Identifying sources of dissolved organic carbon in agriculturally dominated rivers using radiocarbon age dating: Sacramento-San Joaquin River Basin, California
Online Supplementary Materials
Methods

DAX 8 Resin Procedures
Agricultural drain samples were diluted with 0.01 N HCl to achieve a DOC concentration of approximately 15 mg L-1 prior to loading on the columns. Four hundred x 25 mm resin columns were used for riverine samples (lower DOC concentrations) and 250 x 25 mm resin columns were used for agricultural drain samples (higher DOC concentrations). Samples were then pumped through the resin bed (flow rates of 500 to 900 ml per hour for the 250 and 400 mm columns, respectively), and the concentration of DOC was periodically monitored in the water exiting the column. For river samples we loaded between 4.1 to 4.8 liters of water onto the columns and for agricultural drains 2.5 to 4.2 liters were loaded. After loading, organic matter was eluted from the columns using 236 and 425 mls of 0.1 N NaOH for river and drain samples, respectively (Aiken et al. 1992). Samples were not desalted with cation exchange resin since the NaCl levels present did not interfere with the isotope measurements. The eluates were acidified to pH 2 with trace-metal grade HCl and evaporated to a powder by rotary evaporation alone (in vacuo at 40°C) or rotary evaporation combined with lyophilization. Samples were stored in precombusted dram vials in a dessicator prior to radiocarbon analysis.

Prior to use, the DAX 8 and XAD 4 resins underwent a rigorous cleaning procedure involving alternating extraction in a Soxhlet with acetonitrile and methanol for 96 hours, followed by thorough rinsing with Type 1 deionized water. Once rinsed of all solvent residue, the resin was loaded into glass chromatography columns and then rinsed with 0.5 liters of deionized water followed by alternating 0.5 liter rinses of 0.1 N NaOH and 0.1 N HCl using a peristaltic pump. A sample of the final HCl rinse was collected downstream of the column and used to quantify resin bleed under acidic conditions (Table 1). 
To evaluate resin bleed, a modern carbon standard (Suwannee River fulvic acid, International Humic Substance Society) was periodically analyzed for 14C content and was also dissolved into acidified deionized water (<50 µg L-1 DOC) and loaded and eluted from the DAX 8 columns to test for resin bleed effects. Average (±s.e.) ∆14C of the intact dried, solid standard was +165±4.5‰ (n=3). When the dissolved Suwannee River standard was dissolved, then loaded and eluted from the DAX 8 columns following standard procedures, the average (±s.e.) ∆14C value was 93±0.7‰ (n=2), indicating contamination with 14C-depleted carbon from resin bleed. Combined with measurements of DOC in the NaOH rinses from the columns (Table 2), we concluded that the carbon bleed from the DAX 8 resin was sufficient to alter the HPOA radiocarbon measurements. 

Since DAX 8 resin, acetonitrile and methanol are produced from fossil carbon sources (measured ∆14C values for the resin were not significantly different from the potassium hydrogen phthalate blanks), HPOA ∆14C values would be biased low (i.e., made older) from resin bleed. To quantify the amount of bleed in HPOA samples eluted under alkaline conditions, we loaded acidified, deionized water (<50 µg C L-1) onto clean resin columns using the same procedures used for samples, eluted with 0.1 N NaOH and measured the concentration of DOC in the eluates using the Shimadzu TOC analyzer. Mean (±s.e.) DOC concentrations were 2.9±0.2 and 4.2±0.2 mg L-1 for the 400 mm and 250 mm columns in 5 replicate measurement using both batches of DAX 8 resin employed in the study. Since the variability of the bleed was consistent across the resin batches, we developed a correction procedure for the HPOA values based on the mass of resin bleed, the mass of HPOA collected for each sample and a modification of 
Equation 1. Using this procedure on the Suwannee River standard, the average ∆14C increased from 93±0.7‰ to +158±0.5‰ accounting for 90% of the bleed effect; we estimate that the resin bleed comprised 5.9% of the total C mass in these Suwannee River HPOA isolates. For actual samples, the resin bleed composed an average (±s.e.) of 5.5±0.9% of the carbon in the agricultural HPOA isolates, 21.1±2.9% in the Sacramento River HPOA isolates, 16.0±2.2% in the San Joaquin River HPOA isolates and 16.4±3.0% in the SWP HPOA isolates.
Delta Simulation Model II

