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Abstract 

A study of pesticide distribution and transport within the Salton Sea Basin was conducted h m  Fall 2001 to Spring 
2002. Sampling was conducted dong trsmsects fiom the three major-r rivers that flow into the Salton Sea 
Basin; the New and Alamo Rivers at the southern end and the Whitewater River at the northern end of the sea. 
Stations wer-ed on each nver at 1 mile upstream of t h e m e  (outlet starion), in the river delta 
(nearshore station), and o m o r e  in the sea (offshore station). Water, suspended and bed sediments were collected 
from each station in September, 2001, MarcidApril, 2002 and October, 2002, coinciding with peak pesticide 
applications in the fkll and spring, Fourteen current-use pesticides were detected in the water column. 
Concentrations of dissolved pesticides typically decreased in concentration fiom the outlet into the sea in all three 
rivers.~Most concenlmtions in the water cohrmn were between 10 - 100 ngiL; however, eptam and malathion were 
detected at much higher concentdons (1 1QO - 3800 ng&) at the New and Alamo River outlet and nearshore 
staiions. Current-use pesticides were also detected in suspended and bed sediments at all tbe sites. Chlorpyrifos, 
dac&al, eptam, and trifldin were found with the greatest fkquency on sediments in all three rivers. The number 
and concentrations of pesticides on suspended sediments decreased along the transects h m  the rivers, 
demonstrating the potential for pesticide transport via suspended sediments into the Salton Sea Basin. 
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S e v d  studies c o n d u d  by the USGS and o h m  shce the late 1960's have identified elevated 
concentrations of pesticides associated with agicullupe in waters djacent to the Salton Sea area (Irwin, 1971; 
Eccles, 1979; Setmire, 1984; Spencer et d., 1985; Setmire d id., 1W3, Crepeau d al., 2002). Elevated levels (parts- 
permbillion) sf srgmochlsrine md orgmopko~phsrous pdciela were ~wrted in lhae wateH. h dditisn, the 
presence of organochlorine pesticides have k n  reported in bottom malerial collected h m  imption drainage 
canals (Setmire et d., 1W3). More recently, Crepeau et al. (2002) reported elevated concentratism s f  a number of 
current-use pesticides in water collected in 1896 md 1997 fism the A l m  Ever and within the Salton Sea 
Elevated pesticide cs om in the A l m s  River camponded with measurements of acute toxicity in 
stmdard'i %hour aquatic toxicity tests (deVlaming et al., 2868). 

Recent requkments for the Redmal Water Quality Control Bsmd, Colorado Itiver Region to develop 
total maximum daily loads (TM19Ls) for contaminants painted to a nekd for a more cormplete tnoderstanding oftfie 
ocxmence and transport of pesticides witkin the Salton Bash. In addition, proposed r end id  actions, such as the 
Salton Sea Restoration Project (a f'8d water transfers ofwatcr to the San 
Diego County Water Authority may ers and &at into the 
Salton Sea a d  potentially within the sea itself. Water tra3lsfi may aim I d  to a shrinking s f  the seq expasing 
more shoreline consisting of potentidly mnt%min%Pd sediment. The USGS was requested to conduct a study 
examining the distribution of pesticides beween water, suspended sediments and bed sediments in the rivers that 
drtnin into the Salton S;+ 21% well as within the Sea itself. 

flow into the &ern end of 
TheSaltodkhasnooutld 

m& ofthe New and AImo rivers. 
federal aad state wildlife refuges 
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Previous Studies of Pesticides 

The earliest study of pesticides in the Salton Basin included analysis of DDT in the Alamo and New Rivers 
for 12 months in 1969-1970 (Irwin, 1979). High concentrations were found in the riva wata because DDT was still 
being used in the U.S. and Mexico. DDT has not been detected in the water since 1986 (Sdmirc et al.. 1990). 14 
years afta its use was banned in the U.Sr and 3 pars after its use was banned in Mexico. However, the metabolite 
DDE was still present in stdimeats from both river& ind concentration gradients (decreasiag amcmhation 
downstream) were similar to that of the aqueous D m  concdrations h m  20 years prior (Scbroeda, 19%). This 
was taken as strong evidence that DDT and/or its mdabolites persist in surrounding a g r i a J l d  so* and continue 
to be traasported to the agricultural drains and riveas thou@ agriculhual tailwata. Coacentntions of DDE hve 
been reported in sediments from rivas and drains (§cbmcda et al.. 1988) as well as in tbe Won Sea ( S c M  
and Orem, 2000)). Residues of DDE have also barn reported recently in biota h m  this n# (Schrocda et rL, 1993, 
Setmire et aL, 1993) 

