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Mercury Concentrations in Fishes from Select Water Bodies in Trinity County, 
California, 2000-2002 

By Jason T. May, Roger L. Hothem, and Charles N. Alpers 

Abstract sory report that offered guidelines for human consumption of 
fish. The final version of the OEHHA fish-consuniption advi- 

Sites of historical gold and nlercury mining in the Trinity sory was approved by the State of California in July 2005 and is 

River watcl'shcd continue to release mercury to downstream wa- scheduled for publication in October 2005 (htti)://wbv~).oehhn. 

tcr bodics. To evaluate the extcnt of lncrcury (Hg) contamination e"'go"~s'd~o-cn1/rrinRiverF2;2.htnL') 

in the watershed, the U.S. Geological Survey collected siunplcs 
oS sccliment, watcr, invcrtebratcs, amphibians, and fishcs from 
select water bodies ancI mine sites in Trinity County. California. Introduction 
This report prescnts total mercury data for 368 fishcs collcctcd 
cluring 2000-2002, from 4 locations within Trinity Lake. from Considerable mining of placer (alluviali gold deposits, 
16 and pond within Trinity River using hydraulic methods that employed mercury to process 

watershed. The following spccics of fish were sampled (scien- ore, took place in Trinity County, California, during the latter 

tific name and number oS samples in parentheses): brook trout half of the 19th century and the first part of the 20th century 

(Salvclinus fontinalis. 13 j, brown bullhcad (Ameirtrns rlebu- (Clark, 1963: Alpers and others, 2005). In addition, niercury 

losus, 51, grccn sunfish (Lepolnis c~lar~ellris, 13), Iargcmouth was mined by underground methods in the Altoona Mining 

bass (Micropterr~s snlitioidt~s, 33), mi~rblcd sculpin (Cottrrs district (Swinney, 1950). 
klarnntl~ensis. 24), rainbow trout (Oncorlrynchlrs niykiss, 237), During 2000-2002, the U.S. Geological Survey (USGS) 
smallmouth bass (Micropterus dolnniie~i, 41), and white catfish conducted an investigation, in cooperation with other federal 
(Arneiur~is catr~s, 2). Total mercury in 74 black bass (largc- and state agencies, to assess melcury contamination associated 
mouth and sniallmouth bass; Micropterus spp.) samples ranged with historical mining in the Trinity River watershed. Agencies 
from 0.046 to 1.225 micrograms per gram (cquivalcnt to parts that provided funding and in-kind services for the investigation 

or ppnl) (ww), Mercury inclt~ded the U.S. Department of Agriculture-Forest Service 

in 26 of the 34 black bass (76 percent) of "legal catch sizc" (USDA-FS) Shasta-Trinity National Forest, the Bureau of Land 
, (? 305 nlillinlctcrs in 0,3 ppm (ww), U.S, Management (BLM). and the California State Water Resources 

Environmental Protcction Agency water-quality criterion for the Control Board (SWRCB). During 2000-2002. the USGS col- 

protection of human health Mercury concentrations cxcccdccl lected 368 fishes from 4 locations within Trinity Lake, from 

1.0 ppm (ww). the Food anci Drug Adtninistlxtion action Ic\jcl I6 stream sites, and from 3 pond sites within the Trinity River 

fc,r collln,crcial fish in of 34 black bass (9 of wxershud (fig. I; tables 1 and 2). The following species of fish 

catch size. In contrast, only 3 of thc 237 (about I pcrccnt) rain- were sampled and analyzed for total mercury (scientific name 
bow of all froln poncl, and ~ ~ i " ~ " i ~ b c r  of samples in parentheses): brook trout (Sulveli/u~.r 

had Hg conccntrations 1 0 . 3  ppln (ww). Thcsc rcsults indicate fontir~nlis, 13), brown bullhead (Ameiurus r~ebulo.rris, 5) ,  green 

thal some fi sh spccics inhabi~ing sclcct watcr bodics of Trinity sunfish (LPporni.r cynnellus, 13), largemouth bass (h.1icropterri.r 
County contain undesirably high conccntrations of mercury in .~uln~oide.r, 33). ~narbled sculpjn (Cott1r.r klnmnllten.ri.r, 24), 

lhcir skinless fi l lets ,  In to data by this stuciy rainbow trout (O1~corhyrzc1zu.s rn)lkiss, 237), small~nouth bass 

and other related investigations. thc California Environmental (Micropterus dolomierr, 4 I),  and white catfish (An~eiur1i.r curus, 

Protection Agency's Office of Environnicn~al Health Hazard 2). 

Asscssmcnr (OEHHA) issued a draft fish-consumption aclvi- 



Figure 1. Fish sampling locations w~thin the Trinity River waiershed, Trinity County. California 



Table 1. Fish sampling sites and data-collection years, Trinity County, California, 2000-2002. 

[ H L L ~ ,  Iiigliway; ML, Mount. IJSGS, I1.S. Geological Survey. Horizontal coordinate information is referenced to the North A~iierican Uatll~n of 1983 (NAD83)I 

Site 
number 

on Station Name Station Number Latitude Longitude 2000 2001 2002 

IJnion Hill Gulch near Douglas City 
Trinity River at Big Flat Day lJse Area ncar Big Bar 
Eastman -Dredge Pond No.2 ncar 1,cwiston 
Eastinan Dredge Pond No.1 ncar 1,cwiston 
Eastinan Gulch ncar Lcwiston 
Trinity River at Haydcn Flat near Big Bar 
Canyon Crcck bclow Conrad Gulch near Junction City 
Papoosc Arru of Trinity Lakc near Trinity Darn 
Buckeye Arrn of Trinity Lake near Trinity Dam 
East Fork of North Fork Trinity Rivcr 0.53 milc above Barney 

Gulch 
New River at Denny Campground near Denny 
East Fork Trinity Arnr of Trinity Lake near Trinity Center . 
East Fork Trinity River below County Road 106 near Trinity 

Center 
Trinity Lake nrilr Trinity Center 
East Fork Trinily River 1.2 mile below Devils Creek near 

Trinity Center 
Carrville Pond near Carrville 
Coffee Creek at Hwy 3 ncar Carrville 
Trinity River above Coffee Creek near Trinity Center 
East Fork Trinity River below Altoona Mine Drain near Trinity 

Center 
East Fork Trinity River Upstream Altoona Mine Drain near 

Castella 
Crow Crcck abovc Confluence of East Fork Trinity Rivcr ncar 

Trinity 
'ljinarack Creek at East Fork Trinity River ncar Mt. Sliasta 
East Fork Trinity River at Horsc Hcaven Mcadow ncar Mt. 

X  

X  

X  

X X X  

X X X  

Shasta 

Table 2. Data for fishes collected in Trinity County, California, 2000-2002. 

[Fillet samples dissected l'roin let\ fillct of fish; whole body, whole body lisli analyzed wilh gastroinleslinal Lracl cleaned out. Hwy. highway; Mt, Mounl. 
Hg. mercury; HgT. to~ul mercury. Sex: F, female; M, male: IJ, c~nknown. mm. millimeter; g, gram: %, percent; pg/g, microgram per grarrl (equivalent lo part per 
rnillio~~ I] 
-..--p--......-.......-.-...--.--.--pp---- 

Collection Total Total Moisture HgT- HgT- 
Common name Scientific name length weight Sample 

date dry wet Sample type ( % I  , ) ( , , identification Sex 
(mm) ( 0 )  

Site 1 Ifia. 1). Union Hill Gulch near Doualas Citv: 
10/2i/2&0 Green sunfi st1 Lepornis cyc7r1c,ll1rs 103 23.0 77.2 1.080 0.246 Whole body 'T'K-2000-W-036 hl 

Site 2 (fig. 11, Trinity River at  Big Flat Day Use Area near Big Bar: 
8/27/2002 Rainbow trout 0ncor.hytlchus rrlykiss 
8/27/2007 Rainbow trout Oncorhyr~clrus rllykiss 
8/27/2002 Rainbow trout Oncor.hyr~chus rlrykiss 
8/27/2002 Rainbow trout Oncor-lq~r~ch~rs nlykiss 
8/27/2002 Rainbow trout Oncor-l~yrrch~rs niykiss 
8/27/2002 Rainbow trout Oncor-l~yrrchirs niykiss 
8/27/2002 Iiainbow trout Oncor-l~yrlchirs niykiss 
8/27/2002 Rainbow trour Oncoi.11yirchlrs nlykiss 
8/27/2002 l iainbo~v trout Onoorhyirch~rs nlykiss 
8/27/2002 Kainbow t y u t  Oncor-lzyrrchirs niykiss 

Fillet 
Fillet 
Fillet 
Fillcl 
Fillcr 
Fillcr 
Fillcr 
Fillct 
Fillct 
Fillct 



Table 2. Data for fishes collected in Trinity County, California, 2000-20024ontinued. 

IFillet samples dissected from lcli fillet of lish; wliolc body, whole body lish analyzed with gastroiiitestinal tract cleaned out. Hwy, Iiigli\r,ay; MI, hlount. 
Hg, liiercury; HyT, total mercury. Sex: F. female; hll male; IJ ,  unknown. mm, inillimeter; g, grain; %, percent; pg/y, micropram per grain (equ~valent to part per 
~nillion\l -- - ,,' -- 

Collection ' 
Total Total Moisture HgT- HgT- 

Common name Scientific name length weight dry wet Sample type Sample 
date (%) ( I ) (  I )  identification Sex 

( m m )  (a )  
Site 3 (fig. I ) ,  Eastrnan Dredge Pond No. 2 near Lewiston: 

10/23/2000 Green sunfish L q ~ o m i s  c)vrnellris 122 25.4 77.7 0.842 0.188 Wholebody TI<-2000-W-032 F 
10/23/2000 Grccrl sunfish Lepotnis cycznellris 125 27.2 78.2 0.652 0.142 Whole body TR-2000-W-031 F 
10/23/2000 Grccn sunfish Lepomis cytrtrel1ir.r 129 27.6 79.2 0.550 0.1 14 Whole body 'TR-2000-W-034 U 
10/23/2000 Grccn s~~rlfish Lel)c>mi.c. cy~~rrel1it.r 130 27.0 78.1 0.755 0.165 Whole body 'I'R-2000-W-033 1': 
10/23/2000 Grccn sunfish Lepon~is cytlrrcllrrs 162 57.1 77.8 0.486 0.108 Whole body TR-2000-W-035 M 

Site 3 (fig. I ) ,  Eastrnan Dredge Pond No. 1 near Lewiston: 
9/26/2000 Cireen sunf st1 Lq)onzis c):eznt,ll~ts 91 13.2 75 0.409 0.102 Whole body 7'11-2000-W-039 M 
9/26/2000 Green sunfish Lq7omi.s cytrncllrrs 92 15.0 76.9 0.432 0.100 Whole body TR-2000-W-040 h4 
9/26/2000 Grecri sunfish Lepon?i.r cyc~nellrt.~ 109 21.8 76.7 0.843 0.196 Whole body TR-2000-W-038 F 

10/23/2000 Cjrceii sunfish Lqmni.s  cyctnell~is 84 8.4 74.8 0.806 0.203 Whole body TI<-2000-W-041 F 
10/23/2000 Green sunfish Lc!pon~is cycznellrrs 125 29.7 77.9 0.730 0.161 Wholebody TI<-2000-W-037 h4 

Site 5 (fig. I), Eastrnan Gulch near Lewiston: 
9/26/2000 Rainbow trout 0ncor.h~viiclrus rrrykiss 136 26.1 74.2 0.430 0.11 1 Whole body TR-2000-W-002 M 
9/26/2000 Rainbow trout Oncor.l~vrrchus ~rrykiss 140 25.7 76.3 0.420 0.100 Whole body TR-2000-W-001 M 
9/26/2000 Rainbow trout Oncoi.hy~rclrus rrrykiss I42 30.5 74.6 0.448 0.114 Whole body TR-2000-W-003 M 
9/26/2000 Rainbow trout Oncor~hvrrchus rrr)~kiss 144 30.0 75.1 0.353 0.088 Whole body 7'11-2000-W-004 hl 
9/26/2000 Rainbow trout Oncoi-hyr~ch~is nrykiss L50 35.5 72 0.345 0.097 Whole body TR-2000-W-005 hl 

Site 6 (f ig .  I), Trinity River at Hayden 
8/27/2007, Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 

Flat near Big Bar: 
O~rcor~h,v~rc~/~u.r rrr)~l;iss 
Oncor~hvrrclr us rr~ykiss 
Oncor~hyrrclr~is rrrykiss 
Oncor~hvrrchus rr~ykiss 
0ncor.hyrrcIr~is rrrykiss 
Oncor~hvrrclrus nlykiss 
Oncor~hyrrclr~ls 1lr)~kis.s 
0ncor.hyrrckus rrrykiss 
Oncorl~yrrch~ls nrykiss 
Oncor-l~~~rrchtis mykiss 

Site 7 (fig. I), Canyon Creek below Con1 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 
8/27/2002 liairibow trout 
8/27/2002 Rairlbow trout 
8/27/2002 Rainbow trout 
8/27/2002 Rainbow trout 

'ad Gulch near Junction 
0ncor.hvlrch~rs rrt)~kiss 
Oncor.hy~rchus rrrykiss 
0ncor.hyrrchus nr)kiss 
Oncor.l~vrrchus nt)~kiss 
Oncor~hy~rclr~is rrrykiss 
Oncot~hyrrcl?us rrlykiss 
0ncor.hvrrcItus rrrykiss 
Oncorltyrrchiis nlykiss 
Oncorhyrrch~is nzykiss 
Oncorhyrrch~is mykiss 

Site 8 (fig. 11, Papoose Arm of Trinity Lake near Trinity Dam: 
5/16/2001 Li~rgemouth bass Miciuprc~rrts salrnoides 
5/16/2001 Rainbow trout 0ncor.hyrrchus rnykiss 
5/16/2001 Rainbow trout Oncor~hvrrclr~is nrykiss 
5/16/2001 Rainbow trout Oncor~hyrrclr~is rrrykiss 
5/16/2001 Smallniuuth bass Mici~oprerrts dolomiert 
51 16/200 1 S~nallmoulh bass Mieroprcrrts dolomierr 
511 612001 Smollmouth bass Micropfc,rus dolomie~i 
51 1612001 Smallmouth bass Micr.opterus dolomieu 
5/16/2001 Smallmouth bass Micropferus dolomieu 

City: 
113 12.5 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 



Table 2. Data for fishes collected in Trinity County, California, 2000-20024ontinued. 

[Fillet samples dissected from left lillet offish; whole body, whole body fish analyzed with gastroi~ltestinal tract cleaned out. Hwy, highway; MI, Mount. 
Ilg, ~iiercury; HgT, total mercury. Sex: F, remale; M, male; II, u~ik~iown. mm, millimeter; g, gram; %, percent; pglg, microgram per gram (equivnlent to part per 
 nill lion)] --- 

Collection Common name Scientific name date 

Site 9 (fig. I), Buckeye Arm of Trinity Lake near Trinity Dam: 
511 6/2001 Li~rjiemouth bass Mic~.optrr.us strlrrroitles 
51 161200 1 ~mallrnouth bass ~ i c . r . ~ p l ~ ~ r u s  dolomieu 
511 612001 Smallmouth bass Mi~ . rop te ru ,~  dolotnieu 
511 612001 Smallmouth bass Mio-opteru.~ dolornieu 
511 612001 Small mouth hass Mio'optc,ru.r dolomieu 
5/16/2001 Smallmouth hass Micropferus dolon~ieu 
511 612001 Smallmouth bass Micropterus dolomieu 
511 612001 Srnallmouth hass Mio.op/ fs~~u,r  dolomien 

--- 
Total Total Moisture HgT- HgT- 
length weight ,., , dry  wet 

Site 10 (f ig .  1). East Fork of Trinity River 0.53 mile above Barney Gul  
8/27/2002 Rainbow trout Oncor l~vr~ch~rs  n1ykis.v 
8/27/2002 Rainbow trout Oncorhyrrch~is r~lykiss 
8/27/2002 Rainbow trout Oncorltytrch~rs n~ykiss 
8/27/2002 Rainbow trout Onror-hyrrchrrs mykis,~ 
8/27/2002 Rainbow trout Oncorhyrrch~rs mvkis.r 
8/27/2002 Rainbow trout Oncorhpnch~rs mykis,r 
8/27/2002 Rainbow trout Oncorhyrrchus nzykiss 
8/27/2002 Rainbow trout Onror/~)lrrch~is m,vki.s.r 
8/27/2002 Rainbow trout Oncorl~)~r~chrrs n1,vki.s.r 
8/27/2002 Rainbow trout Ortc.orl~)~i~chrrs myki.s.r 

Site 11 ( f ig.  11, New River at Denn 
8/26/2002 Rainbow trout 
8/26/2002 Rainbow trout 
8/26/2002 Rainbow trout 
8/26/2002 Rainbow trout 
8/26/2002 Rainbow trout 

' 8/26/2002 Rainbow trout 
' 8/26/2002 Rainbow trout 

8/26/2002 Rainbow trout 
- 8/26/2002 Rainbow trout 

8/26/2002 Rainbow trout 

y Campground near Denny: 
Oncorhyrrchus n~ykiss 
Oncorhy~lchlis nlykiss 
Oncorhyrrclt~is niykiss 
Oncor-l~yrrch~rs nz,vkis.r 
0ncorl1y11chlr.s m,vkis,r 
Onrorlzyrrchirs mykiss 
0ncorhyrirhri.s mvk is.r 
0nrorhprrchlr.r mvkis,~ 
O n r o r l ~ y n c h ~ ~ s  rn,vki.s.r 
Oncor11)~nchrr.s n1,vki.s.r 

Site 12 (fig. I ) ,  East Fork Trinity Arm of Trinity Lake near Trinity Center: 
l l/Y/2000 Brow11 bullhead Arnciurrr.~ nPbulosr~.r 360 694.6 
1 1/9/2000 Srnal l ruouth hass M i c r o ~ ~ t r r u s  dolontie~r 305 495.5 
11/9/2000 Sr~lallnlo~~th bass Micropterus dolomieu 308 47 1.5 
11/9/2000 Smallniouth bass Micropterrts dolonriecr 3 10 537.5 
11/9/2000 S~nallmoulh bass 121icropterrts dolonlierr 325 583.4 
11/9/2000 Smallmouth bass Microl~terrrs dolorr~ie~r 330 599.8 
1 1/9/2000 Smallmouth bass 12.licropterrr.r rlolorrrierr 349 706.1 
1 1/9/2000 Smallmouth bass MicrcI~~ter1r.r dolorrrierr 350 683.6 
11/9/2000 Smallmouth bass h'icro/~terlrs rfololrrie~i 355 828.9 
11/9/2000 Whitc catfish A r ~ r e i ~ i r ~ l s  cntus 325 523.5 
l l/9/2000 Whitc catfish Artreirr~~rrs. ~ ' n t ~ r s  370 712.6 
5/15/200 1 Brown bullhead Arrrei~ir.us rrebr~losus 278 369.9 
5/15/200 1 Brown bullhead Arrrei~ir.ics rrebr~los~is 330 697.9 
51 1512001 Brown bullhead Arnei~rrus rrebulo.srrs 339 733.9 
51 15/7-00 1 Largemouth bass Micmpter-iis salr~roides 450 1936.3 
5/15/200 1 Large~llouth boss Micropter~is salnloidc,s 489 2438.4 
5/15/2001 Rainbow trout Orzcorlrynchris myki.s.r 3 15 338.9 
5/15/2001 Small~nouth hass Micropierus dolomieu 188 66.9 
5/15/200 1 Sniullmouth bass Micropteru.~ dolornieu 189 70.6 
511 5/2001 Smallmouth bass Micropteru.r dolantieu 194 92.9 
511 5/2001 Small~noutli bass M i ~ r o p I ~ r u . r  dolontieu 206 94.9 
5/15/2001 Srnallmo~~th hass Microptr~. i ts  dolomieu 208 1 13.8 

Sample type Sample Sex 
identification 

Fillct 
Fillet 
Fillct 
Fillct 
Fillct 
Fillct 
Fillct 
Fillct 

Fillct 
Fillet 
Fillet 
Fillct 
Fillct 
Fi l lct 
Fillct 
Fillct 
Fillct 
Fillct 

Fillct 
Fillet 
Fillct 
Fillct 
Fillct 
Fillct 
Fi l lct 
Fillct 
Fillct 
Fillet 

Fillct 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 
Fillct 



Table 2. Data for fishes collected in Trinity County, California, 2000-2002-Continued. 

[Fillel samples dissected tiom leli lillet offish; whole body, whole body fish analyzed with gastrointestinal tract cleaned out. Hwy, highway; Mt, Mount. 
Hg, tnercury; HyT, total mercury. Sex: F, remale; hl, male; IJ ,  unknown. mln, millimeter; g, gram; %, percent; pglg, microgram per grain (equii.alcnt Lo part per 
. . . . . . . . . 

Total Total Moisture 
Collection 

HgT- HgT- 
Sample 

Common name Scientific name . length weight ,%, dry wet Sample type Sex 
date (mm) In1 ( u q f g U . p s l ~ )  

identification 

511 517001 Smallmouth bass Micropteru.~ dolornieu 2 10 107.2 78 1.230 0.271 Fillct TR-2001-F-275 M 
5/15/2001 Smallmouth bass M i o - o ~ i e r u . ~  dolomieu 220 120.7 78.9 0.836 0.176 Fillet ' 'I'R-3-001 -F-272 M 

Sn~allmouth bass 
Smallmouth hass 
Smallmouth bass 
Smallmouth bass 
Srnallrnouth bass 
Smallmouth bass 
Largemouth bass 
Largemouth bass 
Largcn~outh bass 
Largemouth bass 
Largemouth bass 
Largemouth bass 
Largcniouth bass 
Smallmouth bass 

S ~ t e  13 (fig. 1). E 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9101200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
9161200 1 
C)16/200 I 
9161200 I 
9161200 1 
9161200 I 
9161200 1 
9161200 1 

811 212002 
81 1212002 
81 1 212002 
811 212002 
81 1212002 
81 12/2002 
81 1 212002 
81 1212002 
81 1212002 
81 1 212002 
81 1 212002 
81 1 212002 
81 1212002 
81 1212002 
81 1212002 
81 1212002 
81 1212002 
81 1212002 
81 1112002 
81 1212002 

iast Fork Trinity River 
Mnrblecl sculpin 
Murbled sculpin 
Marbled sculpin 
Marblcd sculpin 
Marblcd sculpin 
Marblcd sculpin 
Marbletl sculpin 
Marbled sculpin 
Marbled sculpin 
Marbled sculpin 
Marbled sculpin 
Marbled sculpin 
Marbled sculpirl 
Marblcd sculpin 
Rainhow trout 
Rainhow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow crout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Marbled sculpin 
Marblcd sculpin 
Marblcd sculpin 
Marbled sculpin 
Marbletl sculpir~ 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow t r o ~ ~ t  
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Smallrnouth bass 
Smallmouth bass 
Smallrnouth bass 
Smalllnouth bass 
Srnall~nouth bass 

Mio.opteru.s dolomieu 
Mic:ropter.us dolomie~r 
Mic.~.opio.~is dolomieu 
M ~ C I . O P ~ P ~ I I , Y  rlulon~ieu 
Microptc~r.rts dolonliert 
Micropierris dolonzieii 
Micropterrrs srrbnoides 
Microprerrrs .sulmoide.s 
Microprerrrs .sulrnoides 
Microprerrrs sulrnoides 
Micrc>/)rer~rs sulmnides 
~Micropter~rs sulmoides 
Micropterus sulrnoides 
Micro l~ ter~ ls  riolorrric~~ 

below Cotrnty Road 106 near 1 
CO//LI ,F k l t ~ m u r h ~ t ~ ~ i ~  
Cot/u.s k l u n z ~ l h ~ ~ r ~ . s i ~  
Cottus kltrnzar1tet~si.s 
Cotru.r k1unruihensi.s 
Coitus klnnlutkerlsis 
COI IL I .~  klnnruthei~sis 
Cottiis klurrrr~thsnsis 
Coitrts klurrrtrrhensis 
Cortris klorrrothensis 
Cortrrs klut~rotl~ensis 
Cortrrs klur~rrrtlrensis 
Cor~us  klur~rtrtlren~sis 
Coitus X-lur~rtrtl~ensis 
Cortrrs !ilur~t~rthensis 
Ur~curhynclr~i.s rttyki.rs 
0~1corhyn~~lru.v rrtyki.c..s 
Orrcorl~ynchus m)lkiss 
Or1corlrync1zu.s rnykiss 
Oncorl~ynchus rnykiss 
Oncorlryrzchrrs mykiss 
Orrcorltynchrrs rnykiss 
0r~corlr)~nchrts rnykiss 
Or~corlrynchrrs mykiss 
Cortus klomurhe~rsi.~ 
C o t t u . ~  klan1ur1zen.si.s 
Cottu.r k1nmurhensi.s 
G ~ t t u s  kloniaihetrsis 
Cottrrs klunrt~thensis 
Oncorhyrrch~rs nrykiss 
Oncorhytrch~rs nlykiss 
Oncorhyrrch~~s rrr)~X-is.s 
Oncoi~hyrrclrus nrykiss 
Oircorhvrrclru,~ rrr)~kis.s 
Otrcorh,vtrclru.r rrr)~kis.s 
O~rcorh~rrclru.s rrt)~kis.s 
Orrcorhy11r1rtc.r ntyki,r.s 
Orrcorh,ynclrus tr~)~ki.r.s 
O I I C ~ ~ ~ ~ I I L . ~ I L I S  ~rt)~ki.ss 
Micrcyteru.s tlolorr~ic~i 
Il.licrouter~lu tlolonric~t 

rrinitv Center: 

Filict 
Fillct 
Fillct 
Fi I Ict 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 
Fillet 

Wholc body 
Wholc body 
Wholc body 
Wholc body 
Wholc body 
Wholc body 
Whole body 
Whole body 
Whole body 
Wllole body 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Whole body 
Wholc body 
Wholc body 
Wholc body 
W holc bod; 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 



Table 2. Data for fishes collected in Trinity County, California, 2000-2002-Continued. 