Delta simulation model II (DSM2) is a river, estuary, and land modeling system, that was developed by the California Department of Water Resources. DSM2 includes effects from land-based processes such as agricultural drainage and consumptive use, and can calculate stages, flows, velocities and mass transport processes within the Delta. In the volume-fingerprinting technique, developed within DSM2, hydrodynamic inputs from previous DSM2 simulations, and databases compiled by the Interagency Ecological Program and NOAA were used in the simulations. In the fingerprinting procedure we used an arbitrary tracer concentration of 10,000 mg L-1 for each boundary input. The relative volumetric contribution of each source at the intake to the SWP was then computed by dividing the relative fingerprint concentration for each location by 10,000 mg L-1 to yield the fraction of flow at the SWP intake contributed by each source.
In order to run the models for the entire 12-month study period, missing data was estimated or extrapolated. For missing isotope samples (see Supplementary Materials Table 1), we took the average of the monthly samples immediately before and after the gap. For two of the potential sources, other Delta agricultural drains, and inputs from Cosumnes and Mokelumne Rivers we had neither DOC concentrations, isotopic composition nor measurements of SUVA or STHMFP, so the following assumptions were made: 1) DOC concentrations in other agricultural drains were set to ⅓ of the value of central Delta drains based on analysis of existing water quality data, 2) DOC concentrations in the Cosumnes and Mokelumne Rivers were set to the value measured in the Sacramento River and 3) radiocarbon content of whole water and HPOA DOC, and SUVA and STHMFP in other agricultural drains and the Cosumnes and Mokelumne Rivers were set to the monthly values measured in the central drains and Sacramento River, respectively.
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Table SM-1. Results from tests of organic carbon bleed from DAX 8 resin after standard resin cleaning procedures. Values are means (mg L-1) ± standard error. The procedural blanks were prepared from low-TOC deionized water (<50 µg L-1 TOC) and were carried through the entire sample process. Two different sizes of columns were tested.

	
	
	
	
	Procedural Blanks

	
	First NaOH Rinse
	Second NaOH Rinse
	Final HCl Rinse
	400 mm 
Columns
	250 mm Columns

	DAX 8 Resin
	27 ± 9.7
	8.7 ± 0.1
	0.37 ± 0.11
	2.9 ± 0.2
	4.2 ± 0.2

	
	
	
	
	
	

	Number
	3
	3
	67
	5
	5


Table SM-2. Chemical and isotopic data for all samples collected between April 2003 and March 2004 from the Sacramento-San Joaquin Delta.  Radiocarbon and fraction- HPOA values for HPOA samples were corrected for resin bleed as described in the Supplementary Materials. SUVA = mass specific UVA absorbance, STHMFP = mass specific trihalomethanes formation potential and ag = agricultural drain samples. During the course of transport, storage and analysis, some of the 2003-2004 samples were lost and are they are denoted with NA in the table. 


[image: image1.emf]Site Date Type

DOC

 mg L

-1

Fraction 

HPOA

SUVA

 (liter (mg 

meter)

-1

)

STHMFP

(mM THM 

per M 

DOC)