~ NumaousshdiesbytbeUSGSdrrringtheW30yearshavedoc~tbcpresawxof~~ 

I pesticides. Bimonthly monitariog far a paiod of a ~ c  year in 1977-1978 by tfii mCiS sbowcd thrt tk fanparrl 
pattan of concentratiws for many current-us~ pestiddes in drains and rivas in the Impairl Valley matches tbeir 
seasooal pattern of application, with maxima occurring in the late winterlcarly spring and again in the early fall 
(Eaks, 1!379). Samples collected by the USGS in M;rrch/April19!X! and again in 1995-1996 wae consistent with 
this pattan (R Schroeder, written USGS commuuialion). Monthly monitoring on the Aluao River in 1994-1995 
b y t h c U n i v a s i t y o f ~ ~ a t D a v i s ~ 0 ~ t b e s a m e t c m p o r a l p a t t a n m d ~ 5 ~ n l y d  
p e s t i c i d e s ( c t r b a r y 2 c m b o f i r r a n , ~ ~ & ~  andmalathion) r s t b e c a u s c o f h i g h ~ i n  

~ t h r n l O O ~ ) o f 9 ~ ~ i n ~ ~ ~ t f i e ~ R i v a 1 m i l e ~ ~ t b c ~  
p o i P ~ ~ = ~ ~ n i 0 . i m f l - ~ . ~ d - d i r b P I . ( Q c p s m ~ * . ~  . 4- & 

.7.-.+$+;.=:, . . s-3- .-> - <:=.-: : 
- - -*. . ..-.-... . <.. /f.Y'.. . . -:=>.. . . ? L =  -- 

z.;. . .< ., 
PURPOSE AND SCOPE . - 

. I 

~ ~ s e d i m n b m d b e d ~ w a c c o e s d a d a t e a c h s i t a  
I 

Thisreport theresubs of three geveatscandoctedmOctoba2001~~dApil20M. 
mdSepernba20Mcareatna'Klarof~daganocbloridepesticidesia~*~sedimatad . 

-was* 

* - 
~ n g c ~ ~ n m w a t a s r t m p l a < r o r b c d b d b o O f ~  scdimam)andbedvdinrnk-SPmplCd 

a t a ~ o f a i n c ~ w i t h i n  t b e S a l t o n ~ e r m d ~ r i v ~ ( ~ i g u r c  l).~ramectswmza&bhkdfmmtheotllle~ 
ofercboftbctlnetmjclrriverr~tbeseaitseifr~suninethe~ofpesticidcr Srrlioerwcrccsclbliobed 
~1miJetlpstreamfiomthcrivamoolir(outktsite)~-~closetotheriwddEl(aearsbonaile)~ 
~olH~~~at the~footantadeprh(of ]Fshats i te ) .  Fordrc fa&2002sampl img~st l rp lcs~El i t en  
~~tandbdowthe~lineattheNewRivan#rrhoresite. Coordimat#keacbsiteareliskdmTabkl. 
W e  tern and conductivity were mcaslrnd using a hand held digital tbecmo- (VWR Scientific, 
Wtstcbesta. PA) and an Orion coaductivity meta ((kion InstNments). Fitly mL warn samples wae collected and 
taken back to the'laboratory for more accurate measraunents of pH and conductivity. 
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Whole Water 

All samples were dlscped using a large perisraltis pwered by r portable g e m t o r  and equipped 
stainless steel and Teflon inke hose. Sample pmM diractly inm 20 L stainless steel kegs 

device (Garmin GPS 

Isolation of Suspended 

d d b e d  above. 
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LABORATORY METHODS 