[Fillel samples dissected tiom leli lillet offish; whole body, whole body fish analyzed with gastrointestinal tract cleaned out. Hwy, highway: Mt, Mount. 
Hg, mercurv; HgT, total mercury. Sex: F, remale; M, male; l.i, unknown. mm, millimeter: g, gram; %, percent; pglg: microgram pcr gram (equivalent to part per 
1nil1ion)l 

Collection Common name Scientific name length weight Moisture "'I- dry wet 
date ( m m )  ( a )  

m.. .. ,,. ., ... .. , .,.- --.. ',.:..:*. .-...-.. 

Sample 
I identification 

Sex 

- -  . . , . . . . , , . . . . . . - I - , -  - 

10/24/2000 Larcenlo~~tll bass Mic.r.o~rerrrs .solrnc~ides 102 16.7 75.5 0.229 0.056 Whole body TR-2000-W-026 U 
10/24/21)00 l.,ar;emouth bass ~icl.obic,rus snltrloirles 103 16.7 75.5 0.220 0.054 Whole bod; 'TR-2000-W-027 LJ 

Largel-no~~th hass 
Largemouth hass 
Largemouth bass 
Bro~vrl bullhead 
Green sunfish 
Green surllish 
Largemouth bass 
Raiilbow trout 
Railibow trout 
liaillbow trollt 
Rairiho~ trout 
Rai~lbow trout 
Rainbow trout 
Rainbow trout 
R ; l i n b ~ ~  trout 
Rainbow trout 
Smallmouth bass 
Smallmouth bass 
Large~aouth bass 
Largemouth bktss 
Largernoulh bass 
Largemout h b;tss 
Largemouth bass 
Large~noulh bass 
Largemouth bass 
Larg~~iioulh bass 
Largemouth bass 
Largemouth bass 
Largcrnouth bass 
Largernouth bass 
Larger~louth bass 
Largerliouth bass 
1.argernourh bass 
La~~gcnlo~~rli bass 

ast Fork Trinity River 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow lrout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow lrout 
Rainhow trout 
Rainhow trout 
Marhlcd sc~llpin 
Marblcd sculpin 
Marblcd sculpin 
Marblcd sculpin 
Marblcd sculpin 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 

Microptrrus sctl~r~oitles 
Mic ropt r r~rs  srrltr~oides 
Microptrrus srtltr~oicles 
Ameiurrrs tzebulosrts 
Lepomis cj~rrnrllrrs 
L q ~ o m i s  cyclrzellrrs 
Micropierus .strltrroitle,s 
Oncor-1ilynchrt.s m,vkis.s 
Oncorliyrrch~rs m,vkis.c 
Oncorl iyr~ch~rs m,vkis.c 
Otlr.orhytrck~rs m,vki.s.s 
Onmr-17yrrchrrs nz,vki.s.r 
Ot~cot-liyrrch 11s m,vkis.c 
O~rcorlrynchrrs nzyki.s.7 
Oticor11ynchrr.s mykiss 
Ot~cor11ynchrr.s mvki.s.c. 
Micropieru.r dolor~zieu 
Micropier-us dolornieu . 
Micropteru.~ .scrltrroidcs 
Micropterus .ml~rroidcs 
Micropterus sulnroidos 
Micro l~ ter~rs  sctl~r~oides 
Microlpter~rs salnroides 
Microl~terus s~llrrroides 
Microl~terrrs scllmoides 
Micropterus salnwid(,s 
Micropter~ls salnroides 
Microl~terus sulmoides 
Micropier~rs sulmoides 
Micropter~rs sulmoidcs 
Micropierus sulmoides 
Micropierus .sulmoidcs 
Micropierus .salmoide~s 
Micro1)rer~r.s .salmoidc.s 

1.2 mile below Devils Creek 
Or~cor l~)~ncl i r rs mykiss 
O~~~.orlr)~nchrt.s mykiss 
Ottcor11yncl1u.s rtlykiss 
O~~co r l i ync l~us  rti)jkiss 
Otrcorliynchu,~ rri)~ki.vs 
Orrcorhynchr~s rnykiss 
,Or~corliynchu,s rnykiss 
O11corlrync1iu.s rri)~kiss . 
Orrcurlrync1iu.s rnykiss 
Or~corh~nchtc .~  /rl)~ki,s.~ 
Cor i~ is  khrntri1te11,ei.v 
Cotilrs kla1ntrt1rerr.si.s 
Corius klarntrtlrerr.si,s 
Corrlrs klurnni1re1r.si.s 
C?orlu.s klc11titri1re11.ri.v 
Oircor-hyr~clru,~ rrr)~ki.s.s 
Ot~corhyrrclru,~ rtr)~ki,ss 
O~rcorhyr~c l ru ,~  rrryki,s.s 
Oircorhyr1c1ru.s ~rr)~ki,s.r 
O1rcorhyr1~~1tu.s I I I )J~~,S.S 
O1rcorhyrrc1t~c.s ~rr)~ki,r.s 

near Trinity Center: 
103 9.7 76.6 0.626 0.146 
108 11.2 76.5 0.7190.169 
113 13.0 75.1 0.6660.166 
119 14.9 78.5 0.617 0.133 
142 24.7 78.3 0.732 0.159 
148 28.0 75.6 0.719 0.175 
165 41.8 77.1 1.1400.261 
I68 41.4 78.7 0.833 0.177 
196 66.1 77.5 0.716 0.161 
220 117.8 77.3 1.8100.411 
63 3.1 76.2 0.525 0.125 
63 3.1 75.9 0.967 0.233 
65 2.7 75.4 0.441 0.108 
65 3.3 76.4 0.738 0.174 
66 3.1 73.5 0.5 15 0.1 36 

121 15.4 79.1 0.733 0.153 
121 15.8 80.6 0.9 1 1 0.177 
129 19.1 80.7 0.622 0.120 
137 23.5 79.1 0.970 0.203 
161 35.4 79.5 0.840 0.172 
165 40.5' 79.1 0.752 0.157 

Whole bod; 
Whole body 
Whole body 
Fillet 
Fillet 
Fillct 
Fillct 
Fillct 
Fillct 
Fillct 
Fillct 
Fillct 
Fillet. 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
~i l lei 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 

, Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
FilIct 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillet 
Wholc body 
Wholc body 
Wholc body 
Wholc body 
Wholc body 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 



Table 2. Data for fishes collected in Trinity County, California, 2000-2002-Continued. 

[Fillel samplcs dissected from Ielt lillet oSfisli; wliole body, whole body fish analyzed with gastrointestinal tract cleaned out. Hwy, Iiighway; MI, Mount. 
Hg, mercury; HyT, total mercury. Sex: F, Semale; M, male; [.I, unknown. mm, millime!er; g, gram; %, percent; pdg, microgram per grain (equivalent to part per 
mi1lion)l- -- 

Total Total MoiSture H ~ T -  HgT- 
Collection Common name Sample Scientific name length weight ,%) dry  wet Sample type Sex 

date identification 
( m m )  Isj (llfJ19) (Ji(114) 

8/12/2002 Rainbow trout Orrcorllvnclius rrl\~kiss 170 40.2 79.4 0.534 0.1 10 Fillet 'T R ~ ~ - F - ~ ~  
8/12/2002 Rainbow (rout Orrcorllynclrus rtlykiss 194 66.4 78.5 0.730 0.157 Fillet TR-2002-F-080 F 
811 212002 Rainbow trout Orrcorlrynclits rtij~kiss 202 73.2 77.7 0.775 0.173 Fillet 'TR-2002-F-079 F 
8/12/2002 Rainbow trout O1rcorhytzc1ru.v rrl)lki,rs 21 6 92.2 78.9 1.120 0.236 Fillet TR-2002-li:-078 F 

Site 16 (fig. I ) ,  Carrville Pond near Carrville: 
91 1212000 Rainbow trout Orrcc~rlrpnchrts rn~lkiss 
9/26/2000 Rainbow trout Orrcorlr)1nchris rnykiss 
9/26/2000 Rainbow trout Otrcor1l)~nchu.s rtiykiss 
9/26/2000 Rainbow trout Ottcorliynchus rtiykiss 
9/26/2000 Rainbow trout Otrcorl~ynchus rnykiss 
9/26/2000 Rainbow trout Orrcorllync1rri.v ttr)~kiss 
9/26/2000 Rainbow trout Otrcorli);nchu.s rriykiss 
912612000 Rainbow trout 0rrcorllynchtt.s rtiykiss 
9/26/2000 Rainbow trout 0ircorhyt1ch~r.r rnyki.v.s 
9/26/2000 Rainbow trout 0ircorhynclru.r. !tiyki.c..s 

S~te  17 (f~g 11, Coffee Creek at Hwy 3 
9/12/2000 Rarnbow trout 
9/12/2000 Rainbow trout 
9/12/2000 R'unbow trout 
9/12/2000 Rambow trout 
9/12/2000 Ra~nbow trout 
9/12/2000 Ra~nbow trout 
9/12/2000 Rainbow trout 
911 212000 Ra~nhow tlout 
9/12/2000 Ra~nhow tiout 
911 212000 Ra~nhow tiout 

near Carrville: 
0rrcc)rlrynchrrs rnykiss 
Orrcurhynclius rn)~kiss 
Orrcorhynchus rn)jkiss 
Oircorl~ynchus rtr)lkiss 
Orrcorl~ynchus rriykiss 
Orrcorl~ynchus tti)~kiss 
Orrcorllynchus ttiykiss 
Otrcurlrynchus rrrykiss 
Orrcorlrync~1~u.r tttyki,cs 
Oircorhyrzchu,r rr1)lki.c.s 

Site 18 (f~g. l ) ,  1 
91 1 2/2000 
91 1212000 
91 12/2000 
91 12/2000 
Y/ 12/2000 
91 12/2000 
91 1 212000 
91 1212000 
91 1212000 
91 1 2/2000 

rrinity River above Coffee Creek near Trinity Center: 
Rainbow trout Orrcorhyncltus rrz)lkiss 125 18.4 
Rainbow trout Orrco;hyncltu.s rnykiss 139 26.6 
Rainbow trout Orrcor11yncli~t.s rtlykiss 14 1 30.2 
Rainbow trout Otrcorllynchus rnykiss 148 33.2 
Rainhow trout Orrcorlrync1r~t.s rtlykiss 166 43.6 
Rainbow tro~rt Orrcorlr)~nc~lrus rtlykiss 179 55.0 
Rainbow trout Orrcorll)~nc.hus rrlykiss 2 1 6 97.4 
~ a i n b o w  trout Orrco,-hyrlc/rtrs rrryki.v.s 258 18 1 .3 
Rainbow trout Otrco,-I~ytlrlr~r,~ trryki.r.s 259 16 1.0 
Rainbow trout O ~ t ~ o r l r y t l ( : l r ~ ~  ttlyki,v.v 269 199.7 

Site 19 (fig: I ) ,  East Fork Trinity River below Altoona Mine Drain near Trinity Center: 
911 112000 Rainbow trout Orrcorl~ynch~ts ~ t l ~ ~ k i s s  1 16 16.6 
911 112000 Rainbow trout - Orrcorhynclius rnykiss 1 19 18.2 
911 112000 Rainbow trout Otrcorl~yncltus rnykiss 120 16.8 
911 112000 Rainbow trout O~rcorllynchus rnykiss I42 28.7 
911 112000 Rainbow trout Orrcorhynch~rs rr1)~kiss 144 29.9. 
911 112000 Rainbow trout Orrcorllyncliusrn)~kiss 160 50.0 
911 112000 Rainbow trout Orrcor/~ytzcl~u.r tr~yki,e.r. 173 52.3 
91 1 112000 Rainbow trout . Otrcorh~vtzclru,~ rtryki.c.s 176 52.7 

9/5/200l Rainbow trout O t ~ ~ : ~ ~ r l ~ ~ v ~ ~ ~ - l r u , r .  rt~)lki,e.s 89 5.9 
91.51200 1 Rainbow trout O I ~ C O ~ I I ~ ~ I C I I L I . ~  trl)~kiss I00 9.0 
9/5/2001 Rainbow trout Orrcorhync~1ru.r rrryki,c.s 107 I l .9 
9151200 1 Rainbow trout Oircorl.~.ytlchu.r. rrr)iki,vs 12 1 15.1 
9/5/2001 Rainbow trout Oi1curhynt~1ru.r tri)~ki,vs 126 18.7 
9/5/2001 Rainbow trout Orrcorlzy~~clru,~ rrr)il;is.s 134 20.8 
9151200 1 Rainbow trout Oircorhyrrc1~u.r irr)ikiss 138 25.0 
9/5/2001 Rainbow trout O/rcor~hyrrc/ru.r irtykiss 144 30.0 
9151200 1 Rainbow tiout Oircorhyirc1ru.s irrykis.~ 149 32.1 

Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 

Whole body 
Whole body 
Whole body 
Whole body 
Whole. body 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 

Whole body 
Whole body 
Whole body 
Whole body 
Whole body 
Fillet 
Fillct 
Fillct 
Fillet 
Fillct 

Whole body 
Whole body 
Whole body 
Whole body 
LVhole body 
F:illet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet ' 

Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 





Table 2. Data for fishes collected in Trinity County, California, 2000-20024ontinued. 

[Fillct samplcs dissected Sroln leli lillet offish; whole body, whole body fish analyzed with gastrointestinal tract cleaned out. Hwy, highway; MI, Mount. 
Hg, Iilercury; HyT, total Inercury. Sex. F, female; M, male, [.I, unkriown. mm, ~nillimeter; g;gratn; %I, percent; pglg, microgram pcr gram (erluivalent to part per 
mil1ion)l 

Total Total Moisture Collection HgT- HgT- Sample Common name Scientific name length weight date (ole, dry  wet Sample type identification Sex 
( m m l  ( 4 )  (u.414) (1~414) 

8/13/2002 Rainbow trout Orrcorhvrrclru,~ rrr)~kis.s 161 47.2 78.4 0.41 2 0.089 Fillet TR-2002-F-116 I: 
811 312002 Rainbow trout ~~rcorh:vrrclr~i.s rrrj~kis.s 165 
811 312002 Rainbow trout Oircorhyr~chu.~ rrr)~kis.s 176 
811 312002 Rainbow trout O~rcor~h,vrrchu.s rrr)~kis.s 186 

Site 22 (f ig .  I ) ,  Tamarack Creek at East Fork Trinity Rvier tiear Mt. Shasta: 
9/7/2001 Rainbow trout Orrcorh~yr~rlru,r rrrykis.~ 96 
9171200 1 Rainbow trout O ~ r c u r l ~ y t ~ c ~ h u . ~  rrr)ki.ss 10 1 
9171200 1 Rainhow trout ~I1rcorhy1zc11u.r rrryki,c.s I02 

( 
9171200 1 Rainbow trout 0r1corhptlc.hu.r rrryki,c..s 120 
9/7/2001 Rainbow trout O I I C O ~ ~ , V I I C / I L ~ . S  rrryki.v.s 125 
9/7/2001 Rainbow trout O~rcorh~rrclr~i,s rrr)~liiss 126 
9171'200 1 Rainbow trout 01rcorhvrrch~i.s rrrykiss 128 
9171200 1 Rainbow trout Orrcorlzyr~~~hu,~ 111)1kiss 144 
9171200 1 Rainbow trout 0t1corhvrr~Vtu.s rrr)~kis.s 167 
9171200 1 Rainbow trout Otrcor~hyrr~~hu.~ rr~)~kiss 178 

81 1412007- Rainbow trout O~rcor~h,vrrchu.s rr~ykiss 1 10 
8/14/2002 Rainbow trout Orrcor~hvr~chu,s 11r)~kiss 12 1 
8/14/2002 Rainbow trout Onca~.h,vrrchus rrrykiss 122 
8/14/2002 Rainbow trout Oncor.hvrrclrus rrrykiss 125 
8/14/2002 Rainbow trout Oncor~hvrrck~ls rrrykiss 130 
8/14/2002 Rainbow trout Oncor~h~rrclr~is 1rr)~kiss 133 
8/14/2002 Rainbow trout Oncorhvrrclr~is rrrykiss 133 
8/14/2002 Rainbow trout Oncor~l~,vr~clrus rrrykiss 139 
8/14/2002 Rainbow trout Oncor.hv~rclr~is trr)rkiss 143 
8/14/2002 Rainbow trout Oncor.hy~rchrrs nrykiss 149 

Site 23 (fig. I ) ,  East Fork Trinity River at Horse Heaven Meadow near Mt. Shasta: 
9171200 1 Brook trout Sn1~~elirru.sforrri~li .s 83 5.3 
9171200 1 Brook trout S~~l~~elirrus,forrri~~(~lis 91 7.3 
9171200 1 Brook trout S ( d ~ ~ e l i ~ r u s  for~t i r~f i l is  119 15.4 
9171200 1 Brook trout SrrI~~elirrus~forrtirr~lis 144 29.2 
9/7/2001 Brook trout S~rlvelirrus,forrri~rcilis 148 32.2 
9171200 1 Brook trout ' S(rIi~c,Lirr~~s fa~~t i r r ( i / i s  158 36.1 
9/7/2001 Brook trout Srr l~~c. . / i r~us,fo~~ tirr(r1is 210 69.4 
9/7/2001 Brook trout Srrl~~elirrus,fo~rtirralis 230 144.7 
9/7/2001 liai~lbow trout Ontarhyrrch~is n~vkiss 1 15 14.6 
9171200 1 Rainbow trout Oncurh,vrrchus n~ykiss 169 34.3 

8/14/2002 Brook trout Snlve l i~~us , fa r~ t in~ t l i s  133 26.2 
81 1412002 Brocik trout Srrlvel i~~~is~forrt inrt l is 136 23.4 
81 1412002 Brook trout Snlvelir~ ~is,forrtiricilis 137 28.2 
8/14/2002 Brook trout Snlvdirius,forrtir~cilis 138 28.2 
81 1412002 Brooli trout S~~lvelirius,furrtinctlis 143 26.7 
811 412002 Rainbow trout Ont~orlryrrch~rs rn,vki.s.r 138 29.8 
8/14/2002 Rainbow trout Ontor11)~rrch~~s rnvkis.~ 183 60.2 

Fillet 
Fillet 
Fillet 

Fillct 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillct 
Fillct 



Field Methods and Sample 
Preservation Techniques 

Field and laboratory methods wcrc similar to thosc used 
by May and others (2000). M o s ~  fish were collccLcct using 
clectrofishing ccluipnicnt ancl dip ncts. Additional collcction 
tccliniqucs included gill nctting, hook anci line capture, as wcll 
as dip nctting. Fish wcrc held in clcan co~itaincrs with am- 
bient watcr until thcy wcrc wcighcd. to thc ncarcst gram, and 
measured for standard anct total length, in n~illinictcrs. After 
recording tlic length and mass, spincs or scales wcrc rc~novccl 
for future age dctermini~tion. Each fish was then wrapped in 
clcan, Iicavy-duty aluminum foil. labclcd, placcd in ;I plastic 
bag on wet icc and hclcl for lcss than 8 hours. The fish wcrc 
then take11 to the laboratory whcrc thcy wcrc storcd frozcn until 
proccssing. 

The processing of lish followccl siandard procedures (U.S. 
Environnicntal Protection Agcncy, 1995). Fish wcrc handlccl 
with powder-flcc latex glovcs, ancl dissections wcrc pcrforniccl 
on ;I new sheet US hc~ivy-duty alu~ninum foil for cach fish. 
High-quality stainless stccl instrim~cnts and dispos;tblc scalpel 
bladcs wcre uscd in the processing of t l ~ c  fish samplcs. Scalpel 
bladcs wcrc changed and instruments wcrc c1c:lncd thoroughly 
bctwccn samplcs. Cleaning the instruinents involved washing 
with dcionizcd watcr and laboratory ctctcgcnt, acid washing, 
ahd finally rinsing with dcionizcd watcr bcforc and after disscc- 
t h n  of cach fish spccimcn. 

Largcr fish were thawccl and scalcd or thc skin was re- 
niovccl (on scalclcss fish such as catlish) before dissection. 
Bonclcss and skinless lillct portions wcrc clisscctcd from ihc 
lipper mcclial-axial region of tlic fish in an approximately rcct- 
angular shapc. Excisccl tiss~lcs wcrc placcd directly into la- 
bclcd, clicniicelly clcanccl borosilicatc-glass jars on a prc-tared 
balance. The sa~nplc mass was rccordecl, and a 'I'cflon-lined lid 
was scrcwcd alop cach jar and scalcd with Parafilm. Fish Lis- 
suc sa~nples wcrc storcd frozcn in sealcd sa~nplc jars until thcy 
wcrc packed in coolcrs with dry icc and shippcd to thc analyti- 
cal laboratory. 

Musclc tissues wcrc rcn~ovcd from both tlic lcft and right5 
lillct of lhc largcr fish proccsscd during this study. 'Tissues clis- 
scctccl I'roni the left fillet were labeled with saniple numbers 
beginning with ''I?-" for individu;il samplcs. Tissues rcmovcd 
Sroni the right fillet were labclcd with sample numbers bcgin- 
ning with "R-"; thcsc samplcs scrvcd as xcliivc samples. 21s 
well as rcplicatcs for aclclitional q~~aiity-assurance purposes. 

For larger fish (longer than about 175-m~n total Ic~igtli), 
conccn~rations of total mercury (Hg) wcrc dctcrminccl from tillel 
sa~nplcs of axial 111usc1c. For sonic srnaller fish, such as ~narblccl 
sculpin (Cottris klc~muthelisis), rainbow trout (O~icorlzyncli~~s 
niykiss), and grccn sunfish (Lepomis c ~ ~ u ~ i e l l r ~ s ) ,  wliolc-bocly 
samples (with the gastrointestinal contcnts rcmo\tccl) wcrc sub- 
mittcd for total mcrcury analysis. 