Whole 

Water 

Δ

14

C

 ‰

HPOA 

Δ

14

C

 ‰

Twitchell 4/22/2003 ag 17.4 0.45 5.9 12.2 -183 -129

Bouldin 4/22/2003 ag 46.9 0.38 5.1 12.1 -271 -253

Bacon 4/22/2003 ag 7.6 0.51 4.7 10.8 -177 -127

Hood 4/21/2003 river 1.9 0.55 2.9 9.0 63 188

Vernalis 4/21/2003 river 2.3 0.65 3.2 12.6 -92 139

Banks 4/21/2003 river 2.7 0.67 4.3 12.8 -4 126

Twitchell 5/20/2003 ag 15.2 0.57 6.5 11.2 -189 -134

Bouldin 5/20/2003 ag 50.8 0.54 4.0 9.5 -257 -219

Bacon 5/20/2003 ag 6.0 0.56 4.5 9.9 -187 -104

Hood 5/19/2003 river 1.7 0.58 2.8 8.1 -76 162

Vernalis 5/19/2003 river 2.6 0.57 2.6 9.0 -361 136

Banks 5/19/2003 river 3.3 0.43 4.5 10.3 -138 69

Twitchell 6/17/2003 ag 14.1 0.30 4.6 13.6 -286 -101

Bouldin 6/17/2003 ag 11.2 0.44 4.5 11.7 -209 -152

Bacon 6/17/2003 ag 6.4 0.49 5.0 14.2 -299 -126

Hood 6/16/2003 river 2.0 0.46 1.8 8.8 -183 234

Vernalis 6/16/2003 river 2.9 0.40 2.2 10.5 -123 459

Banks 6/16/2003 river 2.3 0.50 3.1 12.0 -134 159

Twitchell 7/22/2003 ag 10.8 0.47 4.7 8.8 -268 -93

Bouldin 7/22/2003 ag 9.3 0.55 5.1 9.5 -163 -154

Bacon 7/22/2003 ag 14.0 0.61 5.1 7.6 -273 -225

Hood 7/21/2003 river 1.6 0.55 2.3 6.0 -250 -9

Vernalis 7/21/2003 river 3.8 0.45 2.1 6.0 -218 89

Banks 7/21/2003 river 2.2 0.49 3.1 8.7 -165 -31

Twitchell 8/19/2003 ag 9.7 0.57 4.4 10.3 -168 NA

Bouldin 8/19/2003 ag 11.0 0.50 4.5 NA -373 -150

Bacon 8/19/2003 ag 24.4 0.56 4.9 11.4 -318 -253

Hood 8/18/2003 river 1.7 0.44 2.4 10.3 -163 224

Vernalis 8/18/2003 river 3.2 0.38 3.7 11.6 NA 218

Banks 8/18/2003 river 2.1 0.47 3.1 12.7 -141 173

Twitchell  9/23/2003 ag 32.0 0.62 4.3 12.4 -177 -242

Bouldin 9/23/2003 ag 43.3 0.46 4.6 10.2 -234 -166

Bacon 9/23/2003 ag 22.7 0.44 4.5 10.7 -320 -225

Hood 9/22/2003 river 1.9 0.30 2.4 9.4 -249 -129

Vernalis 9/22/2003 river 2.2 0.51 3.3 13.4 -290 168

Banks 9/22/2003 river 2.3 0.33 2.8 10.9 -197 -147
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Twitchell 10/28/2003 ag 6.7 0.42 6.4 14.5 -219 -218