Water Analysis 

Full details of tbe extraction method are provided in Crepeau et al. (2000). Prior to the extraction, the 
volume of the water was measured and 100 pL of r 2 ns/pL surrogate (terbuthylazinc) was spiked into tbe sample. 
The wata was then pumped through p r e - c l d  and conditioned CS solid phase extraction (SPE) cartridges (Variaa 
Bond-Brit, 500 mg, 300 cc size b a d ,  Varian Analytical Cuporation, Walnut Creck ClfitPrair) using 12 V caanric 
piston mtaiag pumps. In orQa to condition the SPE cartridge, .a 3 mL aliquot of methanol fobwed by a 3 mC 

throughthccartdge Thecartridge was thtn~me€withwatalmtif tbe 
thi cartridge by passing air through it using a 

sent back to SarramentD fot smagc within 3 days 
furtherdritd*C02torrtleretone 

tbeestablisbedholdingtimeof2months 
(Crepeau aiL. 2000). 

Samples were eluted h m  the SPE cartridges using 9 mL of ethyl acetate, reduced in mlume to 500 uL and 
appmpiatsconcentratioosofin~staadards~Themtgnalstandardsusedwaed~~h~d~ 

~ g b t t o a f i n l l ~ l ~ ~ 0 f 2 ~ ~ a ~ d r a a l y z c d v k ~  
. i -... . -7:: . , . ;&&;. 
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-'F-:- -' - : =-= S&. . .-5 -... ". - - .. &: .-,:. t" . 

-sing 
~~GEMCapaatioq;Natb~).wa~araewdrrded0~taytrtifrcCI - 
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,.% --.:.- ' *. b<* 
srnqdemthevCssd*exartim. 

Soanlet-m cdlecteddiomthedccpwrtarreas~pg~nebaildrpiaside 
t h t ~ e x t n c t i o a ~ ~ t b t ~ ~ p l o c e s s o c a a d q n i t c ~ * ~ ~ b t  

h r i h ~ e m d b r o f ~ ~ ~ t b t ~ ~ ~ d ~ b e a ~ t b e ~ r c r ~ e b ( t e 8 a  

m r h y i c o e ~ r e d . ~ c o o a t ( 5 6 5 0 ~ & ~ r a e x k t ~ d 1 5 0 m L d ~ b o r ~ 6 b a e n n b i i e t b e  
M A S e e x t r r t b o ~ d m ~ t c R i c e . k r # ) ~ W . ~ 3 0 d d d v m t E x b n c b ~ ~ ~ r e p r r b 3 !  I OOrttk w ~ - ~ ~ - ~ - l O f d e i a a i a e d , ~ d r e t ~ T b c  . dret irrr 

,&a-paloe - md twicemDne-&-tsorolPlaad 

~sOnrtfw~)andtheextracbcombined.Bdhcb~theo 

of500mgof rctivUedcrrbcm(6cc~bad, 
Ofmcth~chhridc 

Thesrnpitwrstbensdvcnt~todhylrcdrte,~invdnmr005mLadfPrthapaided 
a gd pam-high Iiqnid -e system (-. 'I'b smalc iqjatd oato r 

P a t i o E L m a ~ ( P c r l j o E l m c r a a p r m i o P , 1 y m z a ; ~ ~ ~ 0 f a P E 4 I O + ~ ~ m d ~ ~ ~ ~  
W fixed wavekngtb dctccta. The analytical c o h  was a gel pamation column from Polyma Labontorres . . 

(Amherst, MA). Column dimensions w a e  U)l) x 75 mm and tbe packing was polydivylbenzeae (10 mm, 50 A pore 
. sizc). Thc mobile phase w. ethyl acetate and the pump speed was 1 muminute. The size of tbe colkctim window 
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which had similar concentrations). Pesticide concentrations in the New and Alamo R i m  were genarlly h i g h  
than in the Whitwater River during fbll2001 and spring 2002. In fill, 2002, pesticide comxntrati(~~ wae generally 
similar between all thne rivers (Tables 6 - 8). A wider variety of pesticides were dettcted in the Alamo ud New 
Rivers as compared to tbc Whitewater River. In all three rivers, similar a higher dissohnd conccntratkms at the 
nearshore sites relative to the outlet site suggest transport of pesticides out of the rivers into the Salton Sea 

Suspended Sediments and Pesticides 

Suspended scdimcnt concentratio~ss, pacent fines and paceat organic carbon at prestntcd in Tables 9 and 
10. C~nccntrations ofsuspeadsd scdknts were highs in the A b o  and New Rivas &VC to the Whbmta 

I Riva. Alamo R i v u  hi slightly hi* amcentrations of suspended sedimms thrn the New R i v a  m both hll 
~mpl ings  whik swpcndcd sedimtlt co~trations wae slightly higha in tbe N ~ W  Riwx during spring 2002.. 

