru cause permanent subrlc 
impairmm~ of neurolog~cal hncrion." 

Summary 

The PBDEs are of serious toxicological concern on the basis ot'their 
environmenral properties, rhe~r chemical srructurc, and the rux~cological evidence to darc. : 
These chernicals arc environmenrally penisrcnr and are knuwn ro bioaccurnulatc. Ths 
chemical srrucrurs of PBDEs is similar ro the PCBs, dioxins. and other oryanohalogen 
compounds of smious conccm. Although rhc toxicolog~cal database 1s incomplete, rhae  
is evidecce thar these chemicals have dioxin-like and PCB-like propenizs. ~ncluding 
inrerferrnce wjth enzyme systems and with rhe aryl hydrocarbon rcC~Qt0l. The effscrs of 
grearrst concern to dare are antl-rhyord effects and adverse effects on neurological 
developmenr from early life exposures. 
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Thc levels of the PBDEs in biora in thc San Frsncisco Bay i s  a serious cause for 
c~incem. 'l'ht. facr that the conccntrarlons are among  he highchert rsponcd anywhere in the 
world, combined with the evidence rhat the concenrrarions are increasing logarithmically, 
means rhar it is imperative ro act qulckly. A Section 303(d)  listing will allow action to 
r ~ d u c s  exposures before the toxiciry becomes severe cnough to cause serious damage ro 
the enrlre ecosystem in the San Francisco Bay. 

Thank you for the opportunity ro provide ihese comments. Please do no1 hesitalr 
ro call if you have any questions. 

Sincerely, 

David S. Bccktnan 
Senior Acrorncy md Director, 
Coastal Water Quality Project 

CC: Celeste Cantu, Executive Director, SWRCB 
Craig Wilson, Chief Counsel, SWRCB 
Craig J. Wilson, Chief, Monir~uing and TMDL L~strng Unir, SWRCB 
Alexls Strauss, U.S. EPA. Region 1X 
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