Bouldin 10/28/2003 ag 34.8 0.36 5.1 NA -221 -161

Bacon  10/28/2003 ag 19.5 0.47 4.9 NA -304 -205

Hood 10/27/2003 river 1.7 0.44 2.3 9.2 -311 248

Vernalis  10/27/2003 river 2.4 0.33 3.4 13.9 -279 -66

Banks 10/27/2003 river 2.3 0.43 3.3 12.1 -377 113

Twitchell 11/18/2003 ag 11.3 0.52 5.8 9.1 -217 -115

Bouldin  11/18/2003 ag 38.5 0.48 4.7 8.1 -194 -163

Bacon 11/18/2003 ag 17.4 0.55 5.0 9.9 -288 -221

Hood 11/17/2003 river 2.9 0.40 2.4 8.1 -185 -63

Vernalis 11/17/2003 river 3.2 0.34 2.8 9.9 -117 -21

Banks 11/17/2003 river 2.9 0.40 2.6 8.3 -198 NA

Twitchell 12/17/2003 ag 19.7 0.62 4.2 11.4 -247 -242

Bouldin 12/17/2003 ag 33.3 0.55 5.1 12.2 -228 -282

Bacon 12/17/2003 ag 19.8 0.52 3.3 8.5 -316 -297

Hood 12/15/2003 river 4.1 0.59 3.0 10.9 -94 -68

Vernalis 12/15/2003 river 3.6 0.64 2.6 11.1 NA -81

Banks 12/15/2003 river 5.2 0.57 1.9 7.3 -204 -198

Twitchell 1/27/2004 ag 34.3 0.53 4.4 10.4 -228 NA

Bouldin 1/27/2004 ag 41.4 0.51 4.3 10.3 -208 -251

Bacon 1/27/2004 ag 20.5 0.44 4.8 10.6 -312 -312

Hood 1/26/2004 river 1.9 0.61 2.8 11.5 -217 NA

Vernalis 1/26/2004 river 3.2 0.65 2.8 11.3 -357 NA

Banks 1/26/2004 river 4.6 0.56 4.6 11.2 -142 NA

Twitchell 2/24/2004 ag 26.7 0.51 4.6 10.3 -243 -217

Bouldin 2/24/2004 ag 66.9 0.52 4.2 9.2 -305 -284

Bacon 2/24/2004 ag 30.6 0.55 4.8 10.1 -291 -263

Hood 2/23/2004 river 2.7 0.47 4.4 12.2 -69 41

Vernalis 2/23/2004 river 5.4 0.44 3.1 10.3 -159 -30

Banks 2/23/2004 river 5.8 0.41 3.1 7.8 -273 -113

Twitchell 3/23/2004 ag 19.5 0.53 4.5 8.9 -351 -203

Bouldin 3/23/2004 ag 84.4 0.52 4.1 9.7 -287 -273

Bacon 3/23/2004 ag 35.9 0.51 4.2 9.1 -328 -303

Hood 3/22/2004 river 1.4 0.68 3.3 12.6 -93 2

Vernalis 3/22/2004 river 3.8 0.42 2.9 10.9 -187 -7

Banks 3/22/2004 river 3.8 0.48 3.4 11.4 -131 -132
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		Site		Date		Type				Fraction HPOA				STHMFP
(mM THM per M DOC)