Laboratory Methods of Chemical 
Analysis 

Analysis of mercury (I-lg) in fish samples was done at tlie 
Trace Element Research Laboratory (TEKL) at Texas A&M 
University in College Station, Texas, under the direction of 
Dr. Robert Taylor. Before samples wcre analyzed for 1.1:: by 
cold-vapor atoniic absorption spectroscopy (CVAAS), tlie Hg 
was converted to tlie divalent niercury (Hg2+) form. Mercury 
was digested usilig a modified \/ersion of U.S. Environmental . 
Protection Agency (USEPA) methods 245.5 and 245.6 ( U S .  
Environmental Protection Agency, 1991). 'l'issue saniples were 
homogenized in tlic original sample containers using a 'T'elunar 
'rissumizer? and then subsampled. Tissue subsaniples were di- 
gested with nitric acid, sulfuric acid, potassium pernianganate. 
and potassium persulfate in polypropylene tubes in a water bath 
at 90 to 95 degrees Celsius ("C). Before analysis, hydroxyl- 
amine hydrochloride was added to reduce excess pcrnianga- 
nate, and tlie samples were brought to volun~e using distillcd- 
deionized water. 

In the CVAAS procedure for deterniination of I-lg, divalent 
mercury (f-lg") in aqueous sarnples (digests of  tissue samplcs) is 
reduced to the elemental state (I-lgo) by a strong reducing agent 
(stannous chloride). Ciaseous I-ig" enters tlie sweep gas and is 
introduced into an atomic absorption cell, wlicrc. light produccd 
by a I-lg vapor lamp is absorbed by the free 1-lg atonis. ivlercury 
concentration in tlle sarnple is determined by conlparing light 
absorption of the sample with that of external calibration stan- 
dards. The range limit of  detection (LOD) for these analyses 
was 0.009 to 0.0613 micrograms per gram (pglg), dry weight. 

Procedures that require tissue samples to be freeze-dried 
to determine mercury concentrations result in renioval of  the 
original moisture in the sample. Therefore, it is necessary to de- 
termine tissue moisture content to provide an estimate of mer- 
. cury concentration on a "live" or "wet weight" basis. Mercury 
concentration in tissue is regulated on wet weight basis (U.S. 
I'ood and Drug Administration, 1994; U.S. Environmental 
Protection Agency, 2001). Additionally, tissue moisture is a 
relative measure of  tlie quality of  tlie tissue sample. 

Moisture content was deterniincd by weight loss upon 
freeze drying and is expressed as weight percentage of the orig- 
inal wet saniple. Depending on sample size, cither the wholc 
sample or a representative aliquot was frozen and then dricd un-  
der vacuum until a constant weight was attained. Samples were 
prepared and dried using plastic materials to minimize potential 
contamination artifacts. 



Quality Assurance and Quality Control three saniple sets ranged fionl 0.24 to 9.17 percent, well within 
acceptable limits. 

As part of normal quality-assurance (QA) and quality-con- 
trol (QC) procedures, a standard number of proceclural blanks, 
laboratory duplicate samples, blind duplicate saniples, spiked 
samples, and standard reference materials were analyzed for 
each set of samples. Three sets of fish sanlples from Trinity 
County were analyzed at the TERL during tlie period 2000- 
2002. 

Procedurul blnnks were analyzed to quantify tlie amount 
of  total mercury that may have been added inadvertently dur- 
ing saniple processing. A total of 18 procedural blanks were 
analyzed in the three sample sets, with results ranging from 
0.00001 to 0.0047 pg/g (dry weight); results werc within ac- 
ceptable limits for all the saniples. 

Lahorurorv replicate sart~plcs were analyzed to provide 
a measure of tlie precision of the methods used for analysis. 
After tlie sample was homogenized, two separate subsamples 
were taken and analyzed. Replicate analyses were evaluated in 
accordance with a two-tiered acceptance criterion as follows: 
if the sample concentration was withiti the range of '2 to 10 
times the limit ofjdctcction (LOD), the variation in terms of a 
95-percent confidence interval had to be within 20 percent of 
the original value to meet the criterion, or if the sample conce~?- 
tration was greatcr than 10 t i~nes  the LOD, then the replicate 
sample had to be within 10 percent of  the original value to fall 
within the 95-perccnt confidence interval. 

12elutil~ept~rcentcige diference (RPD) is a nleasure of vari- 
ability or precision for replicate analyses, and is computed as 
100 timcs the absolute value of  the difference between two rep- 
licate analyscs divided by the mean of the replicate analyses. 
Values of KPD for tlie 15 laboratory replicates analyzed in the 

Spkrd srrnrples were analyzecl to provide a measure of the 
accuracy of the methods used for analysis. After the sample was 
hon~ogenized, two separate subsa~nples were taken: one was 
processed as a sample, and the other subsaniple had a known 
quantity of analyte added prior to analysis. Spike recoveries 
were considered acceptable if the average recovery was 85 to 
11 5 percent of the spike concentration after subtraction of the 
sample concentration. For the 18 spiked samples in the three 
sa~nple sets, the recovered percentage of tlie added spike total 
concentration ranged from 93.5 to 107 percent. 

Strrtlr/(rrd refer~nce ncuferrrrl (SRM) was analyzed to 
provide an estimate of range in accuracy of the laboratory in- 
strument used for the determination of total mercury concen- 
tration and to ensure that this method produced results that 
were comparable to those obtained by an independent organi- 
zation. The SRM used by the TERL was dogfish (Squalus sp.) 
muscle (DORM-2), certified by the National Research Council 
Canada (NRCC) as having a certified reference value (CRV) of 
4.64 pglg mercury (dry). The percentage recovery for the I8 
analyses of DORM-2 in the three sample sets ranged from 82.7 
to 107 percent, which is within acceptable limits. 

Blitid rrplrcare samples were submitted to the TERI, as 
additional QA-QC check on laboratory procedures. A total of 
39 blind replicate samples from the three sanlple sets were sub- 
mitted to the TERL. Data for these analyses are listed in tahlc 3. 
Most of the blind replicate sa~nples showed little variation. The 
median value ofRPD for the 39 replicates was 3.8 percent, and 
the mean value was 8.0 percent. Thirty-two of the 39 blind rep- 
licate pairs (82 percent) had RPD values less than 10 percent. 
arid 36 of 39 pairs (92 percent) had RPD values less than 20 
percent. These results are considered to be within acceptable 
limits of  variability. 

Table 3. Data from replicate analyses of fishes collected in Trinity Couity, California, 2000-2002 

[Sample d~ssected from left fillet of fish; replicate sample dissected from right fillet of fish, liwy, Ilighway; Mt, Mount. Ilg, merculy. Ilg'l: total mercilry. 
Sex: F, female'; M, male; Li. unknown. mm, nlillimeter; g. gram; %, perce~lt; pg/g: microgram per grani (equivalent to part per million)] 

Absolute 
value of 

Total Total Left fillet Right fillet Left fillet Right fillet relative Left sample Rightfillet 
Collection Common name length weight moisture moisture HgT-dry HgT-dry percentage ID sample ID 

Sex 
date 

(mml (gl (%) ('1 (pglg) (pglgl difference, 

HqT-dry 
Site 2 (fig. I), Trinity River at Big Flat Day Use Area near Big Bar: 

8/27/2002 Rainbow trout 166 40.9 78.7 78.4 0.306 0.278 9.6 TR-2002-F-00 1 TR-2002-R-00 I F 

Site 6, (f ig .  1 ) :  Tr~nity River at Hayden Flat near Big Bar: 
8/27/2002 Rainbow trout 147 28.2 79.3, 80.1 0.203 0.199 2.0 TR-2002-F-01 1 TR-7-002-R-011 F 

Site 7 (fig. I ) ,  Canyon Creek below Conrad Gulch near Junction City: 
8/27/2002 Rainbow trout 235 122.2 78.6 78.5 0.1194 0.300 1.3 TR-2002-F-04 1 TR-2002-R-04 1 F 

Site 10 (fig. 11, East Fork of North Fork Trinity River, 0.53 mile above Barney Gulch: 
8/27/2002 Rainbow trout 176 52.1 79.3 79.3 0.480 0.428 1 1.5 'T'R-2002-F-03 I 'I'K-2002-K-03 I M 

Site 11 (fig. 11, New River at Denny Campground near Denny: < 

9/7/2001 Rainbow trout 202 74.0 78.6 78.1 0.260 0.245 5.9 TR-2002-F-02 1 TK-2002-R-021 F 



Table 3. Data from replicate analyses of fishes collected in  Trinity County, California, 2000-2002--Continued. 

[Sample dissected from lefl fillet of fish; replicate sample dissected from right fillet offish. Hwy, highway; Mt, Mounl. Hg. mercury. HgT, total mercury. 
Sex: F, remale; M. male; 11, unknown, nim, millimeter; g, gram; Yo, percent: pglg, microgrim per gram (ecluivalenl t c ~  part per   nil lion)] 

Absolute 

Collection Total Total Left fillet Right fillet Left fillet Right fillet V a l U e  Of  relative Left fillet sample Right fillet 
Common name length weight moisture moisture HgT-dry HgT-dry I D  

Sex 
date 

( n ~ m )  ( g )  I%) 
percentage sample ID 

(11glg) (l.1glg) difference, 

Site 12 (fig. I ) ,  East ~ o r k  Trinity Arm of Trinity Lake near Trinity Center: 
11/9/2000 Smallmouth bass 308 47 I .5 76.7 76.6 
11/9/2000 Smallmouth bass 325 583.4 75.9 76.4 
11/9/2000 Sinallmouth buss 330 599.8 75.4 55.0 
11/9/2000 White catfish 325 523.5 77.5 71.4 
5/15/2001 Smallmouth bass 224 121.8 77.7 77.5 
5/15/2001 Smallmouth buss 206 91.9 79.3 79.0 
5/15/2001 Smallmouth bass 229 134.1 79.7 79.5 
511 5/2001 Sm;~lllnouth bass 294 329.5 77.3 77.2 
5/17/2001 Largrmo~~tli bass 353 738.0 77.9 77.7 
5/17/2001 Largrnlouth bass 463 1978.0 74.8 74.9 

Site 13 (fig. 11, East Fork Trinity River below County Road 106 near Trinity Center: 
9/6/2001 Rainbow trout 227 127.8 74.8 75.1 0.618 0.600 
8/12/2002 Rainbow trout 344 408.7 76.7 76.2 1.370 1.390 

Site 14 (fig. 11, Trinity Lake near Trinity Center: 
11/9/2000 grccn sunfish 180 113.7 80.7 80.6 0.830 0.810 

. 11/9/2000 Rainbow trout 364 442.9 76.7 77.8 0.854 0.869 
-5/17/2001 I-arge~nouth bass 393 1302.4 76.7 77.8 2.380 2.820 
.5/17/2001 Id;trgcmouth bass 450 2023.2 75.1 74.6 3.600 3.250 

Site 15 (fig. I ) ,  East Fork Trinity River 1.2 mile below Devils Creek near Trinity Center: 
.9/6/2001 Rainbow trout 220 117.8 77.3 77.1 1.810 1.760 
.,"8/12/2002 Rainbow trout 216 92.2 78.9 78.4 1.120 1.100 
. . 
Sjte 16 (fig. I ) ,  Carrville Pond near Carrville: 
.9/26/2000 Rainbow l r o ~ ~ t  283 275.9 76.8 75.5 0.092 0.1 10 
: 9/26/2000 Rainbow trout 296 328.3 75.0 74.9 0.086 0.090 

Site 17 (fig. l ) ,  Coffee Creelc at Hwy 3 near Carrville: 
9/12/2000 Rainbow trout 206 83.6 77.0 77.1 0.141 0.130 

Site 18 (fig. 11, Trinity River above Coffee Creek near Trinity Center: 
9/12/2000 Kainhow trout 216 97.4 75.9 76.2 0.244 0.232 
911 2/2000 R;~inhow trout 259 161.0 78.4 78.8 0.098 0.096 

Site 19 (fig. I) ,  East ForkTrinity River below Altoona Mine Drain below Trinity Center: 
9/5/2001 Rainbow trout 144 30.0 78.2 78.5 0.883 0.910 
8/13/2002 Rainbow trout 156 39.5 79.8 80.0 1 . 1  10 1 .1  60 

Site 20 (fig. 11, East Fork Trinity River Upstream Altoona Mine Drain near Castella: 
911 1/2000 Ri~inbow trout I89 7 1.8 76.8 77.6 1.230 1.190 
9/5/2001 Riiinbow trout 138 23.7 75.8 75.8 0.528 0.212 
8/13/2002 Rainbow trout 175 58.3 79.3 79.3 0.696 0.668 

Site 21 (fig. 11, Crow Creek above Confluence of East Fork Trinity River near Trinity: 
9/7/2001 Rainbow trout 130 22.8 76.4 76.7 0.530 0.505 
8/13/2002 Rainbow trout 186 66.3 79.2 79.2 0.81 1 0.850 
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FOREWORD 

This health advisory provides safe eating guidelines for consu~nption of various fish species 
taken from Trinity Lake (also known as Clair Engle Lake), Lewiston Lake, Carrville Pond, the 
Trinity River upstream of Trinity Lake, and the East Fork Trinity River in Trinity County. 
These guidelines were developed as a result of findings of high mercury levels in certain fish 
tested from some water bodies in this region and are provided to protect against possible adverse 
health effects from methylmercury as consumed from mercury-contaminated fish. Fish with low 
mercury levels considered safe to eat frequently are also noted in the guidelines. This report 
provides background information and a description of the data and criteria used to develop the 
guidelines. 

To protect public health in the period while this technical support document was being prepared 
for public comment, Trinity County, in consultation with the Office of Environmental Health 
Hazard Assessment, issued an interim public health notification for fish from the affected area. 
This notification is included in Appendix 1. Once completed, the guidelines contained herein 
will become the final state advisory. 

For further information, contact: 
Pesticide and Environmental Toxicology Branch 
Office of Environmental Health Hazard Assessment 
California Environmental Protection Agency 
151 5 Clay Street, 16~'' Floor 
Oakland, California 9461 2 
Telephone: (5 10) 622-3 170 

OR: 

Pesticide and Environmental Toxicology Branch 
Office of Environmental Health Hazard Assessment 
California Environmental Protection Agency 
1001 I Street, P.O. Box 401 0 
Sacramento, CA 95 8 12-40 10 
~ e l e ~ h o n e :  (91 6) 327-73 19 
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EXECUTIVE SUMMARY 

The United States Geological Survey (USGS) conducted a reconnaissance survey of mercury 
contamination in edible fish tissue from Trinity Lake and selected water bodies in the Trinity 
River watershed, an area possibly affected by historic gold and mercury mining. These data 
were evaluated by the Office of Environmental Health Hazard Assessment (OEHHA), together 
with fish samples collected in this region through the Surface Water Ambient Monitoring 
Program (SWAMP), in an effort to determine whether there may be potential adverse health 
effects associated with the consumption of sport fish from these water bodies. 

Almost all fish contain detectable levels of mercury, more than 95 percent of which occurs as 
methylmercury, a highly toxic form of the element. Consumption of fish is the major route of 
exposure to methylmercury in the United States. The critical target of methylmercury toxicity is 
the nervous system, particularly in developing organisms such as the fetus and young children. 
Significant methylmercury toxicity can occur to the fetus during pregnancy even in the absence 
of sy~nptoms in the mother. In 1985, the United States Environmental Protection Agency (U.S. 
EPA) set a reference dose (RfD, that is the daily exposure likely to be without significant risk of 
deleterious effects during a lifetime) for lnethylmercury of 3x10-~  mglkg-day, based on central 
nervous system effects (ataxia and paresthesias) in adults. In 1995, and confirmed in 2001, this 
RfD was lowered to 1x10-~  mglkg-day, based on developmental neurologic abnormalities in 
infants exposed in utero, using the Iraqi and Faroe Island data, respectively. OEHHA finds 
convincing evidence that the fetus is more sensitive than adults to the neurotoxic effects of 
mercury, but also recognizes that fish can play an important role in a healthy diet, particularly 
when it replaces other, higher fat sources of protein. Numerous human and animal studies have 
shown that fish oils have beneficial cardiovascular and neurological effects. Because it is 
important to protect the most sensitive poplation without unduly restricting fish consumption in 
others, OEHHA chooses to use both the current and previous U.S. EPA reference doses for two 
distinct population groups. In these guidelines, the current RfD based on effects in infants will 
be used for women of childbearing age and children aged 17 and younger. The previous RfD, 
based on effects in adults, will be used for women beyond their childbearing years and men. 

In order to provide safe eating guidelines for various fish species, mean mercury concentrations 
in fish from a site or region are compared to OEHHA guidance tissue levels for methylmercury, 
which are designed so that individuals consulning no more than a preset number of meals should 
not exceed the RfD for this chemical. Safe eating guidelines identify those fish species with high 
mercury levels whose consumption should be restricted or avoided altogether (see the "Caution" 
table), as well as those low-mercury fish that may be consulned frequently (two or more times 
per week) as part of a healthy diet (see the "Best Choices" table). A statistically representative 
sample size was available to provide safe eating guidelines for largemouth bass, stnalllnouth 
bass, white catfish, brown trout, and rainbow trout from Trinity Lake, and rainbow trout from 
Lewiston Lake, Carrville Pond, the Trinity River upstream from Trinity Lake, and the East Fork 
Trinity River. Supporting data (such as mercury concentration for a closely related species at a 
similar trophic level) were used to develop additional consumption guidelines for Chinook 
salmon from Trinity Lake. 
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All individuals, especially women of childbearing age and children aged 17 and younger, are 
advised to follow the safe eating guidelines to ensure that their methylme_lcury ingestion does not 
exceed the reference dose. With the exception of ocean or river-run salmon or steelhead, which 
may be consumed more frequently, for other generally low mercury fish species not included in 
this evaluation, but potentially found in these water bodies (e.g., green sunfish, Kokanee salmon, 
brown and black bullhead), OEHHA advises that women of childbearing age and children aged 
17 and younger follow the recent U.S. EPA and U.S. Food and Drug Administration (U.S. FDA) 
Joint Federal Advisory for Mercury in Fish. This advisory recoiiiniends that pregnant women or 
women who may become pregnant, nursing mothers and young children consume no more than 
one meal per week of locally caught fish, when no other advice is available, and eat no other fish 
that week. OEHHA recommends that children through age 17 also follow this advice because of 
continued nervous system development during adolescence. Meal sizes should be adjusted to 
body weight as described in the safe eating guidelines table. 

For general advice on how to limit your exposure to chemical contaminants in sport fish (e.g., 
eating smaller fish of legal size), as well as a fact sheet on methylmercury in sport fish, see the 
California Sport Fish Consumption Advisories (http:llw~~~v.ochI~a.ca.,~~~vlfish.html) and 
Appendix 2. Advice for other California water bodies can be found online at: 
http://www.oehha.ca.gov/fish/so~cal/index.html. It should be noted that, unlike the case for 
many organic contaminants, various cooking and cleaning techniques will not reduce the 
methylmercury content of fish. 
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SAFE EATING GUIDELINES 
FlSH CONSUMPTION FROM TRINITY LAKE, LEWISTON LAKE, CARRVILLE POND, 

THE TRINITY RIVER UPSTREAM OF TRINITY LAKE, 
AND THE EAST FORK TRINITY RIVER 

Fish are nutritious and should be part of a healthy, balanced diet. It is important, however, to 
choose your fish wisely. OEHHA recommends that you choose fish to eat that are low in 
mercury, including the following fish caught from Trinity Lake, Lewiston Lake, Carrville Pond, 
the Trinity River upstream of Trinity Lake, and the East Fork Trinity River. 

Because some other types of fish from these water bodies contain higher levels of mercury, 
OEHHA provides the following recommendations that you can follow to reduce the risks from 
exposure to mercury in fish. 

CONTACT WITH THE WATER IS SAFE. 
EAT SMALLER FlSH OF LEGAL SIZE. Fish accumulate mercury as they grow. 
SERVE SMALLER MEALS.TO CHILDREN. Meal size is assumed to be 8 ounces for a 160-pound adult. If you 
weigh more or less than 160 pounds, add or subtract one ounce to your meal size, respectively, for each 20-pound 
difference in body weight. 
DO NOT COMBINE FlSH CONSUMPTION ADVICE. If you eat multiple species or catch fish from more than one 
area, the recommended guidelines for different species and locations should not be combined. 
CONSIDER YOUR TOTAL FlSH CONSUMPTION. Fish from many sources (including stores and restaurants) can 
contain elevated levels of mercury and other contaminants. If you eat commercial and/or sport fish with lower 
contaminant levels, you can safely eat more fish. The American Heart Association recommends that healthy adults 
eat at least two servings of fish per week. Commercial fish such as shrimp, king crab, scallops, farmed catfish, wild 
ocean salmon, oysters, tilapia, flounder, and sole generally contain some of the lowest levels of mercury, as do the 
local fish in the "Best Choices" table. 
FlSH FROM MANY OTHER WATER BODIES ARE KNOWN OR SUSPECTED TO HAVE ELEVATED MERCURY 
LEVELS. Not all water bodies in California have been tested. It is recommended that, with the exception of ocean or 
river-run salmon or steelhead, which may be eaten more frequently, generally low mercury fish from places without 
published guidelines should be eaten one meal per week or less. 
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TRINITY LAKE and the TRINITY RIVER WATERSHED SPORT FISH 

Largemouth Bass (Micropterus salmoides) 
? - 

D~iane Raver, USFWS 

Smallmouth - Bass - (Micropterus - - -  - dolonzieu) - -  - 

-9 
G 

Duane  aver, USFWS' 

Duane Raver, USFWS 

Timothy Knepp, USFWS 
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Brown Trout (Salmo trutta) 

Rainbow Trout (Oncorhynchus mykiss) 

Duane Raver, USFWS 

Note: Pictures are not to scale 

I 
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INTRODUCTION 

Mercury contamination of fish is a national problem that has resulted in the issuance of fish 
consumption advisories in most states, including California (U.S. EPA, 2003). Mercury enters 
the environment from the breakdown of minerals in rocks and leaching from old mine sites. It is 
also emitted into air from mining deposits, the burning of fossil fuels, and other industrial 
sources, as well as from volcanic emissions. Mercury contamination thus occurs as a result of 
both natural and anthropogenic sources and processes. Once mercury is released into the 
environment, it cycles through land, air, and water. The deposition of mercury in aquatic 
ecosystems is a concern for public and environmental health because microorganisms (bacteria 
and fungi) in the sediments can convert inorganic mercury into organic methylmercury, a 
particularly toxic form of mercury. Once formed, methyl~nercury accumulates or "biomagnifies" 
in the aquatic food chain, reaching the highest levels in fish and other organisms at the top of the 
food web. 