I Concen- in all dPce rivers <)ecreased fiom outlet to ofiklmc sites. These trends n in sgnemnt'b what has 
I ' bearhistorically~Tbenwaemdi~'bleo~(#~~inpacent~(<64~inparticlesize). 

Snspendsd matairl at dl the ofhbrc sites consisted of r high of a l g a l a  cktrim whid~ is rc&cted 
m b i ~ p a e d ~ ~ c o a o e a l n t i o n ~ a b k l O ) . T h e ~ R i ~ o f f s b u e ~ r l s o h r d ~ ~  
crrbonawwxntratiaar 

I Tpbles11-13listthe~o11~ofpesticidesdetectedmsuspendedsedimnts. Ptsticide 
amcentrations wae primarily in the range of 1-50 nglg witb the bigkt concentrations berween 366 - 564 @g. 
Themost hquentlyddected ptsticides waecompwnds usedin tbehigbestamouuts(T.ble5) andindmkd 
~ ~ ~ e p a m , a n d ~ H i s t o r i c a l p e s t i c i w M c ~ y m t d c c b d e d o n s n a p e o d a d  

crcq&mofDDE,amtabo 
. - q&) mmamtb  of DDD, 1 
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Reliminary Report for R~Q: sub* to revision. Do not cite or abte. 

analysis were d y x d  ev 
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New River outkt 
1W IISgtm %IYMPP ~ W W  m8L89h 
3.5 h fm dW3~ lll~Utk 

W h i t ~ W  FBW outkrpt , 

Whlt8wtdt Rhrst o.tsamM 500 mmn fm hp. mouth 
WklPewatgt Rivsr aff e b s m  
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Table 2. Run conditions for the Saturn-2000 GCMS system 

Injection Conditions: ' 

sp!itless injectkn, ptessure pulse of 50 psi for 
1 d min. 

Injection Temp 

Oven Program: 

275°C 
8O0?, hold for 0.5 minutes, WOG1 2O0C 43 10 
dm 
120"~ - 200°C 8 3 dpm, hold for 5 min. 
200" C - 21 9°C. hold for 5 min. 
21 9°C - 300" O 10 dpm, hold for 10 min. 

I , .  GCMS conditions: range SIS, collecting 60 - 450 mh 

anaiytii column: MIL US (V~-CCUP),  3 ~ n  x 0% nnz 
0.5 wn phase thid<ness 

klprn s degrees per minuDe 
I 'PSI s pounds per squm 



table 3. List sf organochlorine anatytm 
Compounds Buantiflcstlon Ions Csnflrmaefon Ions 

RIN 



Miminary Report for @cw: subject torevision. Do not cite astribute. 

Table 4. List of current-use pesticide analytes and the ions monitored during GCNS analysis' 
Compounds Quantlficatlon Ions Confirmatory Ions 

I 

ALACHLOR 160 188,146 . 
ATRAZlNE 200 206,215 
AZINPHOS-METHYL 1 32 181.160 
BlFENTHRlN 181 166,16!5 
B W T E  .I46 156,90 
CARBARK 144 115,116 
CARBOFURAN 1 64 149,131 
CHLORPYRIFOS 31 4 314,197 

CVANAZNE 212 . 1% It2 
CYCLO ATE 154 155,186 

w 3 H A L  .. - 301 - 29% ax3 
-EibhloN 1 79 137. m!3 
DIEIHAM-EMVL 1 88 160.262 
EPTAM 1 28 I= in 
ESFMVALERATE 225 - 125,167 
EMALFLURAUN 276. 316,292 
FENAMIPlux3 . 303 

: .?&- ." 108 
264 154 

,. *-=..: ..*._ ..: . . .-..... 137, i16 
. - .  f" 171 12& 172 

. . .  
--.I 18l 
.- .. 197,141 

. . . - .. - -- .in la 'in 
145 - 93,125 

--=+ 2@ 247,248 - 
, ,;+ ..-. - .  1- :- . 236 m-;, . 
A;*:;, .:- " 2- 

. :- 128_, o a ; ~  
, - - , , ,. I..-.-;- 

+ .  lzs, =.. : . 
.*A- - :s&: .. 