		Twitchell		4/22/03		ag		17.4		0.45		5.9		12.2		-183		-129

		Bouldin		4/22/03		ag		46.9		0.38		5.1		12.1		-271		-253

		Bacon		4/22/03		ag		7.6		0.51		4.7		10.8		-177		-127

		Hood		4/21/03		river		1.9		0.55		2.9		9.0		63		188

		Vernalis		4/21/03		river		2.3		0.65		3.2		12.6		-92		139

		Banks		4/21/03		river		2.7		0.67		4.3		12.8		-4		126

		Twitchell		5/20/03		ag		15.2		0.57		6.5		11.2		-189		-134

		Bouldin		5/20/03		ag		50.8		0.54		4.0		9.5		-257		-219

		Bacon		5/20/03		ag		6.0		0.56		4.5		9.9		-187		-104

		Hood		5/19/03		river		1.7		0.58		2.8		8.1		-76		162

		Vernalis		5/19/03		river		2.6		0.57		2.6		9.0		-361		136

		Banks		5/19/03		river		3.3		0.43		4.5		10.3		-138		69

		Twitchell		6/17/03		ag		14.1		0.30		4.6		13.6		-286		-101

		Bouldin		6/17/03		ag		11.2		0.44		4.5		11.7		-209		-152

		Bacon		6/17/03		ag		6.4		0.49		5.0		14.2		-299		-126

		Hood		6/16/03		river		2.0		0.46		1.8		8.8		-183		234

		Vernalis		6/16/03		river		2.9		0.40		2.2		10.5		-123		459

		Banks		6/16/03		river		2.3		0.50		3.1		12.0		-134		159

		Twitchell		7/22/03		ag		10.8		0.47		4.7		8.8		-268		-93

		Bouldin		7/22/03		ag		9.3		0.55		5.1		9.5		-163		-154

		Bacon		7/22/03		ag		14.0		0.61		5.1		7.6		-273		-225

		Hood		7/21/03		river		1.6		0.55		2.3		6.0		-250		-9

		Vernalis		7/21/03		river		3.8		0.45		2.1		6.0		-218		89

		Banks		7/21/03		river		2.2		0.49		3.1		8.7		-165		-31

		Twitchell		8/19/03		ag		9.7		0.57		4.4		10.3		-168		NA

		Bouldin		8/19/03		ag		11.0		0.50		4.5		NA		-373		-150

		Bacon		8/19/03		ag		24.4		0.56		4.9		11.4		-318		-253

		Hood		8/18/03		river		1.7		0.44		2.4		10.3		-163		224

		Vernalis		8/18/03		river		3.2		0.38		3.7		11.6		NA		218

		Banks		8/18/03		river		2.1		0.47		3.1		12.7		-141		173

		Twitchell		9/23/03		ag		32.0		0.62		4.3		12.4		-177		-242

		Bouldin		9/23/03		ag		43.3		0.46		4.6		10.2		-234		-166

		Bacon		9/23/03		ag		22.7		0.44		4.5		10.7		-320		-225

		Hood		9/22/03		river		1.9		0.30		2.4		9.4		-249		-129

		Vernalis		9/22/03		river		2.2		0.51		3.3		13.4		-290		168

		Banks		9/22/03		river		2.3		0.33		2.8		10.9		-197		-147

		Site		Date		Type				Fraction HPOA				STHMFP
(mM THM per M DOC)