Elevated levels of mercury associated with historic gold and mercury mining have been found in 
fish in numerous reservoirs and stream sites in northern California (see, e.g., May et al., 2000; 
Alpers et al., 2004). As a result, fish consumption advisories based on mercury contamination 
have been issued by the Office of Environmental Health Hazard Assessment (OEHHA) for 
various water bodies in Nevada, Placer, Yuba, Glenn, Tehama, Lake, Yolo, Colusa, Napa, 
Solano, and Santa Clara Counties. In a further effort to assess the status of mercury 
contamination in other California gold and mercury mining districts, the United States 
Geological Survey (USGS) collected sport fish from Trinity Lake (also known as Clair Engle 
Lake) and the Trinity River watershed region of Trinity County (including the Trinity River 
upstream and downstream from Trinity Lake, Coffee Creek, Canyon Creek, Eastman Creek, 
Eastman Dredge Ponds, Carrville Pond, Crow Creek, Tamarack Creek, the New River, and the 
East Fork Trinity River and its tributaries) in 2000 to 2002 (May et al., 2004; May et al., 2005). 
These data were evaluated together with mercury data from samples collected and analyzed from 
Trinity Lake and Lewiston Lake by the Toxic Substances Monitoring Program (TSMP), which is 
now included under the Surface Water Ambient Monitoring Program (SWAMP) of the State 
Water Resources Control Board. Sufficient numbers of legalledible-sized fish were only 
available to make an evaluation for Trinity Lake, Lewiston Lake, Carrville Pond, the Trinity 
River upstream of Trinity Lake, and the East Fork Trinity River (see Figure 1). (Samples from 
Coffee Creek near the confluence of the Trinity River were included with the Trinity River 
upstream of Trinity Lake samples). To protect public health in the period while this technical 
support document was being prepared for public comment, Trinity County, in consultation with 
the Office of Environmental Health Hazard Assessment, issued an interim public health 
notification for fish from the affected area. This notification is included in Appendix 1. The safe 
eating guidelines included herein are based on the potential exposure to methylmercury through 
consumption of certain fish from these areas and seek to minimize the associated potential health 
risks of such exposure (see the "Caution" table). Although almost all sport and commercial fish 
contain measurable levels of mercury, exposure can be increased to unacceptable levels in areas 
where local mercury contamination is a problem. Safe eating guidelines also include information 
about fish with low levels of mercury considered safe to eat frequently (two or more times per 
week; see the "Best Choices" table). 
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OEHHA is the agency responsible for evaluating potential public health risks from chemical 
contamination of sport fish. This includes issuing advisories, when appropriate, for the State of 
California. OEHHA's authorities to conduct these activities are based on mandates in the 
California Health and Safety Code, Section 59009, to protect public health, and Section 5901 1, 
to advise local health authorities, and the California Water Code Section 13 177.5, to issue health 
advisories. Fish advisories developed by OEHHA are published in the California Sport Fishing 
Regulations and California Sport Fish Consumption Advisories. OEHHA now emphasizes "safe 
eating guidelines" as part of health advisories in an effort to inform consumers of healthy choices 
in fish consumption as well as those that should be avoided or restricted. 

In evaluating the USGS and TSMP data, it was determined that some fish species in Trinity Lake 
and surrounding water bodies in the Trinity River watershed had sufficient levels of mercury that 
could be a concern for frequent sport fish consumers. Because final state fish consumption 
advice was not currently in place for these water bodies, development of a health advisory and 
the resulting safe eating guidelines was deemed appropriate. 

BACKGROUND 

The Trinity River watershed area is located in one of the most productive gold mining regions of 
California and has been the site of historic load, placer and dredge mining operations (Clark, 
1998). Mercury was often used in these processes to aid in the recovery of gold (Hunerlach and 
Alpers, 2003) and, as a result, may have contaminated many of the local waterways. 
Additionally, the inactive Altoona Mercury Mine is located along the East Fork Trinity River 
and is reported to contribute significantly to the mercury content of Trinity Lake (May et al., 
2004). 

: The Trinity region is also an important recreation area in the state, known for its excellent fishing 
(Stienstra, 2004). The state record smallmouth bass was caught from Trinity Lake in 1976 
(CDFG, 2004). Bullhead, catfish, brown trout, rainbow trout, and largemouth bass can also be 
caught in the lake (Stienstra, 2004; Hanson, personal communication, 2004). Trinity Lake is \ 

overpopulated with a stunted and self-sustaining population of Kokanee salmon. Since 1997, 
Trinity Lake has been planted with approximately 25,000 Chinook (King) salmon annually. 
These inland Chinooks feed, in part, on resident Kokanee, and do not reproduce (Hanson, 
personal communication, 2004). Several rivers and creeks in the area are stocked with rainbow, 
brook or brown trout (Stienstra, 2004). 

In an effort to assess mercury bioaccu~nulation in selected water bodies in the Trinity River 
watershed, USGS collected a total of seven sport fish species by electrofishing equipment or gill 
nets from 2000 to 2002 at 23 sites in the region, including Trinity Lake (May et al., 2004). 
Species collected included largemouth bass, small~nouth bass, white catfish, brown bullhead, 
green sunfish, rainbow trout, and brook trout. Fish were measured and weighed; boneless and 
skinless individual fillets were submitted to the Trace Element Research Laboratory (TERL). 
Mercury levels were determined by cold-vapor atomic absorption spectroscopy. 

Additionally, a limited number of composite samples of black bullhead (n = two in one 
composite) and rainbow trout (n = 13 in two composites) were collected from Carrville Pond and 
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the East Fork Trinity River by electrofishing equipment or gill nets as part of TSMP in 1990- 
1992. In 2002, brown trout (n = 15 in five composites), Chinook salmon (n = two), largemouth 
bass (n = I ) ,  rainbow trout (n = 3 1 in eight composites), and smallmouth bass (n = 12 in eight 
composites) were collected and analyzed by TSMP using the same methods as described above. 
Fish were measured and weighed and made into composites using skin-off muscle fillet. 
Composite samples were homogenized at the California Department of Fish and Game (CDFG) 
Water Pollution Control Laboratory (1 990-1992 data) or Moss Landing Marine Laboratories 
(2002 data) and analyzed for total mercury by cold vapor atomic absorption spectrophotornetry 
(Rasmussen, 1995). 

A number of organic contaminants, including chlordane, DDTs, and PCBs, were also measured 
in samples of brown trout, rainbow trout, white catfish, and smallmouth bass collected from 
Trinity Lake and surrounding water bodies by TSMP. Homogenized tissue was analyzed by gas 
chromatography, using mass spectrometry (GCIMS) for chlorinated hydrocarbon determination. 
Mean values of these chemicals for each species were below OEHHA's screening values 
(Brodberg and Pollock, 1999) used to determine whether further evaluation or site-specific . 
advice should be considered. As such, only mercury data were considered for these guidelines. 

It is not possible to determine in advance how many samples of each fish species from each site 
will be necessary in order to statistically interpret contamination data for safe eating guidelines. 
However, U.S. EPA does recommend a minimum of three replicate composite samples of three 
fish per composite (nine total fish) in order to begin assessing the magnitude of contamination at 
a site. U.S. EPA also recommends that at least two fish species be sampled per site. Although 
composite analysis is generally the most cost-efficient method of estimating the average 
concentration of chemicals in a fish species, individual sampling provides a better measure of the 
range and variability of contaminant levels in a fish population (U.S. EPA, 2000a). Using these 
guidelines, OEHHA believes that a minimum of three replicates of three fish per composite or, 
preferably, nine individual fish samples of multiple species from each site should be analyzed for 
this type of pilot study. Fish samples should be collected from multiple (legalledible-) size 
classes. Following this sampling protocol will allow estimation of the range and variation of 
contaminant concentrations at a particular site and derivation of a representative mean 
concentration for use in developing fish consumption guidelines. More samples will provide a 
better estimate of the mean contaminant level in various fish species and are especially important 
for large water bodies. 

Of the samples collected from Trinity Lake and selected water bodies in the Trinity River 
watershed, largemouth bass (n = 24), smallmouth bass (n = 23), white catfish (n = 28), brown 
trout (n = 15), and rainbow trout (n = 84) had sufficient sample size (2 9 fish per species) of 
legalledible size fish (see Table 1 )  to be considered representative of mercury levels in those 
species, thereby allowing adequate estimation of the health risks associated with their 
consumption. Interpretation of data for other fish when there is a limited sample size can be 
found in the guidelines for fish consumption section of this report. 
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METHYLMERCURY TOXICOLOGY 

Mercury is a metal found naturally in rocks, soil, air, and water that can be concentrated to high 
levels in the aquatic food chain by a combination of natural processes and human activities 
(ATSDR, 1999). The toxicity of mercury to humans is greatly dependent on its chemical form 
(elemental, inorganic, or organic) and route of exposure (oral, dermal, or inhalation). 
Methylmercury (an organic form) is highly toxic and can pose a variety of human health risks 
(NASINRC, 2000). Of the total amount of mercury found in fish muscle tissue, methylmercury 
comprises more than 95 percent (ATSDR, 1999; Bloom, 1992). Because analysis of total 
mercury is less expensive than that for methylmercury, total mercury is usually analyzed for 
~iiost fish studies. In this study, total mercury was measured and assumed to be 100 percent 
methylmercury for the purposes of risk assessment. 

Fish consumption is the major route of exposure to methylmercury in the United States (ATSDR, 
1999). As noted above, almost all fish contain detectable levels of methylmercury, which, when 
ingested, is almost completely absorbed from the gastrointestinal tract (Aberg et al., 1969; Myers 
et al., 2000). Once absorbed, methylmercury is distributed throughout the body, reaching the 
largest concentration in kidneys. Its ability to cross the placenta as well as the blood-brain 
barrier allows methylmercury to accumulate in the brain and fetus, which are known to be 
especially sensitive to the toxic effects of this chemical (ATSDR, 1999). In the body, 
methylmerci~ry is slowly converted to inorganic mercury and excreted predominantly by the 
fecal (biliary) pathway. Methylmercury is also excreted in breast milk (ATSDR, 1999). The 
biological half-life of methylmercury is approximately 44-74 days in humans (Aberg, 1969; 
Smith et al., 1994), meaning that it takes approximately 44-74 days for one-half of a single 
ingested dose of methylmercury to be eliminated from the body. 

' Human toxicity of methylmercury has been well studied following several epidemics of human 
poisoning resulting from consumption of highly contaminated fish (Japan) or seed grain (Iraq, 
Guatemala, and Pakistan) (Elhassani, 1982-83). The first recorded mass methylmercury 
poisoning occurred in the 1950s and 1960s in Minamata, Japan, following the consumption of 
fish contaminated by industrial pollution (Marsh, 1987). The resulting illness was manifested 
largely by neurological signs and symptoms such as loss of sensation in the hands and feet, loss 
of gait coordination, slurred speech, sensory deficits including blindness, and mental 
disturbances (Bakir et al., 1973; Marsh, 1987). This syndrome was subsequently named 
Minamata Disease. A second outbreak of methylmercury poisoning occurred in Niigata, Japan, 
in the mid-1960s. In that case, contaminated fish were also the source of illness (Marsh, 1987). 
In all, more than 2,000 cases of methylmercury poisoning were reported in Japan, including 
more than 900 deaths (Mishima, 1992). 

The largest outbreak of methylmercury poisoning occurred in Iraq in 1971-1972 and resulted 
from consumption of bread made from seed grain treated with a methylmercury fungicide (Bakir 
et al., 1973). This epidemic occurred over a relatively short term (several months) compared to 
the Japanese outbreak. The mean methylmercury concentration of wheat flour samples was 
found to be 9.1 micrograms per gram (pglg). Over 6,500 people were hospitalized, with 459 
fatalities. Signs and symptoms of methylmercury toxicity were similar to those reported in the 
Japanese epidemic. 
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Review of data collected during and subsequent to the Japan and Iraq outbreaks identified the 
critical target of methylmercury as the nervous system and the most sensitive subpopulation as 
the developing organism (U.S. EPA, 1997). During critical periods of prenatal and postnatal 
structural and functional development, the fetus and children are especially susceptible to the 
toxic effects of methylmercury (ATSDR, 1999; IRIS, 1995). When maternal methylmercury 
consumption is very high, as happened in Japan and Iraq, significant methylmercury toxicity can 
occur to the fetus during pregnancy, with only very mild or even in the absence of symptoms in 
the mother. In those cases, symptoms in children are often not recognized until development of 
cerebral palsy and/or mental retardation many months after birth (Harada, 1978; Marsh et al., 
1980; Marsh et al., 1987; Matsumoto et al., 1964; Snyder, 197 1). 

The International Agency for Research on Cancer (IARC) has listed methylmercury compounds 
as possible human carcinogens, based on inadequate data in humans and limited evidence in 
experimental animals (increased incidence of tumors in mice exposed to methylmercury 
chloride) (IARC, 1993). U.S. EPA has also listed methylmercury as a possible human 
carcinogen (IRIS, 2001). OEHHA has administratively listed methylmercury compounds on the 
Proposition 65 list of chemicals known to the State of California to cause cancer. No estimate of 
the increased cancer risk from lifetime exposure has been developed for methylmercury. 

DERIVATION OF REFERENCE DOSES FOR METHYLMERCURY 

A reference dose (RfD) is an estimate of daily human exposure to a chemical that is likely to be 
without significant risk of adverse effects during a lifetime (including to sensitive population 
subgroups), expressed in units of mglkg-day (IRIS, 1995). This estimate includes a safety factor 
to account for data uncertainty. The underlying assumption of a reference dose is that, unlike 
carcinogenic effects, there is a threshold dose below which certain toxic effects will not occur. 
The reference dose for a particular chemical is derived from review of relevant toxicological and 
epidemiological studies in animals and/or humans. These studies are used to determine a No- 
Observed-Adverse-Effect-Level (NOAEL; the highest dose at which no adverse effect is seen), a 
Lowest-Observed-Adverse-Effect-Level (LOAEL; the lowest dose at which any adverse effect is 
seen), or a benchmark dose level (BMDL; a statistical lower confidence limit of a dose that 
produces a certain percent change in the risk of an adverse effect) (IRIS, 1995). Based on these 
values and the application of uncertainty factors to account for incomplete data an'd sensitive 
subgroups of the population, a reference dose is then generated. Exposure to a level above the 
RfD does not mean that adverse effects will occur, only that the possibility of adverse effects 
occurring has increased (IRIS, 1993). 

The first U.S. EPA RfD for ~nethylmercury was developed in 1985 and set at 3x1 mg/kg-day 
(U.S. EPA, 1997). This RfD was based, in part, on a World Health Organization (WHO) report 
su~n~narizing data obtained from several early epidemiological studies on the Iraqi and Japanese 
~nethylmercury poisoning outbreaks (WHO, 1976). WHO found that the earliest symptoms of 
methylmercury intoxication (paresthesias) were reported at blood and hair concentrations 
ranging from 200-500 pg/L and 50-1 25 pg/g, respectively, in adults. In cases where ingested 
mercury dose could be estimated (based, for example, mercury concentration in contaminated 
bread and number of loaves consumed daily), an empirical correlation between blood and/or hair 
mercury concentrations and onset of symptoms was obtained. From these studies, WHO 
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determined that methylmercury exposure equivalent to long-term daily intake of 3-7 pglkg body 
weight in adults was associated with an approximately 5 percent prevalence of paresthesias 
(WHO, 1976). U.S. EPA further cited a study by Clarkson et al. (1 976) to support the range of 
blood mercury concentrations at which paresthesias were first observed in sensitive members of 
the adult population. This study found that a small percentage of Iraqi adults exposed to 
methylmercury-treated seed grain developed paresthesias at blood levels ranging from 240 to 
480 pgIL. The low end of this range was considered to be a LOAEL and was estimated to be 
equivalent to a dosage of 3 pglkg-day. U.S. EPA applied a 10-fold uncertainty factor to the 
LOAEL to reach what was expected to be the NOAEL. Because the LOAEL was observed in 
sensitive individuals in the population after chronic exposure, additional uncertainty factors were 
not considered necessary for exposed adults (U.S. EPA, 1997). 

Although this RfD was derived based on effects in adults, even at that time researchers were 
aware that the fetus might be more sensitive to methylmercury (WHO, 1976). It was not until 
1995, however, that U.S. EPA had sufficient data from Marsh et al. (1 987) and Seafood Safety 
(1991) to develop an oral RfD based on methylmercury exposures during the prenatal stage of 
development (IRIS, 1995). Marsh et al. (1 987) collected and summarized data from 81 mother 
and child pairs where the child had been exposed to methylmercury in utero during the Iraqi 
epidemic. Maximum mercury concentrations in maternal hair during gestation were correlated 
with clinical signs in the offspring such as cerebral palsy, altered muscle tone and deep tendon 
reflexes, and delayed developmental milestones that were observed over a period of several years 
after the poisoning. Clinical effects incidence tables included in the critique of the risk 
assessment for methylmercury conducted by U.S. FDA (Seafood Safety, 1991) provided dose- 
.response data for a benchmark dose approach to the RfD, rather than the previously used 
NOAELILOAEL method. The BMDL was based on a maternal hair mercury concentration of 
1 1 parts per million (ppm). From that, an average blood mercury concentration of 44 pg/L was 
'estimated based on a hair: blood concentration ratio of 250:l. Blood mercury concentration was, 

+ ,  

in turn, used to calculate a daily oral dose of 1.1 pglkg-day, using an equation that assumed 
steady-state conditions and first-order kinetics for mercury. An uncertainty factor of 10 was 
applied to this dose to account for variability in the biological half-life of methylmercury, the 
lack of a two-generation reproductive study and insufficient data on the effects of exposure 
duration on developmental neurotoxicity and adult paresthesias. The oral RfD was then 
calculated to be 1x1 mglkg-day, to protect against developmental neurological abnormalities 
in infants (IRIS, 1995). This fetal RfD was deemed protective of infants and sensitive adults. 

The two previous RfDs for methylmercury were developed using data from high-dose poisoning 
events. Recently, the National Academy of Sciences was directed to provide scientific guidance 
to U.S. EPA on the development of a new RfD for methylmercury (NAS/NRC, 2000). Three 
large prospective epidemiological studies were evaluated in an attempt to provide more precise 
dose-response estimates for methylmercury at chronic low-dose exposures, such as might be 
expected to occur in the United States. The three studies were conducted in the Seychelles 
Islands (Davidson et al., 1995, 1998), the Faroe Islands (Grandjean et al., 1997, 1998, 1999), and 
New Zealand (Kjellstrom et al., 1986, 1989). The residents of these areas were selected for 
study because their diets rely heavily on consumption of fish and marine mammals, which 
provide a continual source of methylmercury exposure (NASINRC, 2000). 
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Although estimated prenatal methylmercury exposures were similar among the three studies, 
subtle neurobehavioral effects in children were found to be associated with maternal 
methylmercury dose in the Faroe Islands and New Zealand studies, but not in the Seychelle 
Islands study. The reasons for this discrepancy were unclear; however, it may have resulted 
from differences in sources of exposure (marine mammals and/or fish), differences in exposure 
pattern, differences in neurobehavioral tests administered and age at testing, the effects of 
confounding variables, or issues of statistical analysis (NASINRC, 2000): The National 
Academy of Sciences report supported the current U.S. EPA RfD of 1x1 0-4 mglkg-day for 
fetuses, but suggested that it should be based on the Faroe Islands study rather than Iraqi data. 

U.S. EPA recently published a new RfD document that arrives at the same numerical RfD as the 
previous fetal RfD, using data from all three recent epidemiological studies while placing 
emphasis on the Faroe Island data (IRIS, 2001). In order to develop an RfD, U.S. EPA used 
several test scores from the Faroes data, rather than a single measure for the critical endpoint as 
is customary (IRIS, 2001). U.S. EPA developed BMDLs utilizing test scores for several 
different neuropsychological effects with cord blood as the biomarker. The BMDLs for different 
neuropsychological effects in the Faroes study ranged from 46-79 pg mercurylliter blood. 
U.S. EPA then chose a one-compartment model for conversion of cord blood to ingested 
maternal dose, which resulted in estimated maternal mercury exposures of 0.857-1.472 pglkg- 
day (IRIS, 2001). An uncertainty factor of ten was applied to the oral doses corresponding to the 
range of BMDLs to account for interindividual toxicokinetic variability in ingested dose 
estimation from cord-blood mercury levels and pharmacodynamic variability and uncertainty, 
leading to an RfD of 1x10-~ mglkg-day (IRIS, 2001). In support of this RfD, U.S. EPA found 
that benchmark dose analysis of several neuropsychological endpoints from the Faroe Island and 
New Zealand studies, as well as an integrative analysis of all three epidemiological studies, 
converged on an RfD of l x l ~ - ~  mglkg-day (IRIS, 2001). U.S. EPA (IRIS, 2001) now considers 
this RfD to be protective for all populations. However, in their joint Federal Advisory for 
Mercury in Fish, U.S. EPA and U.S. FDA only apply this RfD to women who are pregnant or 
might become pregnant, nursing mothers, and young children (U.S. EPA, 2004) (see Guidelines 
for Fish Consumption section for further details). 

OEHHA finds that there is convincing evidence that the fetus is more sensitive than adults to the 
neurotoxic and subtle neuropsychological effects of methylmercury. As noted previously, during 
the Japanese and Iraqi methylmercury poisoning outbreaks, significant neurological toxicity 
occurred to the fetus even in the absence of symptoms in the mother. In later epiderniological 
studies at lower exposure levels (e.g., in the Faroe Islands), these differences in maternal and 
fetal susceptibility to methylmercury toxicity were also observed. Recent evidence has shown 
that the nervous system continues to develop through adolescence (see, for example, Giedd et al., 
1999; Paus et al., 1999; Rice and Barone, 2000). As such, it is likely that exposure to a 
neurotoxic agent during this time may damage neural structure and function (Adams et al., 
2000), which may not become evident for many years (Rice and Barone, 2000). Thus, OEHHA 
considers the RfD based on subtle neuropsychological effects following fetal exposure to be the 
best estimate of a protective daily exposure level for pregnant or nursing women and children 

\ 

aged 17 years and younger. 
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OEHHA also recognizes that fish can play an important role in a healthy diet, particularly when 
it replaces other, higher fat sources of protein. Numerous human and animal studies have shown 
that fish oils have beneficial cardiovascular and neurological effects (see, for example, Harris 
and Isley, 2001; Iso et al., 2001; Cheruka et al., 2002; Mori and Beilin et al., 2001; Daviglus et 
al., 1997; von Schacky et al., 1999; Valagussa et al., 1999; Moriguchi et al., 2000; Lim and 
Suzuki, 2000). Nonetheless, the hazards of methylmercury that may be present in fish, 
particularly to developing fetuses and children, cannot be overlooked. When contaminants are 
present in a specific food that can be differentially avoided, it is not necessary to treat all 
populations in the most conservative manner to protect the most sensitive population. Sport fish 
consumption advisories are such a case. Exposure advice can be tailored to specific risks and 
benefits for populations with different susceptibilities so that each population is protected 
without undue burden to the other. Fish consumption guidelines utilize the best scientific data 
available to provide the most relevant advice and protection for all potential consumers. 

In an effort to address the risks of methylmercury contamination in different populations as well 
as the cardiovascular and neurological benefits of fish consumption, two separate RfDs will be 
used to assess risk for different population groups. OEHHA has formerly used separate 
methylmercury RfDs for adults and pregnant women to formulate advisories for methylmercury 
contamination of sport fish (Stratton et al., 1987). Additionally, the majority of states issues 
separate consumption advice for sensitive (e.g., children) and general population groups. 
OEHHA chooses to use both the current and previous U.S. EPA references doses for two distinct 
population groups. For these safe eating guidelines, the current RfD of 0.1 pglkg-day, based on 
effects in infants will be used for women of childbearing age and children aged 17 and younger. 
The previous RfD of 0.3 pglkg-day, based on effects in adults, will be used for women beyond 

'their childbearing years and men. 

MERCURY LEVELS IN FISH FROM TRINITY LAKE, LEWISTON 
LAKE, CARRVILLE POND, THE TRINITY RIVER UPSTREAM FROM 
TRINITY LAKE, AND THE EAST FORK TRINITY RIVER 

In general, mercury concentrations in fish and other biota are dependent on the mercury level of 
the environment in which they reside. However, there are many factors that affect the 
accumulation of mercury in fish tissue. Fish species and age (as inferred from length) are known 
to be important determinants of tissue mercury concentration (WHO, 1989; 1990). Fish at the 
highest trophic levels (i.e., top predatory fish) generally have the highest levels of mercury. 
Additionally, because the biological half-life of methylmercury in fish is much longer 
(approximately 2 years) than it is in mammals, tissue concentrations increase with increased 
duration of exposure (Krehl, 1972; Stopford and Goldwater, 1975; Tollefson and Cordle, 1986). 
Thus, within a given species, tissue methylmercury concentrations are expected to increase with 
increasing age and length. The accumulation of mercury in fish is also dependent on 
environmental pH, redox potential, temperature, alkalinity, buffering capacity, suspended 
sediment load, and geomorphology in individual water bodies (Andren and Nriagu, 1979; Berlin, 
1986; WHO, 1989). 