' F.$' m30P' 
PEaJUlE 128 132. $27 

PEW)IMEM[AUH- . .<. 
252 191,162 .:. . '. - - 183 127.163 

F T E  . . :a;.-. .. ;: - ' 231 12% 97 
- .  

.L +.:- __.. . - *.-- .;, 180 133i a08 
E E U K O X ~ O E  176 177,149 
PROFPIFOS ;. - 337 
pRoME'f'RYIJ :W+- 

m28Q 
- 184 . 241,Z26-' 

PRdQARGrn -' .': ' . . . 135 1s mAi . , 

S M M N E  201 W6.173 . 

SUFOTEP 322 238,210 
THK)BENCARB . 100 125,257 
TRIRURWN 284 306,248 
'1~andsurrogatestandardsare~semeasthoser~in~a~e3.  

20 REGION 7 
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fable 5. Total amounts sf the gesWider, applied withim the &Ha Sea E h i n  in 2QO1 that were 
included in the water and- 

[Samples were analyzgd for tha Idlowiq p9sticW that were rPot qpliied in the watershed. P-kao- 
motinate, eketo-rnslin emnain9, diilh fmIc#), . - 
hexminone, rnslinate, utoxide, suffotw, . . 

,- 

clde 

RECE\VEB 

I 6 In83 

REGION 7 
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- Table 6. Pesticide concentrations in water samples during fall, 2001 

*. - -- - -- - 
\ 

. . , '  i 
I 

palues are reported as nanog-s per liter. Concentrations are the mean of duplicate injections. Water 
samples were analyzed f6i~tMi?ollowkrg pesticides that were not detected during this sampling period: 

. .- a ~ , a z @ p A w + y I ,  w - a t e ,  cymazine, diethatyl-ethyl, ethalfluralin fWos ,  hexwinone, 
__--- ~-.-*-..---- 

,. , methidathion, methylparathion, rnetdadrl&, -._ moli5fS;napropamide -----___--.--~ ---~. ~xyftwrfen,~@-ulat_~,~p~met --- ---------! 
. . --. . pip6r6iiyl b'i.iti3xWsUIfotep. and thiobencarb. nd, nondetection) 

' . /.+ . . 
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~ 
Table 9. Pestbide conesntrations in water m p b s  darting smg, 2002 - 

,- A 

palues are repodd as nanog a n a ~ ~  for the fd 
that were not detectsd during t 
cyanmine, cycloate, diethaw e, mothithion, rn 
metolashlor, mol yl bulsstw, simazim, suffotep, and 
thiobenearb. nd, 
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Table 8. Pesticide concentrations in water samples during - fall, 2002 1 
5- 

values are reported as nanograms per liter. Concentrations are the mean of duplicate injections. Water 
samples were analyzed for the following pestic'ides that were not detected during this sampling period: 
atahlor, azinphos-methyl, butylate, cyanazine, diethatyl-ethyl, ethalfluralin, fmfos, hexazinone, 
malathiin, methiithion, methylparathion, metolachbr, molhate, pebulate, phosmet, piperonyl butoxide, 
suffotep, and thiobencarb. nd, murdetection; (), concentration below detection limit] 

"Li. 
-SK *, 
re- . -=..-. .c-,,74 
.v. *..T&. 
.i:zc . --..-- . 
-----* -.. - -a ~ ?< . - 

.~?&- .-? < ... 