		Twitchell		10/28/03		ag		6.7		0.42		6.4		14.5		-219		-218

		Bouldin		10/28/03		ag		34.8		0.36		5.1		NA		-221		-161

		Bacon		10/28/03		ag		19.5		0.47		4.9		NA		-304		-205

		Hood		10/27/03		river		1.7		0.44		2.3		9.2		-311		248

		Vernalis		10/27/03		river		2.4		0.33		3.4		13.9		-279		-66

		Banks		10/27/03		river		2.3		0.43		3.3		12.1		-377		113

		Twitchell		11/18/03		ag		11.3		0.52		5.8		9.1		-217		-115

		Bouldin		11/18/03		ag		38.5		0.48		4.7		8.1		-194		-163

		Bacon		11/18/03		ag		17.4		0.55		5.0		9.9		-288		-221

		Hood		11/17/03		river		2.9		0.40		2.4		8.1		-185		-63

		Vernalis		11/17/03		river		3.2		0.34		2.8		9.9		-117		-21

		Banks		11/17/03		river		2.9		0.40		2.6		8.3		-198		NA

		Twitchell		12/17/03		ag		19.7		0.62		4.2		11.4		-247		-242

		Bouldin		12/17/03		ag		33.3		0.55		5.1		12.2		-228		-282

		Bacon		12/17/03		ag		19.8		0.52		3.3		8.5		-316		-297

		Hood		12/15/03		river		4.1		0.59		3.0		10.9		-94		-68

		Vernalis		12/15/03		river		3.6		0.64		2.6		11.1		NA		-81

		Banks		12/15/03		river		5.2		0.57		1.9		7.3		-204		-198

		Twitchell		1/27/04		ag		34.3		0.53		4.4		10.4		-228		NA

		Bouldin		1/27/04		ag		41.4		0.51		4.3		10.3		-208		-251

		Bacon		1/27/04		ag		20.5		0.44		4.8		10.6		-312		-312

		Hood		1/26/04		river		1.9		0.61		2.8		11.5		-217		NA

		Vernalis		1/26/04		river		3.2		0.65		2.8		11.3		-357		NA

		Banks		1/26/04		river		4.6		0.56		4.6		11.2		-142		NA

		Twitchell		2/24/04		ag		26.7		0.51		4.6		10.3		-243		-217

		Bouldin		2/24/04		ag		66.9		0.52		4.2		9.2		-305		-284

		Bacon		2/24/04		ag		30.6		0.55		4.8		10.1		-291		-263

		Hood		2/23/04		river		2.7		0.47		4.4		12.2		-69		41

		Vernalis		2/23/04		river		5.4		0.44		3.1		10.3		-159		-30

		Banks		2/23/04		river		5.8		0.41		3.1		7.8		-273		-113

		Twitchell		3/23/04		ag		19.5		0.53		4.5		8.9		-351		-203

		Bouldin		3/23/04		ag		84.4		0.52		4.1		9.7		-287		-273

		Bacon		3/23/04		ag		35.9		0.51		4.2		9.1		-328		-303

		Hood		3/22/04		river		1.4		0.68		3.3		12.6		-93		2

		Vernalis		3/22/04		river		3.8		0.42		2.9		10.9		-187		-7

		Banks		3/22/04		river		3.8		0.48		3.4		11.4		-131		-132
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		Site		Date		Type				Fraction HPOA				STHMFP
(mM THM per M DOC)