The mean mercury concentration, length, and sample size for each species collected and 
analyzed from Trinity Lake and the Trinity River watershed are presented in Table I .  Although 
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this region conhins many separate water bodies, fish can migrate between some of the different 
sites (e.g., between the East Fork Trinity River and Trinity Lake). Fish can also migrate out of 
Lewiston or Trinity lakes to downstream sites; however, the reverse cannot occur. Data for 
rainbow trout showed that this species contained considerably lower levels of mercury from 
Lewiston Lake, Carrville Pond, and the Trinity River upstream of Trinity Lake (including Coffee 
Creek near the confluence of the Trinity River) (see Table 1) compared to other water bodies 
evaluated within the Trinity River watershed. Thus, rainbow trout from those three sites were 
evaluated separately. Complete descriptive statistics for each fish species in this study can be 
found in Appendix 3; individual mercury concentrations and lengths of legalledible size fish 
from which'species means were generated can be found in Appendix 4. Individual mercury 
concentrations and lengths for fish below legalledible size fish are presented in Appendix 5, 
although these fish were not used for development of the safe eating guidelines. 

Mercury concentrations in legalledible size fish of all species ranged from 0.02 pprn in a rainbow 
trout to 1.23 pprn in a largemouth bass. For those species with sufficient sample size to 
adequately represent mercury levels (n 2 9 fish), the following mercury concentrations and fish 
lengths were reported for ediblellegal-sized fish: mean mercury concentration for largemouth 
bass was 0.55 ppm, with a range of 0.25 to 1.23 ppm. Largemouth bass ranged in length from 
307 to 489 mm, with a mean of 385 mm. Mercury concentrations in smalllnouth bass ranged 
from 0.17 ppm to 0.68 ppm, with a mean of 0.39 ppm. Lengths in this species ranged from 305 
mm to 355 mm and averaged 3 19 mm. Mercury concentrations in white catfish ranged from 
0.03 to 0.59 ppm, with a mean of 0.1 1 ppm; lengths in this species ranged from 250 to 370 mm, 
with a mean of 298 mm. Rainbow trout from all sites had a mean mercury concentration of 0.1 1 
ppm (range: 0.02 to 0.41 ppm) and a mean length of 299 mm (range: 200 to 459 mm) at all sites. 
However, rainbow trout from Lewiston Lake, Carrville Pond, and the Trinity River upstream of 
Trinity Lake had mean mercury concentrations of 0.04,0.02, and 0.07 ppm, respectively. Brown 
trout had a mean mercury concentration of 0.07 pprn (range: 0.06 to 0.09 ppm) and a mean 
length of 300 mm (range: 277 to 322 mm). Black bullhead, brown bullhead, brook trout, 
Chinook salmon, and green sunfish were not collected in sufficient numbers to provide a 
representative sample. Assessment of those species, and other fish that may exist in the lakes 
and rivers, are addressed in the guidelines for fish consumption section of this report. 

GUIDELINES FOR FISH CONSUMPTION 

Guidance tissue levels have been developed that relate the number and size of recommended fish 
meals to methylmercury concentrations found in fish (Table 2). OEHHA has developed 
guidance levels for mercury (Brodberg and Klasing, 2003) similar to risk-based consumption 
limits recommended by U.S. EPA (U.S. EPA, 2000b). These guidance values were designed so 
that individuals consuming no more than a preset number of meals should not exceed the RfD for 
methylmercury. Meal sizes are based on a standard 8-ounce (227 g) portion of uncooked fish 
(approximately 6 ounces after cooking) for adults who weigh approximately 70 kg or 
approximately 160 Ibs. OEHHA's general advice allows fishers to consume up to three meals 
per week without exceeding the reference dose for a specific contaminant (e.g., mercury) (see 
Appendix 2 for additional general advice). Twelve meals per month is representative of an upper 
bound consumption rate for frequent sport fish consumers in California (Gassel, 2001). OEHHA 
begins issuing site-specific consumption advice if data indicate that consumpt.ion of twelve meals 
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per month is potentially hazardous. This advice begins for sensitive populations when the 
methylmercury concentration exceeds 0.08 ppm. Guidance tissue levels for women beyond their 
childbearing years and men are approximately three times higher than for sensitive populations 
because of the 3-fold higher RfD level used for this population group. 

Comparison of mean mercury concentrations in several fish species in Trinity Lake and selected 
water bodies in the Trinity River watershed with the guidance tissue levels for mercury indicates 
that issuance of safe eating guidelines is appropriate for these water bodies. Consumers should 
be informed of the potential hazards from eating certain fish from this area, particularly those 
hazards relating to the developing fetus and children. All individuals, especially women of 
childbearing age and children aged 17 and younger, are advised to limit their fish consumption to 
reduce methylmercury ingestion to a level near the RfD. 

Fish consumption guidelines are appropriate whenever there are sufficient data to suggest that 
adverse health effects may occur from unrestricted consumption of individual fish species from 
certain sites. For Trinity Lake, sample size was sufficient to provide safe eating guidelines for 
largemouth bass, smallmouth bass, white catfish, brown trout, and rainbow trout. For Lewiston 
Lake, Carrville Pond, and the Trinity River upstream of Trinity Lake (including Coffee Creek 
near the confluence of the Trinity River), sample size was sufficient to provide safe eating 
guidelines for rainbow trout. When sample size for a particular species from a water body is too 
small to assure a statistically representative sample, other information may be useful to help 
develop consumption recolnmendations for that species. When there are less than nine 
individual or three composite samples at a site for a given species, advice for that species may be 
extrapolated from data for other, similar species at that site to develop a weight-of-evidence 
approach. This method is acceptable when evaluation of the entire data set shows clear trends 

, that justify the issuance of prudent, protective health advice even in the absence of a statistically 
representative sample. For example, it may be reasonable to provide consumption advice for a 
particular species with few data (e.g., brown trout) when adequate data are available for another, 
related fish species at that site (e.g., rainbow trout). 

For Trinity Lake and other listed water bodies, supporting data were examined to determine 
whether, in an effort to be health protective, fish consumption advice could be offered even in 
cases where the sample size for an individual species at a specific site was less than nine fish. 
Supporting data were used when contamination data for another closely related species at a 
similar trophic level were available. Because different species of black bass often contain 
similar levels of the same contaminant in the same water body, it is recommended that 
consumers follow the advice for largemouth and smallmouth bass for all other bass species in 
Trinity Lake and the selected nearby water bodies. . 

Although only two Chinook salmon were analyzed for mercury content from this watershed, the 
relatively high mercury level (0.39 ppm) found in this species was similar to that seen for inland 
Chinook salmon in another northern California lake affected by mercury mining (Gassel, 
personal communication, 2004) and more than six times higher than is typical for river-run 
Chinook. Inland, planted salmon have a different life history and feeding behavior than 
migratory salmon (planted or wild) (Linn, personal communication, 2004). Inland sallnon may 
become more piscivorous and thus accutnulate mercury concentrations in their tissues similar to 
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top predatory species, such as bass. It is therefore considered prudent that consumers follow the 
largemouth bass and smallmouth bass guidelines when consuming Chinook salmon from Trinity 
Lake as well as any rivers or creeks draining into Trinity Lake, until such time as more species- 
specific data become available. This does not apply to Chinook salmon from the Trinity River 
below Lewiston Lake. 

As is the case with black bass, different species of trout caught in the same water body often 
contain similar mercury concentrations. This was largely the case for water bodies tested within 
the Trinity River watershed, although brown trout from Trinity Lake had slightly lower mercury 
levels than other trout from this lake, which could have led to less restrictive consumption advice 
for this species. However, because of potential difficulty in consumer identification of trout 
species as well as ease of communicating consumption advice, it is recommended that consumers 
follow the guidelines based on rainbow trout data for any trout species from Trinity Lake. 
Because, as noted above, rainbow trout from Lewiston Lake, Carrville Pond, and the Trinity 
River upstream of Trinity Lake (including Coffee Creek near the confluence of the Trinity River) 
had considerably lower mercury concentrations than rainbow trout from Trinity Lake and the 
East Fork Trinity River, consumers should follow the separate guidelines developed from 
rainbow trout data for all trout caught from these water bodies. 

Based on the evaluation of all data from these water bodies, it is recommended that women of 
childbearing age and children aged 17 and younger limit consumption of the following 
species to no more one meal per month: any bass species or Chinook salmon from Trinity Lake 
(including rivers and creeks draining into Trinity Lake). Alternatively, this population may eat 
one meal per week of white catfish or trout from Trinity Lake or the East Fork Trinity River. 
The "Best Choices" (fish that can be eaten two or more times per week) for this population group 
are trout from Lewiston Lake, Carrville Pond, or the Trinity River upstream of Trinity Lake 
(including Coffee Creek). With the exception of ocean or river-run salmon or steelhead, which 
may be consumed more frequently, for other generally low mercury fish in these water bodies 
and throughout California where more restrictive advice is not already in place, it is 
recommended that women of childbearing age and children aged 17 and younger follow the 
recent U.S. EPA and U.S. FDA Joint Federal Advisory for Mercury in Fish. This advice 
recommends that women who are pregnant or may become pregnant, nursing mothers, and 
young children consume no more than one meal per week of locally caught fish, when no other 
advice is available, and eat no other fish that week (U.S. EPA, 2004). 

OEHHA also recommends that women of childbearing age and children aged 17 and younger 
follow the Joint Federal Advisory for Mercury in Fish for commercial fish. This advisory 
recommends that these individuals do not eat shark, swordfish, king mackerel, or tilefish because 
of their high levels of mercury. It also recommends that these individuals can safely eat up to an 
average of 12 ounces (two average meals) per week of a variety of other cooked fish such as 
shrimp, canned light tuna, salmon, pollock, or (farm-raised) catfish. Albacore ("white") tuna is 
known to contain more mercury than canned light tuna; it is therefore recommended that no 
more than 6 ounces of albacore tuna be consumed per week. Also, if 12 ounces of cooked fish 
from a store or restaurant are eaten in a given week, then OEHHA recommends that sport fish 
caught at Trinity Lake or other California water bodies should not be consumed in the same 
week. 
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For women beyond their childbearing years and men, OEHHA reco~nmends that consumption 
should be limited to one meal per week for all bass species or Chinook salmon from Trinity Lake 
only (including rivers and creeks draining into Trinity Lake). Alternatively, this population may 
eat three meals per week of all trout species or white catfish from any other site listed in the 
guidelines. Additionally, OEHHA recommends that women beyond their childbearing years and 
men take into account the commercial fish that they eat, especially high-mercury fish such as 
shark, swordfish, king mackerel, or tilefish. If they consume these species, they should reduce 
consumption of sport fish caught from Trinity Lake, Lewiston Lake, Carrville Pond, the Trinity 
River upstream from Trinity Lake, and the East Fork Trinity River, or other California water 
bodies accordingly. 

It is very important to note that if an individual consumes multiple species or catches fish from 
more than one site, the recommended guidelines for different species and locations sho~lld not be 
combined. For example, if a person eats a meal of fish from the one meal per month category, he 
or she should not eat any other fish for at least one month. For fish in the meal per week 
category, an individual can eat one species of fish one week, and the same or a different species 
from the meal per week category the next week. Fish species in the three meals per week 
category can be combined in the same week. As an example, an adult male could eat one meal 
of white catfish and two meals of trout from Trinity Lake in the same week. 

For general advice on how to limit your exposure to chemical contaminants in sport fish (e.g., 
eating smaller fish of legal size), see Appendix 2. It should be noted that, unlike the case for 
many fat-soluble organic contaminants (e.g., DDTs and PCBs), various cooking and cleaning 
techniques will not reduce the methylmercury content of fish. Meal sizes should be adjusted to 
body weight as described in the safe eating guidelines table. 
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SAFE EATING GUIDELINES 
FlSH CONSUMPTION FROM TRINITY LAKE, LEWISTON LAKE, CARRVILLE POND, 

THE TRINITY RIVER UPSTREAM OF TRINITY LAKE, 
AND THE EAST FORK TRINITY RIVER 

Fish are nutritious and should be part of a healthy, balanced diet. It is important, however, to 
choose your fish wisely. OEHHA recommends that you choose fish to eat that are low in 
mercury, including the following fish caught from Trinity Lake, Lewiston Lake, Carrville Pond, 
the Trinity River upstream of Trinity Lake, and the East Fork Trinity River. 

Because some other types of fish from these water bodies contain higher levels of mercury, 
OEHHA provides the following recom~nendations that you can follow to reduce the risks from 
exposure to mercury in fish. 

CONTACT WITH THE WATER IS SAFE. 
EAT SMALLERLFISH OF LEGAL SIZE. Fish accumulate mercury as they grow. 
SERVE SMALLER MEALS TO CHILDREN. Meal size is assumed to be 8 ounces for a 160-pound adult. If you 
weigh more or less than 160 pounds, add or subtract one ounce to your meal size, respectively, for each 20-pound 
difference in body weight. 
DO NOT COMBINE FlSH CONSUMPTION ADVICE. If you eat multiple species or catch fish from more than one 
area, the recommended guidelines for different species and locations should not be combined. 
CONSIDER YOUR TOTAL FlSH CONSUMPTION. Fish from many sources (including stores and restaurants) can 
contain elevated levels of mercury and other contaminants. If you eat commercial and/or sport fish with lower 
contaminant levels, you can safely eat more fish. The American Heart Association recommends that healthy adults 
eat at least two servings of fish per week. Commercial fish such as shrimp, king crab, scallops, farmed catfish, wild 
ocean salmon, oysters, tilapia, flounder, and sole generally contain some of the lowest levels of mercury, as do the 
local fish in the "Best Choices" table. 
FlSH FROM MANY OTHER WATER BODIES ARE KNOWN OR SUSPECTED TO HAVE ELEVATED MERCURY 
LEVELS. Not all water bodies in California have been tested. It is recommended that, with the exception of ocean or 
river-run salmon or steelhead, which may be eaten more frequently, generally low mercury fish from places without 
published guidelines should be eaten one meal per week or less. 
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RECOMMENDATIONS FOR FURTHER SAMPLING 

To more clearly elucidate mercury contamination problems in Trinity Lake and the Trinity River 
watershed region, it is recommended that further fish sampling be done. In particular, emphasis 
should be placed on collecting data for popular fish species that were not previously sampled or 
had low sample size. For example, as brown trout, steelhead, coho, and Chinook salmon were 
not collected from the Trinity River or its tributaries, and Kokanee salmon were not collected 
from Trinity Lake, sampling at least nine fish of each species from the river and lake, when 
present, would provide data necessary for development of safe eating guidelines for these 
species. Additional Chinook salmon samples should also be collected from Trinity Lake. 
Bullhead, green sunfish and brook trout also were not collected in sufficient quantities to support 
development of consumption guidelines. Rainbow trout immediately downstream from mine 
drainage sites on the East Fork Trinity River appeared to have higher concentrations than trout 
from other sites; however, sample size did not permit the issuance of separate advice for this 
area. Further collection and analysis of edible-sized trout from the East Fork Trinity River 
downstream from mining sites are recommended. Collection of additional data will provide 
anglers with more information on their potential risks from consumption of high mercury fish as 
well as options for choosing lower mercury fish in these water bodies. 
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FIGURE 1 

Trinity Sampling Sites 
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Table 1. Overall Mean Mercury (Hg) Concentrations (ppm, wet weight) and 
Lengths (mm) of Fish from Trinity Lake and Selected Water Bodies in the Trinity 

River watershed' 
I Hg (ppm) I Total Length (mm)L I Number of Fish ] 

I Black Bullhead 0.05 190 2 I 
I Brook Trout 0.15 220 -. 1 2 

Brown Bullhead 

,....., JK >aimon 0.39 
Rrnwn Trout C) n7 ?nn 15 
- 

0.10 ' 

Largemouth Bass 
Rainbow Trout -All sites combined 

Lewiston Lake 
Carrville Pond 
Trinity River upstream of Trinity 

Black bullhead: 170 
Brook, brown, and rainbow trout: 200 
Brown bullhead: 200 
Green sunfish: 100 
Largemouth and smallmouth bass: 305 
Rainbow trout: 200 
White catfish: 200 

2 ~ v e r a g e  total length of fish (the longest length from the tip of the tail fin to the tip of 
noselmouth) is presented in Table 1 .  Some TSMP samples reported fork length only (the length 
from the tip of the noselmouth to the fork of the tail), including 13 rainbow trout and two black 
bullhead. The conversion factor from fork length to total length for black bullhead was 1.03; for 
rainbow trout it was 1.025. Average fork length for the TSMP samples was 186 mm for black 
bullhead and 203 lnln for rainbow trout. 

/ Green Sunfish 0.14 175 2 
605 

Lake 
Trinity Lake and East Fork Trinity 
River 

Smallmouth Bass 
White Catfish 
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305 

2 

0.55 
0.1 1 
0.04 
0.02 
0.07 

5 

' ~ x c l u d e s  fish below the following legal or edible size limits (mm): 

0.14 

0.39 
0.1 1 

3 85 
299 
410 
29 1 
25 1 

24 
84 
10 
10 
9 

289 

32 1 
298 

55 

2 3 
2 8 



"Table 2. -Guidance Tissue Levels (ppm total mercury or methylmercury*, ' 
- - 

wet weight) for ~ w o ~ o ~ u l a t i o n  Groups '2 + k 

Population Group 
(RfD) 

3 Meals1 
Week** 

(90.0 glday) 

Women of childbearing 

(3x1 0-4 mglkg-day) 
T h e  values in this table are based on the assumption that 100% of total mercury measured in fish 

I Meal1 
Week 
(30.0 
glday) 

age and children aged 
17 and younger 
(1 x 1 mglkg-day) 
Women beyond their 
childbearing years and 
men 

is methylmercury. This may not be true for shellfish, so methylmercury needs to be measured 
directly in thesespecies foruse in this table. 

** OEHHA's general consumption advice protects fishers who eat up to three meals per week of 
sport fish. Twelve meals per month is representative of an upper bound consumption rate for 
frequent sport fish consumers in California (Gassel, 2001). OEHHA begins issuing site 
specific consumption advice if data indicate that consumption of twelve meals per month is 
potentially hazardous. 

1 Meal1 
Month 

(7.5 glday) 

5 0.08 

10.23 

The recommended level for consumption of fish contaminated with a non-carcinogenic chemical 
such as methylmercury is below or equivalent to the chemical's reference level. People could eat 
more fish with a lower tissue concentration (before they exceed the reference level) than fish 
with a higher concentration. The following general equation can be used to calculate the fish 
tissue concentration (in mglkg) at which the consumption exposure from a chemical with a 
non-carcinogenic effect is equal to the reference level for that chemical at any consumption 
level: 

No 
Consumption 

(RfD mglkg - day)(kg Body Weight)(RSC) 
Tissue concentration = 

CR kglday 

>0.08-0.23 

>0.23-0.70 

where, 

RfD = Chemical specific reference dose or other reference level 
BW = Body weight of consumer 
RSC = Relative source contribution of fish to total exposure (assumed to be 100%) 
CR = Consumption rate as the daily amount of fish consumed 

>0.23-0.93 

>0.70-2.80 

For example: (1 x 1ndke-day)(70 k~ body weipht) (1) ,= 0.23 mglkg tissue 
.030 kglday 

>0.93 

>2.80 
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APPENDIX 1. INTERIM FISH CONSUMPTION ADVISORY FOR TRINITY RIVER 
WATERSHED INCLUDING: Trinity Lake, Trinity River (above Trinity Lake), Coffee Creek, 
Carrville Pond, and the East Fork Trinity River and its tributaries 

CONSUMPTION RECOMMENDA TlONS July 2002 
Eating sport fish in amounts slightly greater than what is recommended should not present a health hazard 
if only done occasionally, such as eating fish caught during an annual vacation. 

High doses of methylmercury can affect people of all ages but it is safe to consume fish from Trinity Lake 
on a regular basis if you follow the consumption recommendations. Because the fetus and young children 
are more sensitive to the harmful effects of methylmercury, all women of childbearing age and children 
under age six should be particularly careful about following the consumption recommendations. The 
notification recommends that these groups consume less than the general adult population and children 
age six or older. 

The limits given below for each species assume that no other contaminated fish is being eaten. If you 
consume several different listed species from the same area, or the same species from several areas, your 
total consumption still should not exceed the amount recommended for the fish with the fewest 
recommended meals. One should also realize that fish from other areas of the State may also be 
contaminated with mercury, and that the results of consuming all fishr are cumulative. One simple 
approach is to just use the lowest recommended amount as a guideline to consumption. A meal for a 
person weighing 154 pounds is an eight-ounce serving (uncooked weight); meal size should be adjusted 
according to body weight, see chart below. 

How big is a meal? Meals per month 

The general adult population and children age 6 
or older should not eat more than: 

+ 4 meals per month of bass and catfish, 
or 

+ 12 meals per month of other fish from 
Trinity River watershed areas listed 
above. 

' 

., 

Women of childbearing age and young children 
(under the age of 6 )  should not eat more than: 

+ 1 meal per month of bass 
+ 2 meals per month of catfish, or 

I f  you weigh.. .. 

Pounds 
19 
39 
58 
77 
96 
116 

Your meal size 
should not exceed 
Ounces* 
1 
2 
3 
4 
5 
6 

LLL 

23 1 
250 - -  - 

1 270 1 14 

1 

If you have any further questions or concerns, please contact one the following agencies: 
+ Trinity County Health Services (530) 623-8209 or (800) 766-6147 
+ California EPA, Office of Environmental Health Hazard Assessment (91 6) 324-7572 

1 1  

12 
13 

I above. I - .  

289 
308 

Or see the OEHHA web site for more information on California sport fish consumption advisories: 
http://www.oehha.ca.gov/fish/general/index.html 

+ 4 meals per month of other fish from 
the Trinity River watershed areas listed 
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APPENDIX 2. GENERAL ADVICE FOR SPORT FISH CONSUMERS 

Yo11 can reduce your exposure to chemical contaminants in sport fish by following the 
recomn~endations below. Follow as many of tl~em as you can to increase your health protection. 
This general advice is not meant to take the place of advisories for specific areas, but should be 
followed in addition to them. Sport fish in most water bodies in the state have not been 
evaluated for their safety for hulnan consumption. This is why we strongly recommend 
following the general advice given below. 

Fishing Practices 
Chernical levels can vary from place to place. Your overall exposure to chemicals is likely to 

be lower if you eat fish from a variety of places rather than from one usual spot that might have 
high contamination levels. 

Be aware that OEFTHA may issue-new advisories or revise existing ones. Corisult the 
Department of Fish and Game regillations booklet or check with OEHHA on a regular basis to 
see if there are any changes that could affect you. 

Consumption Guidelines 
Fish Species: Some fish species have higher chemical levels than others in the same location. 

If possible, eat slnaller amounts of several different types of fish rather than a large amount of 
one type that may be high in contaminants. 

Fish Size: Smaller tisli of a species will usually have lower chemical levels than larger fish in 
the same location because so~ne of the cheniicals may accuniulate as the fish grows. It is 
advisable to eat smaller fish (oflegal size). 

Fish Preparation and Consumption 
Eat only the fillet portions. Do not eat the guts and liver because chemicals usually 

concentrate in those parts. Also, avoid frequent cotisumption of any reproductive parts such as 
eggs or roe. 