Pertlckk 

REGION 7 

Alamo R h u  New R h m  

O u t k t N e a r r h o r r ~ O ~ N e a n h o r r O t h h ~ O u t k t ~ o r O O l l t h o r s  

Whitewater River 

1 
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/ 
1 ~ 

Table 9. Suspended sediment conmtratisn, in mgR, and prcent fk@. 
-. -- 

I 

[" not malyzed] 

Fall 2002 a , 

o R i i  Nearstwwg 

New River BLltlet 
New R i w  Neanhm 

h m  
bottm] 
New R i  Offshore 

RECEPJED 

irrr r6m 
REGION 7 
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Table 10. Percent organ@ carbon in sediments collmdduring fsll2001, spriw MQZ, and fall 202  
. , 

[ not analyzed) 

Suspended red!ments 

S h '  . .  Fa112001 Spring2002 Fall 2004 

. < 

Alamo River Outlet - 

Alamo River Nearshore ~ 

m o  ~ i i e r  imshore 

New River Outlet 
": NewRiier- .;l; . - 

z, <. 

NewRvetOffshore 

Whitewater River Outlet 3.99 54 4.78 
Whiiewa'~ River Nearshore 42.69 28.78 33.63 
Whiiewater FUvef Offshore 43.68 36.81 41.86 

. - 7 .  .w . -  . -. : 
. > 

. .- 
. .- *e.% . . .-- . . . 

Fall 2003 -2004 hl2002 

RECEIVED 
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Table I I. Fsestkb es lratiQns in s w p e n M  md bottom sediments during fall, 2001 
-2zL 

values an, reported as nsnoprms per gram. nd, nondetmtion; D, d e t ~ & ~ I  but quantiitation uncertain; ( ), 

malahim, meth&Hm 
pendirnetkalii, phorale, 
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Table 12. Pesticide concentratons in suspended and M s m e s  during spring, 2002 

[Values are reported as nanograms per gram. nd, nondetection; Dl detected but quantiiation uncertain; 
0, concentration below detection Ikni]. Sediments were analyzed for the folkwing pesticides that were 
not detected during this sampling period: alachlor, azinphos-methyl, bifenthm, butylate, cyanazine, 
cycioate, cyperrnethrin, diethylatytethyl, esfenvalerate, ethatfluralin, fenarniphos, fonofos, hexaimme, A- 
cyhalothrin, malathion, methiithion, methyl parathion, metolachlor, molinate, napropamide, oxyflurofen, 
pebulate, phorate, phosmet, profenfos, prometryn, propargite, sirnazine, sutfoteQ and thiobencarb. 

J 

Atrazine 24.1 nd nd 
--M nd . n d  nd 
Carbohrran (2.3) 'nd nd , 
Chkrpyrifos 42.6 nd nd 
Cyrruthrin D D nd 
Dadhal 1 0.0 nd . n d .  
D imethoatend  nd *. 
EmkmWan125.7 366 d. -T 

Ep(am . nd nd 
P m d h M W i m  151 nd nd 

, nd:. D nd 
TriRuaSn n d :  192 nd 
pp'ooo w :  nd nd 

j J  @.* z3. n d .  i. "fj 
, -.9.:- 
*-7. . -- -.->. 

:, . . .  , - . ;j . . 
..*. - _ 

btlclde 

Carberyl - - 
Mazinrn .  
Eptwr 
PendLnethalim 
Permegvh 

TdhJdin 
PPn= 
P P' DDE 
p pa DDT 

193 nd I ;  1, -nd ' 
nd nd nd 
tfd 9.0 'nd.::: 
2.1 nd <'. &j 
7.4 5.4 nd : 

71.6 rd .  nd 
9.8 nd nd 
30.0 6.5 2.4. 
a0 7.1 . nd 
63.8 55.8 21 
5.8 nd nd' 

Alamo Rfvor 
Outlet Nearshore Ofhhore 

New Rhmr 
Outid Nearshore Offshore 

- 

WhmRIvu 
Outkt i ba rsbm O f b k m  
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Tabk 13. Pesticide c o m n t m w  In s ts during fall, 

-_ .~ 

[Values arts reported as na but quantiitath t r a M  W w  
detection limit; New R i w  n allecled fm above the halsclim] Sdirnersts were a n a h d  for tlw 
following pesticides that we this sampling period: azin@mmethyl, bifenthrin, butyiate, cyawiw, 
cycl~ale, cypermethrin, diethylaw+thyl, eptarn, esfmvaitsrate, slkamuralin, iphm, fonofos, hexminone, malalhim, 
m , methylparation, rndinate, oxyflur~fen, pbulate, phwatg, (ahosmet, propargile, simazine, sulfstep tPrrd 
th 
Suspended Sediments 
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mPLs I I ,  