		Twitchell		4/22/03		ag		17.4		0.45		5.9		12.2		-183		-129

		Bouldin		4/22/03		ag		46.9		0.38		5.1		12.1		-271		-253

		Bacon		4/22/03		ag		7.6		0.51		4.7		10.8		-177		-127

		Hood		4/21/03		river		1.9		0.55		2.9		9.0		63		188

		Vernalis		4/21/03		river		2.3		0.65		3.2		12.6		-92		139

		Banks		4/21/03		river		2.7		0.67		4.3		12.8		-4		126

		Twitchell		5/20/03		ag		15.2		0.57		6.5		11.2		-189		-134

		Bouldin		5/20/03		ag		50.8		0.54		4.0		9.5		-257		-219

		Bacon		5/20/03		ag		6.0		0.56		4.5		9.9		-187		-104

		Hood		5/19/03		river		1.7		0.58		2.8		8.1		-76		162

		Vernalis		5/19/03		river		2.6		0.57		2.6		9.0		-361		136

		Banks		5/19/03		river		3.3		0.43		4.5		10.3		-138		69

		Twitchell		6/17/03		ag		14.1		0.30		4.6		13.6		-286		-101

		Bouldin		6/17/03		ag		11.2		0.44		4.5		11.7		-209		-152

		Bacon		6/17/03		ag		6.4		0.49		5.0		14.2		-299		-126

		Hood		6/16/03		river		2.0		0.46		1.8		8.8		-183		234

		Vernalis		6/16/03		river		2.9		0.40		2.2		10.5		-123		459

		Banks		6/16/03		river		2.3		0.50		3.1		12.0		-134		159

		Twitchell		7/22/03		ag		10.8		0.47		4.7		8.8		-268		-93

		Bouldin		7/22/03		ag		9.3		0.55		5.1		9.5		-163		-154

		Bacon		7/22/03		ag		14.0		0.61		5.1		7.6		-273		-225

		Hood		7/21/03		river		1.6		0.55		2.3		6.0		-250		-9

		Vernalis		7/21/03		river		3.8		0.45		2.1		6.0		-218		89

		Banks		7/21/03		river		2.2		0.49		3.1		8.7		-165		-31

		Twitchell		8/19/03		ag		9.7		0.57		4.4		10.3		-168		NA

		Bouldin		8/19/03		ag		11.0		0.50		4.5		NA		-373		-150

		Bacon		8/19/03		ag		24.4		0.56		4.9		11.4		-318		-253

		Hood		8/18/03		river		1.7		0.44		2.4		10.3		-163		224

		Vernalis		8/18/03		river		3.2		0.38		3.7		11.6		NA		218

		Banks		8/18/03		river		2.1		0.47		3.1		12.7		-141		173

		Twitchell		9/23/03		ag		32.0		0.62		4.3		12.4		-177		-242

		Bouldin		9/23/03		ag		43.3		0.46		4.6		10.2		-234		-166

		Bacon		9/23/03		ag		22.7		0.44		4.5		10.7		-320		-225

		Hood		9/22/03		river		1.9		0.30		2.4		9.4		-249		-129

		Vernalis		9/22/03		river		2.2		0.51		3.3		13.4		-290		168

		Banks		9/22/03		river		2.3		0.33		2.8		10.9		-197		-147

		Site		Date		Type				Fraction HPOA				STHMFP
(mM THM per M DOC)

		Twitchell		10/28/03		ag		6.7		0.42		6.4		14.5		-219		-218

		Bouldin		10/28/03		ag		34.8		0.36		5.1		NA		-221		-161

		Bacon		10/28/03		ag		19.5		0.47		4.9		NA		-304		-205

		Hood		10/27/03		river		1.7		0.44		2.3		9.2		-311		248

		Vernalis		10/27/03		river		2.4		0.33		3.4		13.9		-279		-66

		Banks		10/27/03		river		2.3		0.43		3.3		12.1		-377		113

		Twitchell		11/18/03		ag		11.3		0.52		5.8		9.1		-217		-115

		Bouldin		11/18/03		ag		38.5		0.48		4.7		8.1		-194		-163

		Bacon		11/18/03		ag		17.4		0.55		5.0		9.9		-288		-221

		Hood		11/17/03		river		2.9		0.40		2.4		8.1		-185		-63

		Vernalis		11/17/03		river		3.2		0.34		2.8		9.9		-117		-21

		Banks		11/17/03		river		2.9		0.40		2.6		8.3		-198		NA

		Twitchell		12/17/03		ag		19.7		0.62		4.2		11.4		-247		-242

		Bouldin		12/17/03		ag		33.3		0.55		5.1		12.2		-228		-282

		Bacon		12/17/03		ag		19.8		0.52		3.3		8.5		-316		-297

		Hood		12/15/03		river		4.1		0.59		3.0		10.9		-94		-68

		Vernalis		12/15/03		river		3.6		0.64		2.6		11.1		NA		-81

		Banks		12/15/03		river		5.2		0.57		1.9		7.3		-204		-198

		Twitchell		1/27/04		ag		34.3		0.53		4.4		10.4		-228		NA

		Bouldin		1/27/04		ag		41.4		0.51		4.3		10.3		-208		-251

		Bacon		1/27/04		ag		20.5		0.44		4.8		10.6		-312		-312

		Hood		1/26/04		river		1.9		0.61		2.8		11.5		-217		NA

		Vernalis		1/26/04		river		3.2		0.65		2.8		11.3		-357		NA

		Banks		1/26/04		river		4.6		0.56		4.6		11.2		-142		NA

		Twitchell		2/24/04		ag		26.7		0.51		4.6		10.3		-243		-217

		Bouldin		2/24/04		ag		66.9		0.52		4.2		9.2		-305		-284

		Bacon		2/24/04		ag		30.6		0.55		4.8		10.1		-291		-263

		Hood		2/23/04		river		2.7		0.47		4.4		12.2		-69		41

		Vernalis		2/23/04		river		5.4		0.44		3.1		10.3		-159		-30

		Banks		2/23/04		river		5.8		0.41		3.1		7.8		-273		-113

		Twitchell		3/23/04		ag		19.5		0.53		4.5		8.9		-351		-203

		Bouldin		3/23/04		ag		84.4		0.52		4.1		9.7		-287		-273

		Bacon		3/23/04		ag		35.9		0.51		4.2		9.1		-328		-303

		Hood		3/22/04		river		1.4		0.68		3.3		12.6		-93		2

		Vernalis		3/22/04		river		3.8		0.42		2.9		10.9		-187		-7

		Banks		3/22/04		river		3.8		0.48		3.4		11.4		-131		-132
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