Many chemicals are stored in the fat. To reduce the levels of these chemicals, skin the tisli 
when possible and trim any visible fat. 

Use a cooking method such as baking, broiling, grilling, or stcanling that allows tliejuices to 
drain away fro111 the fish. Tlie juices will contain chemicals in the fat and should be thrown 
away. Preparing and cooking fish in this way can remove 30 to 50 percent of the chelnicals 
stored in fat. If you make stews or chowders, use fillet parts. 

Raw fish may be infested by parasites. Cook fish thoroughly to destroy the parasites. 
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Remove all skin , Rernove all 

Fat-Remove Ihe fatly 
dark meal along the en,,,, 
length of the fillel 

Advice For Pregnant Women, Women of Childbearing Age, and Children 
Children and fetuses are more sensitive to the toxic effects ofmethylmercury, the Form of 

mercury of health concern in fish. For this reason; OEHI-[A's advisories that are based on 
mercury provide special advice for women of childbearing age and children. Women sho~~ ld  
follow this advice throughout their childbearing years. 

The U.S. Food and Drug Administration (FDA) is responsible for comn~ercial seafood safety. 
FDA has issued the lbllowing advice about the risks of mercury in fish to pregnant women and 
women of childbearing age who may become pregnant. FDA advises these wonien not to eat 
shark, swordfish, king mackerel, or tilefish. FDA also advises that it is prudent for nursing 
lnothers and young children not to eat these fish as well. 

The U.S. Environmental Protection Agency has also issued national advice to protect women 
who are pregnant or may become pregnant, nursing mothers, and young children against 
consuming excessive mercury in fish. They reconirncnd that these individuals eat no more than 
one meal per week of non-commercial freshwater fish caught by family and friends. 

National advice for women and children on mercury in fish is available from the U.S. 
Environmental Protection Agency at www.epa.gov/waterscience/fishadvice/advice. html and 
the U.S. Food and Drug Administration at www.cfsan.fda.gov/-dms/admehg.html 
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Information for Fish Consumers 

Methylmercury is a form of mercury that is found in most freshwater and saltwater 
fish. In some lakes, rivers, and coastal waters in California, methylmei-cury has 
been found in some types of fish at concentrations that may be harmful to human 
health. The Office of Environmental Health Hazard Assessment (OEHHA) has 
issued health advisories to fishers and their families giving recommendations on 
how much of the affected fish in these areas can be safely eaten. In these 
advisories, women of childbearing age and children are encouraged to be 
especially careful about following the advice because of the greater sensitivity of 
fetuses and children to methylmercury. 
Fish are nutritious and should be a part of a healthy, balanced diet. As with many 
other kinds of food, however, it is prudent to consume fish in moderation. OEHHA 
provides advice to the public so that people can continue to eat fish without putting 
their health at risk. 

Where does methvlmercurv in fish come from? 

Methylmercury in fish comes from mercury in the aquatic environment. Mercury, a 
metal, is widely found in nature in rock and soil, and is washed into surface waters 
during storms. Mercury evaporates from rock, soil, and water into the air, and then 
falls back to the earth in rain, often far from where it started. Human activities 
redistribute mercury and can increase its concentration in the aquatic environment. 
The coastal mountains in northern California are naturally rich in mercury in the 
form of cinnabar ore, which was processed to produce quicksilver, a liquid form of 
inorganic mercury. This mercury was taken to the Sierra Nevada, Klamath 
mountains, and other regions, where it was used in gold mining. Historic mining - 
operations and the remaining tailings from abandoned mercury and gold mines 
have contributed to the release of large amounts of mercury into California's 
surface waters. Mercury can also be released into the environment from industrial 
sources, including the burning of fossil fuels and solid wastes, and disposal of 
mercury-containing products. 
Once mercury gets into water, much of it settles to the bottom where bacteria in 
the mud or sand convert it to the organic form of methylmercury. Fish absorb 
methylmercury when they eat smaller aquatic organisms. Larger'and older fish 
absorb more methylmercury as they eat other fish. In this way, the amount of 
methylmercury builds up as it passes through the food chain. Fish eliminate 
methylmercury slowly, and so it builds up in fish in much greater concentrations 
than in the surrounding water. Methylmercury generally reaches the highest levels 
in predatory fish at the top of the aquatic food chain. 
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How might I be exposed to methylmercury? 

Eating fish is the main way that people are exposed to methylmercury. Each person's 
exposure depends on the amount of methylmercury in the fish that they eat and how 
much and how often they eat fish. 

Women can pass methylmercury to their babies during pregnancy, and this includes 
methylmercury that has built up in the mother's body even before pregnancy. For this 
reason, women of childbearing age are encouraged to be especially careful to follow 
consumption advice, even if they are not pregnant. In addition, nursing mothers can 
pass methylmercury to their child through breast milk. 

You may be exposed to inorganic forms of mercury through dental amalgams (fillings) 
or accidental spills, such as from a broken thermometer. For most people, these 
sources of exposure to mercury are minor and of less concern than exposure to 
methylmercury in fish. 

At what locations in California have elevated levels of mercury been found in 
fish? 

Methylmercury is found in most fish, but some fish and some locations have higher 
amounts than others. Methylmercury is one of the chemicals in fish that most often 
creates a health concern. Consumption advisories due to high levels of methylmercury 
in fish have been issued in about 40 states. In California, methylmercury advisories 
have been issued for San Francisco Bay and the Delta; Tomales Bay in Marin County; 
and at the following inland lakes: Lake ~acimiento in San Luis Obispo County; Lake 
Pillsbury and Clear Lake in Lake County; Lake Berryessa in Napa County; Guadalupe 
Reservoir and associated reservoirs in Santa Clara County; Lake Herman in Solano 
County; San Pablo Reservoir in Contra Costa County; Black Butte Reservoir in Glenn 
and Tehama Counties; Trinity Lake in Trinity County; and certain lakes and river 
stretches in the Sierra Nevada foothills in Nevada, Placer, and Yuba counties. Other 
locations may be added in the future as more fish and additional water bodies are 
tested. 

How does methylmercury affect health? 

Much of what we know about methylmercury toxicity in humans stems from several 
mass poisoning events that occurred in Japan during the 1950s and 1960s, and Iraq 
during the 1970s. In Japan, a chemical factory discharged vast quantities of mercury 
into several bays near fishing villages. Many people who consumed large amounts of 
fish from these bays became seriously ill or died over a period of several years. In Iraq, 
thousands of people were poisoned by eating contaminated bread that was mistakenly 
made from seed grain treated with methylmercury. 

From studying these cases, researchers have determined that the main target of 
methylmercury toxicity is the central nervous system. At the highest exposure levels 
experienced in these poisonings, methylmercury toxicity symptoms included 
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such nervous system effects as loss of coordination, blurred vision or blindness, 
and hearing and speech impairment. Scientists also discovered that the 
developing nervous systems of fetuses are particularly sensitive to the toxic effects 
of methylmercury. In the Japanese outbreak, for example, some fetuses 
developed methylmercury toxicity during pregnancy even when their mothers did 
not. Symptoms reported in ' the. Japan and Iraq epidemics resulted from 
methylmercury levels that were much higher than what fish consumers in the U.S. 
would experience. 

Individual cases of adverse health effects from heavy consumption of commercial 
fish containing moderate to high levels of methylmercury have been reported only 
rarely. Nervous system symptoms reported in these instances included 
headaches, fatigue, blurred vision, tremor, and/or some loss of concentration, 

k coordination, or memory. However, because there was no clear link between the 
severity of symptoms and the amount of mercury to which the person was 
exposed, it is not possible to say with certainly that these effects were a 
consequence of methylmercury exposure and not the result of other health 
problems. The most subtle symptoms in adults known to be clearly associated 
with methylmercury toxicity are numbness or tingling in the hands and feet or 
around the mouth. 

In recent studies of high fish-eating populations in different parts of the world, 
researchers have been able to detect more subtle effects of methylmercury toxicity 
in children whose mothers. frequently ate seafood containing low to moderate 
mercury concentrations during their pregnancy. Several studies found slight 
decreases in learning ability, language skills, attention and/or memory in some of 
these children. These effects were not obvious without using very specialized and 
sensitive tests. Children may have increased susceptibility to the. effects of 
methylmercury through adolescence, as the nervous system continues to develop 
during this time. 
Methylmercury builds up in the body if exposure continues to occur over time. 
Exposure to relatively high doses of methylmercury for a long period of time may 
also cause problems in other organs such as the kidneys and heart. 

Can mercury poisoning occur from eating sport fish in California? 

No case of mercury poisoning has been reported from eating California sport fish. 
The levels of mercury in California fish are much lower than those that occurred 
during the Japanese outbreak. Therefore, overt poisoning resulting from sport fish 
consumption in California would not be expected. At the levels of mercury found 
in California fish, symptoms associated with methylmercury are unlikely unless 
someone eats much more than what is recommended or is particularly sensitive. 
The fish consumption guidelines are designed to protect against subtle effects that 
would be difficult to detect but could still occur following unrestricted consumption 
of California sport fish. This is especially true in the case of fetuses and children. 
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Is there a way to reduce methylmercury in fish to make them safer to eat? 

There is no specific method of cleaning or cooking fish that will significantly reduce 
the amount of methylmercury in the fish. However, fish should be cleaned and 
gutted before cooking because some mercury may be present in the liver and 
other organs of the fish. These organs should not be eaten. 
In the case of methylmercury, fish size is important because large fish that prey 
upon smaller fish can accumulate more of the chemical in their bodies. It is better 
to eat the smaller fish within the same species, provided that they are legal size. 

Is there a medical test to determine exposure to methylmercury? 

Mercury in blood and hair can be measured to assess methylmercury exposure. 
However,' this is not routinely done. Special techniques in sample collection, 
preparation, and analysis are required for these tests to be accurate. Although 
tests using hair are less invasive, they are also less accurate. It is important to 
consult with a physician before undertaking medical testing because these tests 
alone cannot determine the cause of personal symptoms. 

How can I reduce the amount of methylmercury in my body? 

Methylmercury is eliminated from the body over time provided that the amount of 
mercury taken in is reduced. Therefore, following the OEHHA consumption advice 
and eating less of the fish that have higher levels of mercury can reduce your 
exposure and help to decrease the levels of methylmercury already in your body if 
you have not followed these recommendations in the past. 

What if I eat fish from other sources such as stores, restaurants, and other 
wa'ter bodies that mav not have an advisorv? 

Most commercial fish have relatively low amounts of methylmercury and can be 
eaten safely in moderate amounts. However, several types of fish such as large, 
predatory, long-lived fish have high levels of methylmercury, and could cause 
overly high exposure to methylmercury if eaten often. The U.S. Food and Drug 
Administration (FDA) is responsible for the safety of commercial seafood. FDA 
advises that women who are pregnant or could become pregnant, nursing 
mothers, and young children not eat shark, swordfish, king mackerel, or tilefish. 
FDA also advises that women of childbearing age and pregnant women may eat 
an average of 12 ounces of fish purchased in stores and -restaurants each week. 
However, if 12 ounces of cooked fish from a store or restaurant are eaten in a 
given week, then fish caught by family or friends should not be eaten the same 
week. This is important to keep the total level of methylmercury contributed by all 
fish at a low level in the body. The FDA advice can be found at 
http://www.cfsan.fda.qov/-dmsladmehq. html. 
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The United States Environmental Protection Agency (U.S. EPA) has issued the 
following advice for women and children who eat fish that are caught in freshwater 
bodies anywhere in the U.S. This advice should be followed for water bodies 
where OEHHA has not already issued more restrictive guidelines. 

"If you are pregnant or could become pregnant,.are nursing a baby, or if you are 
feeding a young child, limit consumption of freshwater fish caught by family and 
friends to one meal per week. For adults, one meal is six ounces of cooked fish 
or eight ounces uncooked fish; for a young child, one meal is two ounces 
cooked fish or three ounces uncooked fish." 

For more information on the nationwide advice, check the U.SP' EPA Web Site at 
http://www.epa .qov/ost/fishadvice/advice. html. 

In addition, OEHHA offers the following general advice that can be followed to 
reduce exposure to methylmercury in fish. Chemical levels can vary from place to 
place. Therefore, your overall exposure to chemicals is likely to be lower if you 
fish at a variety of places, rather than at one location that might have high 
contamination levels. Furthermore, some fish species have higher chemical levels 
than others in the same location. If possible, eat smaller amounts of several 
different types of fish rather than a large amount of one type that may be high in 
contaminants. Smaller fish of a species will usually have lower chemical levels 
than larger fish in the same location because some of the chemicals may become 
more concentrated in larger, older fish. It is advisable to eat smaller fish (of legal 
size) more often than larger fish. Cleaning and cooking fish in a manner that ' 

removes fat and organs is an effective way to reduce other contaminants that may 
be present in fish. 

Where can I get more information? 

The health advisories for sport fish are printed in the California Sport Fishing 
Regulations booklet, which is available wherever fishing licenses are sold. 
OEHHA also offers a booklet containing the advisories, and additional materials 
such as this fact sheet on related topics. For more information on fish 
contamination in California, contact: 

Office of Environmental Health Hazard Assessment (OEHHA) 
Pesticide and Environmental Toxicology Section (PETS) 

1515 Clay St., 16th Floor P.O. Box4010 
Oakland, California 9461 2 Sacramento,'California 9581 2-401 0 
(51 0) 622-31 70 (91 6) 327-731 9 
FAX (51 0) 622-321 8 FAX (91 6) 327-7320 

Additional information and documents related to fish advisories are available on 
the OEHHA Web Site at http://www.oehha.ca.qov/fish.html. County departments 
of environmental health may have more information on specific fishing areas. 

updated June 2003 
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Appendix 3. Descriptive Statistics for Mercury Concentration (ppm, wet weight) and Length (mm) in fish From trinity Lake 
and selected water bodies in the trinitv river watershed 

# Fish per Mercury ppm Total Length mrn2 V) 
Composite 

-a - -. 

F Descr ipt ive  Statist ics '  fo r  M e r c u r y  Concen t ra t ion  (ppm, w e t  weight)  and Leng th  (mm) for Lega lKdib le -S i7e  Fish 

f Black Bullhead 1 .05 .05 . .05 .05 4 192 192 192 192 4 o i a a a a a  2 1  

I I I 

Brook Trout 

Brown Bullhead 

Brown Trout 

f Lewiston Lake 1 .04 .04 .O1 .03 .05 .04-.05 410 410 24 387 433 393-427 0 0  0  (1 2 (3 0  10 1 

.15 .I5 .02 .13 .16 .OO-.36 220 220 14 210 230 93-347 2 0  0  (I O 0  0  2 

.10 .08 .07 .03 .21 .01-.18 305 330 56 220 360 235-376 5 0  0  (3 0 (I 0  5 

.07 .07 .O1 .06 .09 .07-.08 300 302 17 277 322 290-309 1 1 1 1 1 0  0 15 

Green Sunfish 

Largemouth Bass 

Rainbow Trout 

Carrville Pond .02 .02 .01 .02 .04 .02-.03 291 288 19 260 325 277-305 10 (3 0  0  0  0  0 10 

Tsinity River 
upstream of Trinity .07 .04 .05 .02 .19 .03-.ll 251 242 46 206 358 215-286 9 0  0  (1 0  (1 0 9 
Lake 

/ 

.14 .14 .04 .11 .16 .00-.45 175 175 7 170 180 111-239 2 0  a a a a a 2 

.55 .45 .29 .25 1.23 .43-.68 385 375 56 307 489 3'61-408 24 0  O 0  0  O 0  24 

.I 1 .07 .08 .02 .41 .09-.13 299 288 80 200 459 282-317 40 3 0 1 3 2 1 84 

Trinity Lake and 
East Fork Trinity .14 .I3 .08 .03 .41 .12-.16 289 264 81 200 459 267-310 21 3 0  1 1 2 1 55 
River 

2 ~ v e r a g e  total lengths ( of fish are presented in Appendix 3.  Some TSMP samples reported fork length only. Average fork lengths for the TSMP samples were 186 mm for black 
bullhead and 203 mm for rainbow trout. The conversion factor for black bullhead was 1.03 (fork length times 1.03 =total length) and for rainbow trout 1.205 (fork length times 

1.025 = total length). 
95 percent Confidence Interval. 
Confidence Interval and Standard Deviation are omitted because Hg ppm and Length mm are constant. 
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APPENDIX 4. MERCURY VALUES OF INDIVIDUAL FISH TISSUE 
SAMPLES OF LEGALIEDIBLE-SIZE FROM TRINITY WATERSHED 

8 "  ' . 
Data Collection a 

Total." Fork Total Hg 
Common Name Date site "*:tBBk+?; - 

* - "  + ?  * * # - Length,,-Length Weight wet I 
-&** - w d ~ L 2 -  ?. (rnm) (mm) . (g) ," (uglg) 

Black Bullhead TSMP 08/31/1992 Carwllle Pond 2 192 186 100 05 
Brook Trout 

Brook Trout 

Brown Bullhead 
Brown Bullhead 
Brown Bullhead 
Brown Bullhead 
Brown Bullhead. 
Brown Trout 
Brown Trout 
Brown Trout 
Brown Trout 
Brown Trout 
Chinook Salmon 
Chinook Salmon 
Green Sunfish 
Green Sunfish 
Largemouth Bass 
Largemouth Bass 
.Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass ' 

Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Rainbow Trout 

, Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 

USGS 09/07/2001 

USGS 09/07/2001 

USGS 11/09/2000 
USGS 05/15/2001 
USGS 0511 512001 
USGS 05/15/2001 
USGS 1 1/09/2000 
TSMP 09/26/2002 
TSMP 09/24/2002 
TSMP 09/25/2002 
TSMP 09/25/2002 
TSMP 09/24/2002 
TSMP 09/25/2002 
TSMP 09/24/2002 
USGS 11/09/2000 
USGS 11/09/2000 
TSMP 09/24/2002 
USGS 05/16/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 05/17/2001 
USGS 0511 712001 
USGS 0511 712001 
USGS 05/17/2001 
USGS 0511 712001 
USGS 0511 712001 
USGS 0511 712001 
USGS 0511 712001 
USGS 0511 712001 
USGS 0511 712001 
USGS 0511 512001 
USGS 0511 712001 
USGS 05/15/2001 
USGS 09/26/2000 
USGS 09/12/2000 
USGS . 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
USGS 09/26/2000 
TSMP 09/25/2002 

EF Trinity River at Horse Heaven 
Meadows 
EF Trinity River at Horse Heaven 
Meadows 
NF of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Trinity Lake \ 
Trinity LakeINorth 
Trinity LakeINorth 
Trinity LakeINorth 
Trinity LakeINorth 
Trinity Lake 
Trinity LakeINorth 
NF of Trinity Lake 
NF of Trinity Lake . 
Trinity LakelNorth 
Lower Trinity Lake (Papoose Arm) 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Carwille Pond 
Trinity LakelNorth 
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Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 

TSMP 
TSMP 
TSMP 
TSMP 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
TSMP 
TSMP 
USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

TSMP 
TSMP 
USGS 
USGS 
USGS 
USGS 
USGS . 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 
USGS 
USGS 

.USGS 
USGS 
USGS 

~ r i n i t - ~  LakelNorth 
Trinity LakeINorth 
Trinity LakelNorth 
Trinity LakelNorth 
Coffee Creek at Hwy 3 
Coffee Creek at Hwy 3 
Coffee Creek at Hwy 3 
Coffee Creek at Hwy 3 
Coffee Creek at Hwy 3 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 
EF Trinity River 
EF Trinity River 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River downstream of 
County Rd 106 
EF Trinity River upstream of 
Altoona Drain 
Lewiston Lake 
Lewiston Lake - 
Lower Trinity Lake (Papoose Arm) 
Lower Trinity Lake (Papoose Arm) 
Lower Trinity Lake (Papoose Arm) 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
Northeastern. Fork of Trinity Lake 
Trinity River Above Coffee Creek 
Trinity River Above Coffee Creek 
Trinity River Above Coffee Creek 
Trinity River Above Coffee Creek 
Trinity LakelNorth 
Trinity LakeINorth 
Trinity LakelNorth 
Trinity LakelNorth 
Trinity LakeINorth 
Trinity LakelNorth 
Trinity LakeINorth 
Trinity LakelNorth 
Lower Trinity Lake (Buckeye Arm) 
Lower Trinity Lake (Buckeye Arm) 
Lower Trinity Lake (Papoose Arm) 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
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Data "Collection : Common Name Source*;v Date 

. . . a. . '? ,*A:%*;': %?. . . . , . , . ' ,. . . ' .-~, -.> .'x,.""".x. . -- 
, 7 , ~  - ..,>~S* c-2>%x*y. . . ...... -~:r~~ya,:.:;:?r:$;~-T~tal .. ... Fork ' Total Hg , : 

Site;. . th ~ e n g t h  Weight wet 1 
-z-""%~%& 

rnm 
2 &  v " 

T - -> --z .. (mm) (mm) (9) (uglg) 8 

Smallmouth Bass USGS 11/09/2000 Northeastern Fork of Tr~nity Lake 1 310 538 54 
Smallmouth Bass USGS 11/09/2000 Northeastern Fork of ~rinit-y Lake 1 325 . 583 .33 
Smallmouth Bass USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 330 . 600 .32 
Smallmouth Bass USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 349 . 706 .47 
Smallmouth Bass USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 350 . 684 .37 
Smallmouth Bass USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 355 . 829 .51 
White Catfish TSMP 09/25/2002 Trinity Lake 1 250 . 236 .03 
White Catfish TSMP 09/27/2002 Trinity Lake 1 285 . 359 .07 
White Catfish TSMP 09/27/2002 Trinity Lake 1 290 . 371 .04 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 265 . . .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 265 . . . I 1  
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 272 . . .05 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 278 . . .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 278 . . .09 
White Catfish TSMP 09/25/2002 Trinity LakeINorth 1 280 . 351 .05 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 285 . . .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 285 . 353 .23 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 290 . 365 .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 293 . 417 .09 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 295 . 391 .04 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 295' . 403 .05 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 298 . 428 .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 300 . 378 .07 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 308 . 435 .08 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 315 . 500 .07 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 5 316 . 490 . I  1 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 325 . 580 .06 
White Catfish TSMP 09/27/2002 Trinity LakeINorth 1 330 . 556 .25 
White Catfish USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 325 . 524 .59 
White Catfish USGS 11/09/2000 Northeastern Fork of Trinity Lake 1 370 . 713 . I 4  
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APPENDIX 5. MERCURY VALUES OF INDIVIDUAL FISH TISSUE 
SAMPLES BELOW LEGALIEDIBLE-SIZE FROM TRINITY 
WATERSHED 

r . .%;. ; "SI&. %,*r MYI %$&h% xh X~ P F:!-̂- I ' * ; * I  ' ,',: :';-c&+'\Total~Fork - Total;' H g y  eoi$,,, N%;+ ,::$* -j!"ec$$$#~~~-. ' i::$%&iie . 3 ' " $ 2  ' #%;Length;' Length Weigft wet - 
~&Date~s%P 2 6&&~$ r $&* - ii *thh , c&" ,*++&? &&*(mm)& (mm) (s)$& (u& 

Brook Trout 
EF Trlnlty R~ver at Horse Heaven 83 USGS 09/07/2001 Meadows 5 ,120 

Brook Trout 
EF Trinity River at Horse Heaven 

USGS 09/07/2001 Meadows 

EF Trinity River at Horse Heaven 
USGS 09/07/2001 Meadows 

EF Trinity River at Horse Heaven 
USGS 0811412002 Meadows 

Brook Trout 

Brook Trout 

EF Trinity River at Horse Heaven 
USGS 08/14/2002 Meadows 

EF Trinity River at Horse Heaven 
USGS 08/14/2002 Meadows 

Brook Trout 

Brook Trout 

USGS 
EF Trinity River at Horse Heaven 
Meadows 
EF Trinity River at Horse Heaven 
Meadows 
EF Trinity River at Horse Heaven 
Meadows 
EF Trinity River at Horse Heaven 
Meadows 
EF Trinity River at Horse Heaven 
Meadows 
Lower Trinity Lake (Buckeye 
Arm) 
NF of Trinity Lake 
NF of Trinity Lake 
NF of Trinity Lake 
Northeastern Fork of Trinity Lake 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
Crow Cr US from EF Trinity 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 
EF Trinity NR Wildcat Peak 

Brook Trout 

Brook Trout USGS ' 

USGS Brook Trout 

Brook Trout USGS 

Brook Trout USGS 

Largemouth Bass 

Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Largemouth Bass 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 

USGS 

USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
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* 5- %*:? -_*%'$ * " "+&r 2 '. 
"* * 

'.''ap * 

Common Na;nk .~D,a,ta, 
Collection "*'"' " ' 

<r@Total 'Cork* Total + Hg5 
s - * Site ; # Length ~ c $ h  Weight : wet $ 

Sou~$e Date (9) ( 
i d  r*- ' (mm) (mm) uglg) , 

Ralnbow Trout USGS 08/12/2002 EF Tr~n~ty NR W~ldcat Peak 1 121 16 177 
Ra~nbow Trout USGS 08/12/2002 EF Tr~n~ty NR W~ldcat Peak 1 129 19 120 
Ralnbow Trout USGS 08/12/2002 EF Tr~n~ty NR Wlldcat Peak 1 137 24 203 
Ralnbow Trout USGS 09/06/2001 EF Tr~n~ty NR Wildcat Peak 1 1 4 2  . 25 159 
Ra~nbow Trout USGS 09/06/2001 EF Trin~ty NR Wildcat Peak 1 1 4 8  . 28 175 
Ra~nbow Trout USGS 08/12/2002 EF Tr~n~ty NR W~ldcat Peak 1 161 . 35 172 
Ralnbow Trout USGS 08/12/2002 EF Tr~n~ty NR W~ldcat Peak 1 165 4 1 157 
Ra~nbow Trout USGS 09/06/2001 EF Tr~n~ty NR Wildcat Peak 1 165 42 261 
Rainbow Trout USGS 09/06/2001 EF Tr~n~ty NR W~ldcat Peak 1 168 41 177 
Rainbow Trout USGS 08/12/2002 EF Tr~n~ty NR W~ldcat Peak 1 170 40 .I10 
Ra~nbow Trout USGS 08/12/2002 EF Tr~n~ty  NR Wlldcat Peak 1 194 66 157 
Ra~nbow Trout USGS 09/06/2001 EF Tr~n~ty NR W~ldcat Peak 1 196 66 ,161 

EF Trlnlty Rlver at Horse Heaven 15 Ralnbow Trout USGS 09/07/2001 Meadows 15 141 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

EF Trinity River at Horse Heaven 38 USGS 08/14/2002 Meadows 

EF Trinity River at Horse Heaven 169 USGS 09/07/2001 Meadows 

EF Trinity River at Horse Heaven 183 USGS 08/14/2002 Meadows 

EF Trinity River downstream of 89 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of . 

USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 107 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 121 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 126 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 130 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream of 33 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream of 134 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 34 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream of 134 USGS 0811 312002 Altoona Drain 

EF Trinity River downstream of 137 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream' of 38 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 144 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 144 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream of 149 USGS 09/05/2001 Altoona Drain 

EF Trinity River downstream of 154 USGS 09/05/2001 Drain 

EF Trinity River downstream of 55 USGS 08/13/2002 Altoona Drain 

EF Trinity River downstream of 55. USGS 0811 312002 Altoona Drain 

EF Trinity River downstream of 56 USGS 08/13/2002 Altoona Drain 
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$p x%-x* 
S :  %biF . gtgTT* $# Total, Fork Total" H g q  

*&3ita - ~oii<ition +@? sit&-d; 
;''ommorn Name ,;$zUrce --& ~ e q t h  Length ~eightl:*~ Wet 
2 $$p . Date +&- A +e&?&T - 2? (mm) (mm) (g) . (uglg), 

EF Tr~nity Rlver downstream of 160 Rambow Trout USGS 08/13/2002 Altoona Drain 42 131 

EF Trinity River downstream of 160 Rainbow Trout USGS 0911 112000 Altoona Drain 50 ,211 

EF Trinity River downstream of 173 Rainbow Trout USGS 0911 112000 Altoona Drain 52 ,230 

EF Trinity River downstream of 176 Rainbow Trout USGS 0911 112000 Altoona Drain 

EF Trinity River downstream of 85 Rainbow Trout USGS 09/06/2001 County Rd 106 

EF ~ r i n i t ~  River downstream of 87 Rainbow Trout USGS 09/06/2001 Rd 106 

EF ~ r i n i t ~  River downstream of 95 Rainbow Trout USGS 0910612001 County Rd 106 

EF Trinity River downstream of 120 Rainbow Trout USGS 0811212002 County Rd O6 

EF ~ r i n i t ~  River downstream of 124 Rainbow Trout USGS 0811 212002 Rd 106 

EF ~ r i n i t ~  River downstream of 133 Rainbow Trout USGS 08/12/2002 County Rd 106 20 ,142 

EF Trinity River downstream of 36 Rainbow Trout USGS 09/06/2001 County Rd 106 25 .089 

EF ~ r i n i t ~  River downstream of 141 Rainbow Trout USGS 08/12/2002 Rd ,06 

EF ~ r i n i t ~  River downstream of 148 Rainbow Trout USGS 08/12/2002 County Rd ,06 31 ,197 

EF Trinity River downstream of 165 Rainbow Trout USGS 08/12/2002 County Rd 106 46 . I  34 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

Rainbow Trout 

EF ~rinit); River downstream of 
USGS 08/12/2002 County Rd 106 

EF Trinity River downstream of 
USGS 09/06/2001 County Rd 106 

EF Trinity River downstream of 
USGS 08/12/2002 County Rd 106 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF.Trinity River upstream of 
USGS 0811 312002 Altoona Drain 

EF Trinity River upstream of 
USGS 09/0512001 Altoona Drain 

EF Trinity River upstream of 
USGS 0811 312002 Drain 

EF Trinity River upstream of 
USGS 08/13/2002 Altoona Drain 

EF Trinity River upstream of 
USGS 09/05/2001 Altoona Drain 

EF Trinity River upstream of 
Rainbow Trout USGS 0811312002 Altoona Drain 1 1 3 8  . 26 ,160 

EF Trinity River upstream of 
Rainbow Trout USGS 09/05/2001 Altoona Drain 1 1 4 0  . 27 ,186 
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Ra~nbow Trout USGS 08/13/2002 Altoona Drain 1 141 . 
EF Trinity River upstream of 

USGS 08/13/2002 Altoona Drain 1 142 Rainbow Trout 

EF Trinity River upstream of 
USGS 08/13/2002 Drain 1 144 

EF Trinity River upstream of 
USGS 09/05/2001 Drain 1 148 

Rainbow Trout 

Rainbow Trout 

EF Trinity River upstream of 
USGS 0811312002 Altoona Drain 1 152 Rainbow Trout 

EF Trinity River upstream of 
USGS 08/13/2002 Altoona Drain 1 162 Rainbow Trout 

EF Trinity River upstream of 
USGS 09/05/2001 Drain 1 165 Rainbow Trout 

EF Trinity River upstream of 
USGS 08/13/2002 Altoona Drain 1 175 Rainbow Trout 

EF Trinity River upstream of 
USGS 0911 1/2000 Altoona Drain 1 189 Rainbow Trout 

USGS 

USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 
TSMP 

EF Trinity River upstream of 
Altoona Drain 

1 198 

NF of Trinity Lake 1 .  
NF of Trinity Lake I 194 
Tamarack Cr at USFS Rd 25 1 96 
Tamarack Cr at USFS Rd 25 1 101 
Tamarack Cr at USFS Rd 25 1 102 
Tamarack Cr at USFS Rd 25 1 110 
Tamarack Cr at USFS Rd 25 1 120 
Tamarack Cr at USFS Rd 25 1 121 
Tamarack Cr at USFS Rd 25 1 122 
Tamarack Cr at USFS Rd 25 1 125 
Tamarack Cr at USFS Rd 25 1 125 
Tamarack Cr at USFS Rd 25 1 126 
Tamarack Cr at USFS Rd 25 1 128 
Tamarack Cr at USFS Rd 25 1 130 
Tamarack Cr at USFS Rd 25 1 133 
Tamarack Cr at USFS Rd 25 1 133 
Tamarack Cr at USFS Rd 25 1 139 
Tamarack Cr at USFS Rd 25 1 143 
Tamarack Cr at USFS Rd 25 I 144 
Tamarack Cr at USFS Rd 25 1 149 
Tamarack Cr at USFS Rd 25 1 167 
Tamarack Cr at USFS Rd 25 1 178 
Trinity River Above Coffee Creek I 179 
Trinity LakeINorth 1 280 
Trinity LakeINorth 1 290 
Trinity LakelNorth 1 295 
Trinity LakelNorth 1 295 
Trinity LakeINorth 1 300 
Trinity LakelNorth 1 300 

Rainbow Trout 

Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Rainbow Trout 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 
Smallmouth Bass 

Smallmouth Bass 
EF Trinity River downstream of 76 USGS 08/12/2002 County Rd 106 

EF Trinity River downstream of 81 USGS 08/12/2002 County Rd 106 

EF Trinity River downstream of 89 USGS 08/12/2002 County Rd 106 

EF Trinity River downstream of 93 USGS 08/12/2002 County Rd 106 

EF Trinity River downstream of 137 USGS 08/12/2002 County Rd 106 

Smallmouth Bass 

Smallmouth Bass 

Smallmouth Bass 

Smallmouth Bass 
\ 
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Data Collection Total Fork Total Hg 

Name Source Date Site # Length Length Weight wet 
(rnrn) (rnrn) (9) (uglg) 

Smallmouth Bass USGS Lower Trinity Lake (Buckeye 
Arm) 
Lower Trinity Lake (Buckeye 
Arm) 
Lower Trinity Lake (Buckeye 
Arm) 
Lower Trinity Lake (Buckeye 
Arm) 
Lower Trinity Lake (Buckeye 
Arm) 
Lower Trinity Lake (Papoose 
Arm) 
Lower Trinity Lake (Papoose 
Arm) 
Lower Trinity Lake (Papoose 
Arm) 
Lower Trinity Lake (Papoose 
Arm) 
NF of Trinity Lake 
NF of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 
Northeastern Fork of Trinity Lake 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallmouth Bass USGS 

Smallrnouth Bass USGS 

Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallrnouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallrnouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
Smallmouth Bass USGS 
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APPEND& 6. QUESTIONS AND COMMENTS ON THE DRAFT REPORT 
AND ADVISORY 

Comments and questions were taken from the public workshop and the one written comment 
submitted to OEHHA during the original comment period. These are not necessarily reproduced 
verbatim, but related comments have been combined, reorganized and paraphrased for ease of 
communication. 

J 

1. How do our guidance tissue levels compare with those used by U.S. EPA and U.S. FDA? 

OEHHA's guidance tissue levels are similar to those recommended by U.S. EPA; however, U.S. 
EPA has more consumption categories than does OEHHA (e.g., 0.5,2, 3 ,4 ,  8, and 16 
mealslmonth). U.S. FDA, on the other hand, sets action levels for some contaminants found in 
fish, which are levels above which FDA can take legal action to remove a food item from the 
market. Foods with contaminant levels below a specific action level should not be assumed to be 
safe for unlimited consumption. 

2. Water is exported out of Trinity Lake. What impact might this have on Whiskeytown 
Lake and other nearby water bodies? 

More information is needed to determine the impact of water exported from Trinity Lake on fish 
in Whiskeytown Lake. The best way to determine whether the fish in Whiskeytown Lake 
contain mercury levels similar to those in Trinity Lake is to collect and analyze a sufficient . 
number of fish samples from the lake. 

3. The number of samples for Chinook salmon used in the advisory was smaller than you 
recommend, yet you offered advice anyway. Why? 

Yes, we recommend that at least nine fish of a species from a water body be sampled in order to 
provide a statistically valid representation of fish from that water body. In the case of Chinook 
salmon, we only had two samples. However, mercury levels in those two samples were more 
than six times the typical mercury concentration of river-run Chinook. We discussed the life 
cycle of land-locked salmon with fishery biologists and compared the mercury concentrations of 
Trinity Lake Chinook salmon with land-locked Chinook salmon in other northern California 
lakes affected by mercury. Because of the similarities in mercury concentrations among land- 
locked Chinook salmon, we chose to issue advice for this species in Trinity Lake. 

4. The tourism economy is important from Trinity dam to the ocean - there is more fishing 
in the Trinity River than in the lake. There should be more of an attempt to differentiate 
fish in the lake versus the river in terms of their mercury concentrations. River-run 
salmon from Trinity River would not be expected to have different mercury concentrations 
than salmon from other river systems or  commercial salmon. The advisory table is 
inconsistent in that it suggests limiting salmon from the river to one meal per week while 
also encouraging people to consume up to two meals per week of salmon or  other low- 
mercury fish. 
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Yes, the draft advice for salmon highlighted an inconsistency between the federal advice for 
untested sport fish consumed by women of childbearing age and children and advice typically 
provided by the American Heart Association. As they are generally quite low in mercury, we 
have excluded ocean or river-run salmon or steelhead from the final guidelines. This 
information has been specifically added to the guidelines. Additionally, because of limited data, 
the Trinity Lake safe eating guidelines will no longer include consumption advice for fish of any 
species from Trinity River downstream of Trinity Lake. 

5. The press release did not state that waters are safe to drink and swim in. 

An effort is generally made to ensure that people recognize that drinking water and recreational 
activities such as swimming are not impacted by mercury levels in fish. This was not specified 
in the press release for this draft advisory; subsequent press releases, as well as the final advisory 
table and text, will highlight this fact. 

6. Have studies been done on mercury levels in local salmon or on health effects related to 
mercury exposure that could potentially occur in subsistence fishers living on the Hoopa 
Reservation? 

To the best of our knowledge, no studies 'f this nature have been done in this area. Local 
sampling studies are the best means of obtaining an accurate picture of local exposures. 

7. Why weren't the Board of Supervisors or Chamber of Commerce members informed of 
this advisory? Why didn't the information about the public meeting come out in the 
newspaper sooner? There should be more local input on the advisories. Can the comment 
period be extended as many people did not receive adequate notification of the release of 
the draft advisory? 

Local input is obtained during the comment period; the report cannot be pre-released before it 
becomes public. The Trinity County Department of Health and Human Services provided local 
contact names, including most members of the Board of Supervisors. A copy of the draft 
advisory was sent to these individuals on the same day that the draft advisory was released to the 
public. The local newspaper was also notified that day, but did not print an article about the 
public workshop until just before the workshop was held. After the workshop, the comment 
period was extended through June 30 as requested. Notification of this extension was sent to 38 
contacts, including the Trinity County Chamber of Commerce, the Board of Supervisors, the 
County Department of Health and Human Services, the Hoopa and Karuk tribes, various state 
and federal agencies, as well as private citizens who provided us with an elnail address during 
the public workshop. The OEHHA Public Information Officer also contacted two local 
newspapers (including the Hoopa Tribe) to notify them of the extension period. 
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8. Is the health of local fish or wildlife adversely impacted by mercury concentrations? 

Impacts to fish and wildlife health are outside the scope of this advisory and the knowledge of 
the authors. 

9. Fish that are safe to consume up to 12 meals per week (the "green" category) should not 
be included in the "Health Advisory" table as it implies that there is something wrong with 
those fish. Also, "general advice" that applies to all untested California water bodies 
should be provided in a separate table and not included in the site-specific advice table. 

Input from the public on ways to improve clarity of our communications is always greatly 
appreciated. OEHHA is now providing fish consumption advice in the form of "safe eating 
guidelines". These guidelines separate the advice into two tables: a "best choices" table, with 
fish that may be eaten two or more times per week, and a "caution" table, with fish that may only 
be eaten once a week or less. "General advice" is now limited to typically low mercury fish that 
are consumed by women of childbearing age and children aged 17 and younger. 

10. Why aren't additional fish samples collected before a final report is released? 

There is no systematic sampling program designed to provide sufficient data for fish 
consumption advice in California. OEHHA relies upon other agencies to collect and analyze fish 
contaminants and to provide the resulting data for human health risk assessment. OEHHA does 
not control the number, species, or location of fish samples collected by other agencies, or which 
chemicals are analyzed in samples. When possible, OEHHA makes sampling recommendations 
for collection and analyses of samples. Following collection of some fish samples from Trinity 
Lake from 2000 to 2002 by U.S.G.S., OEHHA worked with the North Coast Regional Water 
Quality Control Board to collect and analyze some additional samples in Trinity Lake and 
Lewiston Lake. This additional sampling included testing for pesticides and organochlorine 
contaminants in fish from these water bodies. This additional data was incorporated into the 
draft report. Adequate resources are seldom available to collect and analyze as many species and 
samples as would be required to develop ideal safe eating guidelines. Consequently, OEHHA 
often utilizes supporting information to provide as much advice as possible to the public. 

11. Does the number of mines affect how much mercury is found in fish? 

The presence or absence of a mine near a water body may affect the mercury level in fish, but 
this is not necessarily the most important factor. Other sources of available mercury as well as 
geochemical factors such as pH, and ecological factors such as the number of trophic levels in a 
water body are also important factors in determining how much mercury accumulates in fish. 

12. How can local mercury contamination be cleaned up? 

Clean-up efforts are outside of the scope of the guidelines and OEHHA. 
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13. OEHHA should issue another draft advisory before finalizing the report to allow time 
for more public participation. 

OEHHA received a wealth of comments during the public workshop but received no additional 
comments during the extended public comment period. OEHHA feels that we have addressed 
the key issues brought up during the public workshop, e.g., exclusion of the Trinity River from 
the advisory, particularly with respect to river-run salmon. OEHHA believes the revised report 
should thus be finalized to provide fish consumption guidance to the public. 
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Frontier 
GeoSciences Inc. 

414 Pontius Avc N 
Scattle, WA 98109 

October 20,2005 - revised 

Mr. Michael Wall 
Natural Resources Defense Council 
1 11  Sutter Street 
2oth Floor 
San Francisco, CA 941 04 

Dear Mr. Wall, 

Enclosed please find our report concerning total mercury and TSS in the 8 
water samples and trace metals analysis for one water sample collected on 
August 23, 2005 for the Altoona Mine Project. There were no analytical 
issues and any QC issues encountered are addressed within the following 
report. 

Please feel free to call or e-mail if you have further questions or concerns. 

Sincerely. 

Anh Ho 
Project Manager 
Anht-1~2fi.ontierneosc.iences.com 

innov~~tivc Solutioi~s 8 Environmental Rcscarch Analjticr~l Sct~ices 
\ ~ \ v ~ v . F r o n t i e r G e o S c i e n c c : s , c o m  



Report to Natural Resources Defense Council (NRDC) 

Altoona Mine 

Frontier Geosciences 

414 Pontius Ave. N. 

Seattle, WA 98 109 

(206) 622-6960 

October 20,2005 

Scope of Work 

Five water samples were submitted for total mercury and TSS analysis and one water 

sample was submitted for trace metals analysis. 

Sample Receipt 

Samples from the Altoona Mine project were received from NRDC on August 26, 2005. 

The samples were received in good condition in sealed coolers at temperature of 0.5 "C. 

There were no discrepancies associated with the receipt of the samples. A 250 mL 

aliquot was* taken from each of the glass bottle and placed into a plastic bottle and 

refrigerated until TSS analysis was performed. 

Analysis 
Samples were processed using ultra-clean sample handling techniques in class 100 clean 

areas known to be low in atmospheric trace metals. Reagents, gases, and deionized water 

are all reagent or ultra-pure grade, and were previously analyzed for trace metals to 

ensure very low blanks. 

Daily analytical runs were begun with a 5-8 point standard curve, spanning the entire 

analytical range of interest, with additional standards run every 10 samples for the trace 

metals and total mercury analysis. The daily standard curves were calculated using the 

blank-corrected initial standards, a linear regression forced through zero. For each 

analytical set for trace metals analyses one matrix duplicate, two matrix spikes, and at 

least three method blanks were co-processed and analyzed in exactly the same manner as 

ordinary samples. 



Sample Digestion. Sample requested for trace metals analysis in HDPE bottles were 

acidified to 1% (v/v) with ultra-pure HN03 and digested in the original sample bottles for 

at least 3 hours at 8 5 ' ~  in a clean oven. Mercury samples were oxidized with the 

addition of 1% (v/v) of BrCl in concentrated HCI (directly to the sample bottle) and 

allowed to sit overnight at room temperature. 

Total Hg analvsis - waters. Digested samples S-1-1 , S-1-2, and S-2-1 were analyzed for 

total Hg on September 16 and digested samples S-2-2 and S-2-3 were analyzed on 

September 28, 2005 in accordance with the standard operating procedures (SOPS) 

described in the Frontier Geosciences Quality Assurance manual. Aliquots of each digest 

were reduced in pre-purged reagent water to HgO with SnCI2, and then the HgO purged 

onto gold traps as a preconcentration step. The Hg contained on the gold traps was then 

analyzed by thermal desorption into a cold vapor atomic fluorescence detector (CVAFS) 

using the dual amalgamation technique. Peak heights were measured by chart recorder 

and recorded on bench sheets in "chart units" to the nearest 0.2 unit. All results were 

corrected for the mean of the preparation blanks. 

ICPRMS Analysis. The digested sample was analyzed with the Perkin-Elmer Elan-6000 
115 with 3 point ( 4 5 ~ ~ ,  In, and I9'pt) internal standardization. All results were corrected for 

the mean of the instrument blanks and preparation blanks . Calibration verification is 

made by analysis of the independent multi-element LCSW, QCS-I. The sample was 

analyzed for Ni, Cu, Zn, Cd, As and Pb on September 21, 2005 and for Cr and Fe on 

September 26, 2005. The results for Cr and Fe were analyzed at a 5X dilution. 

Analytical Issues 

There were no significant analytical difficulties experienced with these sampl&s and all 
quality control analyses were within acceptable limits except for the following: 

The absolute value of the mean of the preparation blank for Fe was greater than the 
reporting limit of 5.00 ug/L at 11.36 ug/L. Because the result for Fe was l0X greater 
than the mean of the preparation blank, no further action was taken. 



Analytical Results for Natural Resources Defense Council 

Aitoona Mine 

Reported October 20,2005 - revised 

Frontier Geosciences Inc., 414 Pontius Ave. N, Suite B, Seattle WA 981 09 

Sample Results for water samples 

Analyte (pg/L) NRDC AM 8/23/05 S-1-3 

Sample I D  Date Collected 

NRDC AM 8/23/05 S- 1 - 1 8/23/05 1 5 :06 

NRDC AM 8/23/05 S-1-2 8/23/05 15:08 

NRDC A.M 8/23/05 S-2-1 8/23/05 16: 17 

NRDC AM 8/23/05 S-2-2 8/23/05 16:32 

NRDC AM 8/23/05 S-2-3 8/23/05 16:36 

Reporting Limit 

Date Collected 8/23/05 15: 10 

Hg (nglL) TSS (nig/L) 

1400 1.5 

1430 1 .O 

219 1 .O 

4.52 1.5 

1.81 1 .O 

0.15 1 .O 



QC Summary for Metals 
Altoona Mine 
Reported October 20,2005 - revised 

Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA 98109 

Qrrality Control Data - Preparation Blank Report 

Analyte (pg/L,) PBWl PBW2 PBW3 PBW4 Mean Std Dev . R.L 

Cr -0.07 -0.06 -0.06 -0.06 -0.06 0.003 0.07 

Fe -9.71 -1 1.97 -1 1.75 -12.01 -1 1.36* 1.11 5.00 

N i 0.01 0.00 0.00 0.00 0.00 0.003 0.04 

Quality Control Data - Certified Reference Material Report 

Analyte (pg/L) CRM Identity Cert. Value Obs. Value % Rec. 