Table 14. Method detection limits for pesticides analyzed in water samples in 2001 

. Pesticide 2001 ~ e t h a d  detectbn limit in nanograms per liter 



Preliminary Report for ~ e @ .  subjtct ta nviaion. Do not cite 

pyG Tabb IS. Method &tWh limb ter c u m t a  pestkeides in &lrn 

Ion limit, In nanogmmr pet gram 

2-Kets-Motinate 4.5 
4-K&o-Molinate 2.6 
AIachlsr I .I 
Atrazine 8.6 
Atinphos-methyl 7.6 
BienUwin 0.9 
w a @  0.5 

1.2 
3.8 
1.5 
1.8 
1.8 
7.9 
5.6 
0.6 
1.5 
19 
5.9 
26 
M 
0-7 
9A 
9.9 
6.8 

. -- 
' #  . + .  -- 2.5 

3.2 
0.5 
0s 
41-4 
I -43 
I.@, 
26 
1 -6 

&I 
0.8 
4.0 . . 

3.4 
0.3 
a-8 
12  
1 9 
1.8 
23 
21 
"lI 
4.4 ~ P A 

3 P 

RECEIVED 

MAY 
REGOON 7 
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I 

Table 16. Trace metal concentrations in suspended sediments collected during'fall. 2001 
L --- - 

[Values are reported as er gram. Analyses performed on the silt (c63 mm) size fraction] 

Site Cd Cr Co Cu Hg Pb Se 

Alamo River Outlet 0.4 120 10 28 0.04 22 0.7 
Alamo River Nearshore 0.44 70 11 34 0.04 24 1 
Alamo River Offshore 0.1 8 60 2.8 . 16 0.06 27 8.7 

New River Outlet 0.45 . 

New River   ear shore* 0.4 
New River Offshore 0.1 2 

Whitwater River Outlet 0.36 83 19 69 0.08 n 1 I 

Whitewater River Nearshore 0.15 7.9 5.9 7.9 0.03 2.5 14 
Whitewater R'ier Offshore . 0.09 82 4.5 8 .  0.04 1.9 11 

AlamoRivafOuHet 
AlzunoRiwr 
AlamoRhrrerOtfshon, 

: ' :* 
. .  -.:.- 

~ew~iver'orrllat . 

New R i i  Nearshore 
NewRiverOlfshore 

W h i i  RiiOutlet 43 11 36 1200 6200 110 190 ~ 
I - ~ t ~ ~ ~ e a r s h o r e  <3 n - 4 I 70 50 17 n 

w h i t e w a t e r ~ i i ~ € ~ ~ ~ ~ h o r e  c3 n 4 120 40 l e  22 I 
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Table 17. ancentratism sf a variety of insrganb constituents measured h suspgnded sediments 
sampled doring fall, 2881. 

values are reported as mkr P gram. Analyses performed on the silt (<63 mm) size fraction 
where noted, otherwise the analysis was prformd on bulk sediment] 

490 1.9 4xm 63 95 
Alamo River Neanhom 460 2.1 4.W 71 97 
Alaemo River Offshorn 34 0.18 4.W 3.4 0.91 

New Rim Outlet 
New River 
New F Q i i  

whitmkbr River Butlet 
Whibwafw River Nea 

Rhm 
R i i  

WhitewamRiver 

Whitewater River O W  477 95 4.4 
RiwK 4 .  0.13 9 2  
R i  4.m 8.W 1 9  

RECEIVED 

MAY 16m3 
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Table 18. Concentration of various constluents in suspended sediments collected during fall, 
2001 

Ca Mg K Na P C- CorOlnk 
Site 

Alamo River Outlet 
Alamo River Nearshore 
Alamo River Offshore 

New Rier Outlet 
New R i i  Nearshore 
New River Offshore 

W h i i R i v e r O u t l e t  55 23 23 13 29  1.1 3.6 
W h i i t e r  W i i  N 5.1 6 4 38 6 0.02' .39. 
W h i t e r  River Offshore 5.4 6.8 4.5 47 5.5 0.02 38 

RECEIVED 

WAY 1 6 2663 