Cr NIST 1640 38.60 37.62 97.5 

Fe NIST 1640 34.3 33.5 97.7 

N i NIST 1640 27.4 27.5 100.3 

Cu NIST 1640 85.2 88.2 103.6 

Zn NIST 1640 53.2 55.3 104.0 

As NIST 1640 26.67 25.63 96.1 

Cd NIST 1640 22.79 22.5 1 98.8 

Pb NlST 1640 27.89 28.34 101.6 

*Absolute value of the blank is greater than the RL. See case narrative. 
OL = preparation blank was determined as a statistical outlier according to the Grubb's Test. 



QC Summary for Metals 
Altoona Mine 
Reported October 20,2005 - revised 

Frontier Geosciences Inc., 4 14 Pontius Ave. N, Seattle WA 98 109 

Quality Control Data - Duplicate Report 

Analyte (p&) Sample QC'd 

Cr NRDC AM 8/23/05 S-1-3 5X 

Fe NRDC AM 8/23/05 S-1-3 5X 

Ni NRDC AM 8/23/05 S- 1-3 

CU NRDC AM 8/23/05 S- 1-3 

Zn NRDC AM 8/23/05 S-1-3 

AS NRDC AM 8/23/05 S- 1-3 

Cd NRDC AM 8/23/05 S-1-3 

Rep. 1 

< 0.35 

767.7 

30.50 

1.42 

1.79 

76.40 

< 0.008 

Rep. 2 

< 0.35 

787.4 

29.84 

1.21 

1 .80 

76.14 

< 0.008 

Mean 

< 0.35 

777.5 

30.17 

1.3 1 

1 .80 

76.27 

< 0.008 

RPD 

NIC 

2.5 

2.2 

15.6 

0.8 

0.3 

N/C 

Pb NRDC AM 8/23/05 S-1-3 < 0.015 <0.015 <0.015 N/C 
N/C - Not Calculated. One or more values are below the reporting limits. 

Quality Control Data - Matrix Spike /Matriu Spike Duplicate Report 

Analyte (pg/L) Sample QC'd Sample Mean Spike Level MS % Rec. MSD % Rec. RPD 

Cr NRDc AM 8/23/05 S-1-3 5X < 0.35 100.00 94.04 94.0 99.37 99.4 5.5 

Fe NRDC AM 8/23/05 S-1-3 5X 777.5 500.0 1276 99.7 1334 111.3 11.0 

Ni NRDC AM 8/23/05 S-1-3 30.17 25.00 50.73 82.3 50.3 1 80.5 2.1 

Cu NRDC AM 8/23/05 S-1-3 1.31 25.00 25.04 94.9 24.99 94.7 0.2 

NRDC AM 8/23/05 S- 1-3 1 .80 5O:OO 48.85 94.1 49.49 95.4 1.3 

NRDC AM 8/23/05 S- 1-3 76.27 20.00 98.40 110.6 98.78 112.6 1.7 

Cd NRDC AM 8/23/05 S-1-3 < 0.008 2.000 1.920 96.0 1.990 99.5 3.6 - 
Pb NRDC AM 8/23/05 S-1-3 < 0.015 5.000 5.030 100.6 5.239 104.8 4.1 



QC Summary for Total Hg and TSS 
Altoona Mine 
Reported October 20,2005 - revised 

Frontier Geosciences Inc., 4 14 Pontius Ave. N, Seattle WA 98 109 

Quality Control Data -Preparation Blank Report 
Analyte Batch ID PBW 1 PBW2 PBW3 Mean St. Dev. R.L. 
Total Hg (ng/L) A 1 -0.06 0.05 -0.07 -0.03 0.07 0.15 

Total Hg (ng/L) A2 0.08 0.07 0.07 0.07 0.0 1 0.15 

St. Dev. = Standard Deviation 

R.L.= Reporting Limit 
Est. MDL = Estimated method detection limit 

Oualitv Control Data - Certified Reference Materials Renort 
Analyte Batch ID CRM Identity Cert. Value Obs. Value % Rec. 
Total Hg (ng/L) A l NIST 1641d 1601000 1694000 105.8 
Total HP (ng/L) A2 NIST 1641d 1601000 146 1000 91.3 

CRM Identity = Certified reference material identity 
Cert. Value = Certified value 

Obs. Value = Experimental result 
% Rec. = Percent recovery 

Oualitv Control Data - Matri-r Dunlicate Renort 
- 

Analyte Batch ID- sample Q C ' ~  Rep. 1 Rep. 2 Mean RPD 
Total Hg (ng/L) Al NRDC AM 8/23/05 S-1-1 1395 1326 1360 5.1 

Total Hg (ng/L) A2 Batch QC 2.64 3.06 2.85 15.0 

TSS (mg/L) B 1 Batch QC 353.3 3 16.0 334.7 11.1 

RPD = Relative Percent Difference 

Quality Control Data - Matrix Spike / Matrix Spike Duplicate Report 
Analyte . Batch ID Sample QC'd Sample Mean Spike Level MS % Rec. MSD % Rec. RPD 
Total Hg (ng/L) A 1 NRDC AM 8/23/05 S-1-1 1360 2 105 3803 116.0 3652 108.8 6.4 
Total Hg (ng/L) A2 Batch QC 1.39 6.06 7.43 99.8 7.10 94.3 5.6 

MS = Matrix Spike 
MSD = Matrix Spike Duplicate 



]Frontier Geosciences 11~2. Chain-of-Custody Record & Laboratory Analysis Request 
~nviroArneiztal Research & ~jiecial t~ Analytical Laboratory 

414 Pontius Avenue North, Suit'e B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com D a t s 8 ! ~ s ) ~ S  Page: of / 

Frontier ~eosciences Inc., ~hajwf-Custody Record & Laboratory Analysis Request Fom-COC-11/28/00, Version 9, Effective Date1 1/28/00, Current Date 12/21/00 

Client Company: N ~ ~ C P I L  R E S O \ L ~ ~ S  h r ~ s t i  L 

Address: i l l  S W - -  s ~ ,  ~ o 7 U  FLOOR 
SkN W C A S c q  '& ~ 4 1 0 9  

CONTACT: ~ \ i  c/\n@\ L ~ / A  \[ 
Phone: +\S-%= .6lDo x 162, Fax: LhS. e3S- 61 dl 

~ w d l  \ @ r\ &c. or't( 
~ r o j a ~ a m e :  M- IW 
ContractIPO #: 

Frontier Project Manager. kL k&D 

Guaranteed Turnaround Time: 
Confirmation of Sample Arrival at Frontier: RYES D NO 
Quality Assurance Level: O Standard Cl High 
Disposal*: O Frontier Dispose 5 Return toclient 5 Ship to 3rd Partyt* 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the 
Carrier Information: FED 
Tracking # 
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, * ocoo CLBIL 
Trinity Lake, Lewiston Reservoir, Trinity River, East 
Creek, and All Rivers and Creeks Draining into Trinity Lake 

The designated beneficial uses of the waters of the Upper Trinity River Hydrologic Area, 
including Trinity Lake, Lewiston Reservoir, and the Trinity River include, among others, 
commercial and sport fishing; rare, threatened, and endangered species; migration of - 

aquatic organisms; spawning, reproduction andor early development; and aquaculture. 
See Water Quality Control Plan for the North Coastal Basin at 2-12:OO. The water 
quality objectives for these waters include a narrative requirement that "[alll water shall 3 
be maintained fi-ee of toxic substances in concentrations that are toxic t o 3 V d E e e  - .- .----__ _-_ --.. " ..-*._-. ..- -..--------- ---.'--I--- -'-----L -- 
iletrrmental physiological responses in human, plant animal or aquatic life." See id at 3- ,-,-.,--. . ,.-.- *. -". ," *.lll".l --.--~"-" .--. .---.-.--+- ,-.--? .-.,. ..,IYm-e- ..-- I-IY--- 

4:OO. 
.- 

These standards and objectives are not being met- In October 2005, the state's Office of 
Em66nmenta.l Health t l d  Assessment ("0E)MA") issued a fish consumption -> 
advisory far Trinity Lake, Lewiston Lake, Carville Pond, tbe Trinity River u$stream of 
Trinity Lake, all rivers and creeks draining into Trinity Lake, and the East Fork Trinity 
River. A copy of this advisory is attached. See 
http://www.oehha.ca.g~v/fish/~~~caVpdf~ zip/TrinityFinalAd~isoryl00605.pdf. 

OEHHA based its fish consumption advisory for the;s~er~-princigally on three years tl 
of -- sampling and analysis conducted by the United S t a t e s & ~ i o @ ~ s ~ ' U s G S ' ~ ) .  

_I.-- 

mercury m the tissue of edible fish &,~c~py  of the USGS final report is attached. See- 

30 
Over the course of its extensive s a m ~ i ~ f f ~ ~ ~ ~ ~ s ~ e p e a ~ d l . ~ w ~ ~ f e ~ e ~ & ~ ~ ~  
,-. --- 
Jason May, et a]., Ope~ File Report 2005-1321, Merc~uy Concentrations in Fishes from 
Select Water Bodies, Trinity County, California, 2000-2002 (2005). OEHHA's advisory 
also relied on separate sampling that found unsafe levels of mercury in resident Chinook 
salmon. 

As noted in the 0- advisory, it is likelv that abandoned gold and mercury mines 
' .  

contribute materially to the mercury contaminat&~theJkbitylBaver watershed. One 
-- @ mine in p-artic.ular?-the Altoona MercuryurYM,~,-wasasidentified,b~hth-SGSandh~ 

v OEHHA in their-rep.rts. In-2005, NRDC conducted water quality sampling on a small -----__.-.I_ 
drSi6iginates -l_~-- below the Altoona rner~wy~me~andB~~m-into.the~East~Fork 

A--- 

Trinity River. This drainage IS not shown on the current USGS quadrangle -- map, but is 
referred to as the " ~ l t o o g ~ i n e  Drain" in the USGS report referenced above &d is 
identified as Soda Creek in California Department of Fish and Game correspondence 
fiom the 2960s. Our #quality sampling resub (copy attached) show that the I 
mercury concentration on Soda Creek immediately below the Altoona mine site exceeded I 

b4$LJ 
1400 ng/L in August 2005 (sample nos. S-1-1 and S- 1-2 on accompanying Frontier 4 b b '  

$" *o$,,c Geosciences report); that the h e m e r n a y  concentration on Soda Creek immediately above 
4,;dp the confluence of the East Fork TTrinity River was 2 1 9 ngL (sample no. S-2- 1 ); and that 

mercury concentrations on the East Fork Trinity River itself were 1.8 1 ng/L immediately 
upstream of Soda Creek (sample no. S-2-3) and 4-52 ng/L immediately dowmharm~f 
Soda Creek (samp Te no. S-2-2). 

, ~ I L I I T Y  1: ~ 1 " ~ ~  
I1 



f The Water Quality Control Plan for Developing California's Clean Water 
List provides that: 

A water segment shall be placed on the section 303(d) List i fa  health advisory 
against consumplion of edible resident organisms, or a shellfish harvesting ban 
has been issued by the Office of bvironmental Health Hazard Assessment 
(OEHHA), or Department of Health Services and there is a designated or existing 
fwh consumption beneficial use for the segment. In addition, water segment- 
specific data must be available indicating the evaluation guidelines for tissue ix 
exceeded. 

m n  the data we have submitted, the w~~coxered,by&OEHHA ad~isory,~. 
includingall of the waters noted a@=, should be listed as 'wpaired,hyrnaqp-t .- 
to section 303(d) of the Clean Water Act. - .-- 



Frontier 
GeoSciences Inc. 

414 Pontius Axre N 
Seattle, WA 98x09 

October 20,2005 - revised, 

Mr. Michael Wall 
Natural Resources Defense Council 
11 1 Sutter Street 
2oth Floor 
San Francisco, CA 94 104 

Dear Mr. Wall, 

~nclosed please find our report concerning total mercury and TSS in the 8 
water samples and trace metals analysis for one water sample collected on 
August 23, 2005 for the Altoona Mine Project. There were no analytical 
issues and any QC issues encountered are addressed within the following 
report. 

Please feel free to call or e-mail if you have firther questions or concems. 
. . 

Sincerely. 

Anh Ho 
Project Manager 
AnhH@,frontieraeosciences.corn 

innovative Solutions Entironmental Rw's~roh Aualytical Senices 
w ~ v 7 - v . F r o n t i e r G e o S ~ i ~ n ~ e ~ . ~ 0 m  , . 
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Report to Natural Resources Defense Council (NRDC) 

Altoona Mine 

Frontier ~eoscjences . '  

, . 
414 Pontius Ave. N. 
Seattle, WA 98109 

October 20,2005 

Scope of Work 

Five water samples were submitted for total mercury and TSS analysis and one water 

sample was submitted for trace metals'analysis. 

Sample Receipt 

samples from the Altoona Mine project were received from NRDC on August 26, 2005. 

The samples were received in. good condition in sealed coolers at temperature of 0.5 "C. 
There were no discrepancies associated with the receipt of the samples. A 250 mL , 

aliquot was taken from each of the glass bottle and placed .into a plastic bottle and 

refrigerated until TSS analysis was performed. . ' 

Analysis 

Samples were processed using ultra-clean sample handling techniques in class 100 clean 

areas known to be low in atmospheric trace metals. Reagents, gases, and deionized water 

are all reagent or ultra-pure grade; and were previously analyzed for trace metals to , 

ensure very low blanks. 

Daily analytical runs were begun with a 5-8 .point standard curve, spanning the entire 

analytical range of interest, with additional standards run every 10 samples for the trace 

metals and total mercury analysis. ' The daily standard curves were calculated using the 

blank-corrected initial .standards; a linear regression forced through zero. For each 

analytical set for trace metals analyses one matrix duplicate, two matrix spikes, and at 

least three method blanks were co-processed and analyzed in exact(; the same manner as 
,, 

ordinary samples. 



Analytical Results for Natural Resources Defense Council 

Altoona Mine 

Reported October 20,2005 - revised , 

Frontier Geosciences'Inc., 414 Pontius Ave. N, Suite B, Seattle WA 98109 

NRDC AM 8/23/05 S-1-2 ' 8/23/05 15:08 1 1430 1 .O 

S a m ~ l e  Results fir water sawles Sob4 CREGK 
Sample ID 'Date Collected ' 

NRDC AM 8/23/05 S-1-1 - 8/23/05 15:06 

Reporting Limit 1 0.15. 1.0 . 

Hi3 (ndz) ,h~ (m@) 
i 

1400 1.5 

. NRDC AM 8/23/05 S-2-3 8/23/05 16:36 

Anal~te W) NRDC AM 8/23/05 S-1-3 

1.81 1 .O 

Date Collected 8/23/05 15: 10 

Cr < 0.35 

Fe 76 8 



QC Summary for Metals 
Altoona Mine 
Reported October 20,2005 - revised 

Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA 98109 

Quality Control Data -Preparation Blank Report 

Analyte (pg/L) PBWl PBW2 PBW3 PBW4 Mean StdDev . R.L 
. .., > :,. 

Cr -0.07 -0.06' ". .~:0.06 * -0.06 -0.06 0.003 0.07 

cu 0.00 0.01 0.00 0.00 0.00 0.003 0.04 

Zn OL 0.03 0.00 0.06 0.03 0.03 0.10 

AS -0.03 -0.02 -0.02 -0.01 -0.02 0.0 1 0.15 

Cd 0.000 0.000 0.000 0.000 0.000 0.0003 0.008 

Pb 1 0.001 0.001 0.000 0.000 0.001 0.0005 0.015 

Quality Control Data - Certified Reference Material Report 

AnaIyte (pg/L) CRM Identity Cert. Value Obs. VaIue % Rec  

Cr NIST 1640 38.60 37.62 97.5 

Fe NIST 1640 34.3 33.5 97.7 

Ni NIST 1640 27.4 27.5 . 1003 

Cu NIST 1640 85.2 88.2 103.6 

Zn MST 1640 53.2 55.3 104.0 

. As NIST 1640 26.67 25.63 96.1 

'Cd NIST 1640 22.79 22.5 1 98.8 

. Pb NIST 1640 27.89 28.34 101.6 

*Absolute value of the blank is greater than the RL. See case narrative. 
OL = preparation blank was determined as a statistical outlier according to the Grubb's Test. 



QC Summary for Metals 
Altoona Mine 
Reported October 20,2005 - revised 

Frontier Geosciences Inc.,.414 Pontius Ave. N, Seattle WA 981 09 

Quality Control Data - Duplicate Report 

Analyte (&L) Sample QC'd Rep. 1 Rep. 2 Mean ' RPD 

Cr NRDC AM 8/23/05 S-1-3 5X < 0.35 < 0.35 < 0.35 NIC 

Fe NRDC AM 8/23/05 S1-3 5X 767.7 787.4 777.5 2.5 

Ni NRDC AM 8/23/05 S- 1-3 30.50 29.84 30.17 2.2 

CU NRDC AM 8/23/05 S-1-3 1.42 a 1.21 1.31 15.6 

Zn NRDC A M  8/23/05 S-1-3 1.79 - 1.80 1.80. 0.8 

AS NRDC AM 8/23/05 S-1-3 76.40 76.14 76.27 0 3  

Cd NRDC AM 8/23/05 S-1-3 < 0.008 <0.008 <0.008 NIC 

Pb NRDC AM 8/23/05 S-1-3 < 0.015 <0.015 <0.015 NIC 
NIC - Not Calculated. One or more values are below the reporting limits. 

Qualily Control Dais - M a t h  Spike /Maink Spike Duplicafe Report 

Analyte (Irgn) ' Sample QC'd Sample Mean Spike Level MS % Ree. MSD . % Rec. RPD .. 

Cr NRDC AM 8/23/05 S-1-3 5X < 0.35 100.00 94.04 94.0 99.37 99.4 5.5 

Fe NRDC AM 8/23/05 S-1-3 5X 777.5 500:O 1276 99.7 1334 1113 11.0 

Ni N'RDC AM 8/23/05 S-1-3 30.17 25 .OO 50.73 823 50.31 80.5 2.1 

Cu NRDC A M  8/23/05 S-1-3 1.31 25 .OO 25.04 94.9 24.99 94.7 0.2 

Zn NRDC AM 8/23/05 S- 1-3 1.80 Sod0 - 48.85 94.1 49.49 95.4 1 3  

AS NRDC AM 8123/05 S-1-3 ' 76.27 20.00 98.40 110.6 98.78 . 112.6 1.7 

Cd NRDC A M  8/23/05 S-1-3 < 0.008 2.000 1.920 96.0 1.990 99.5 3.6 

Pb NRMJ A M  8/23/05 S- 1-3 , <0.015 5.000 5.030 100.6 5.239 10418 4.1 



QC Summary for Total Kg and TSS 
~ l t o o n ~  Mine . 
Reported ~ c t o b e r  20,2005 - revised 
Frontier Geosciences Inc., 4 14 Pontius Ave. N, Seattle WA 98 109 

Quality Control Data - Preparation Blank Report 
AnaIyte Batch ID PBWl PBW2 PBW3 Mean St, Dev. RL. 
Total Hg (nglL) A 1 -0.06 0.05 -0.07 -0.03 0.07 0.15 
Total tlg (ng/L) A2 0.08 0.07 0.07 0.07 0.01 0.15 
TSS (rng/L) B1 0.2 -0.2 0.0 0.0 0.2 1.0 
St. Dev. = Standard Deviation 
R.L.= Reporting Limit 
Est. MDL = Estimated method detection limit 

Quality Control Data - Certifwd Reference Materials Report 
Analyte Batch ID CIUM Identity Cert. Value Obs. Value % Rec. 
Total Hg (ng/L) A 1 NIST 1641d 160 1000 1694000 105.8 
Total Hg (ng/L)* A2 NIST 1641d 160 1000 146 1000 91.3 
CRM Identity = Certified reference material identity 
Cert. Value = Certified value 
Obs. Value = Experimental result 
% Rec. = Percent recovery 

Oualitv Control Data -Matrix Duolicate Revort 
- - -  -- 

Analyte Batch ID Sample QC'd Rep. 1 Rep. 2 Mean RPD 
Total Hg (ng/L) A1 NRDC AM 8/23/05 S-1-1 1395 1326 1360 5.1 
Total Hg ( n g m  '42 . .  Batch QC 2.64 3.06 2.85 , 15.0 
TSS ( m a )  B 1 Batch QC 353.3 316.0 - 334.7 11.1 
RPD = Relative Percent Difference 

Quality Control Data - Matrix Spike /Matrix Spike Duplicate Report 
AnaIyte Batch ID Sample QC'd - Sample Mean Spike Level MS % Rec MSD . % Rec. . RPD 
Total Hg (ng/L) ' A 1 NRDC A M  8/23/05 S-1- l 1360 2105 3803 . 116.0 3652 108.8 6.4 
Total Hg (ngk) A2 Batch QC 1.39 6.06 7.43 . 99.8 7.10 94.3 5.6 
MS = Matrix Spike 
MSD = Matrix Spike Duplicate 
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Table 1. Fish sampling sites and data-tollection years, Trinity County, California, 2000-2002. 

[Hky, highway; Mt, IMount. IJSGS, U.S. Geological Suney. Horizontal c~rdinate information is referenced to IheNorh American Datum of 1983 wADR3)J 

Site 
number 

on 
station Name Station Number Latitude Longitude 2000 2001 2002 

fig. 1 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

Union Hill Gulch near Douglas City 
Trinity River at Big Flat Day Use Area near Big Bai 
Eastmau Dredge Pond No.2 near Lewiston 
Eastman Dredge Pond N0.l near Lewhton 
Easrman Gulch near Lcwiston 
Trinity R~vet at Hayden Flat near Big Bar 
Canyon Creek below Conrad Gulch near t unction Clty 
Papoose Arm of Trinity Lake near Trinity Dan 
Buckeye Arm of Trinity Lake near Tnnity Dam 
East Fork of North Fork Trinity River 0.53 mile above Barney 

Gulch 
New River at Denny Campground near Denny 
East Fork Trinity Arm of Trinity Lake near Trinity Center 
East Fork Trinity River below County Road 106 near Trinity 

Center 
Trinity Lake near Tr~nity Center 
East Fork Trinity River 1.2 mile below Devils Creek near 

Triniry Center 
Camille Pond near Camille 
Coffee Creek at Hwy 3 near Camille * 

Trinity River above Coffee Creek near Trinity Center 
East Fork Trinity River below Altoona Mine Drain near Trinity 

Center , 
East Fork Trinity River Upstream Altoona Mine Drain near 

Catella 
Crow Creek abovc Confluence of East Fork Tnnity River near 

Trinity 
Tamarack Creek at East Fork Trinity River tiear Mt. Shasta 
East Fork Trinity River at Hone Heaven Meadow near Mt. 

Shasta 

Table 2 Data for fishes collected in Trinity County, California, 2000-2002. 

[Fillet samples dissected from left fillet of f ih;  whole body, ,whole body fish analyzed with bgstrointestinal tract c l d  out Hwy, highway; Mf Mount. 
Hg, mercury; HgT, total mercury. Sex: F. female; M, male; U, unknown. mm, millimeter; g, gram; %, percent; kglg, microgram per gram (equivdmt to pun per 
million)] 

tmml (a) 
Site 1 (fig. 11, Union Hill  Gulch near Douglas City: 

10/25/2000 Green sunfish Lepomis qunellus 103 23.0 77.2 1.080 0.246 Whole body TR-2000-W-036 M 

Site 2 (fig. 1). Tri~ 
8/27/2002 

lity River at Big Flat Day Use Area near Big Bar: 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 
Rainbow trout Oncorhynchus mykiss 

Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 
Fillet 


