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Figure DR1. Photos of travertine depositing springs of the Grand Canyon region: A) Blue 
Springs of the Little Colorado River, B) travertine terraces along the Little Colorado 
River, C) Vasey's Paradise Spring along the Colorado River, D) Mooney Falls of Havasu 
Creek, E) Travertine dams along Havasu Creek, F) Pumpkin Spring of the Colorado 
River, G), Thunder River, H) Travertine Falls along the Colorado River. Photos of 
travertine depositing springs in the Arizona Transition Zone and Colorado Plateau region: 
I) collecting gas samples at Fossil Spring, J) Star Spring of southeastern Utah (photo 
courtesy of John Trammell); K) Montezuma Well; L) travertine lip of Salado Spring, near 
Springerville, M) Salado Spring. 
 
Figure DR2. Chemical variation diagrams. A) Ca+ Mg versus sulfate + bicarbonate plot 
shows that our simple water balance model explains most epigenic waters (1:1 line) and 
that endogenic  waters (springs with high 3He/4He, low CO2/3He) are those with high 
Cexternal by the water balance model. Arrow indicates a trend of samples with higher Cext. 
B) Na versus Cl plot shows that sodium is balanced by chloride over a wide range of 
salinities (inset) and that Na addition (seen in low salinity waters; <10 mmol/L) is 
probably minor. C) Arsenic versus chloride plot shows that many of the springs 
dominated by endogenic waters exceed EPA Primary Drinking Water Standards for 
arsenic. D) Bromide versus chloride plot shows that some springs dominated by 
endogenic waters have a different Cl/Br suggesting influence of evaporate minerals in the 
flow path.  
 
DRMethods: Sampling and Analysis 
 
Table DR1. Southern Colorado Plateau water and carbon balance  
 
Table DR2. Colorado Plateau and Arizona Transition Zone gas chemistry  
 
Table DR3. Water chemistry: A) Sample locations and field parameters, B) Major ion 
chemistry, C) Trace elements and stable isotopes 
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DRMethods: Sampling and Analysis  

 Springs and spring-fed streams were sampled at base flow conditions as close to 

source outlets as possible. Field temperature, pH, and conductivity were recorded (Table 

DR4A). To minimize degassing, alkalinity samples were not filtered; and there were no 

observable solid precipitates.  Samples were stored cold and in the dark for up to three  

weeks before the alkalinity was run (using standard methods; American Public Health 

Association, 1995). Repeat analyses (up to a month) showed no change in measured 

alkalinity. Alkalinity titrations were performed with standardized sulfuric acid. Anion 

concentrations were analyzed on a Dionex 500X Ion Chromatograph. A Perkin-Elmer 

ICP-OES was used for major cations and minor elements (Sr, Fe and Mn).  A hydride 

sample introduction system was used to determine trace concentrations of arsenic. The 

computer code PHREEQC (Parkhurst et al., 1995) was used to evaluate the state of 

saturation with respect to mineral phases as well as to compute equilibrium pCO2 based 

on pH, alkalinity, and ionic strength. Data are reported in tables DR4 A-C (A: sample 

locations and field parameters; B: major ion chemistry, charge balance errors, saturation 

indices for selected minerals and pCO2 determined from PHREEQC; C: trace elements 

and stable isotopes). All analytes are reported as parts per million or parts per billion; 

charge balances are computed as the difference between the sum of cations and sum of 

anions normalized to the total, expressed as millequivalents/L (for > 150 UNM samples, 

average charge balance error is +1). The Data Repository tables also include a 

compilation of regional USGS data (for >70 USGS analyses reported, average charge 

balance error is +1.3%). 

           Both dissolved and exsolved gases were collected and analyzed for major and 

trace gas concentrations, and He and CO2 isotope composition (Giggenbach and Goguel, 

1989; Giggenbach et al., 1993; Hilton et al., 2002; Tables DR1 and DR2, respectively).  

Direct gas sampling (exsolved gases) was carried out by submerging a plastic funnel over 

bubbling springs/streams with gases then drawn into an evacuated 1720- glass flask or an 

evacuated glass bottle filled with concentrated (4 to 6 N) NaOH. Water samples for gas 

extraction were also drawn into the evacuated glass bottles, and NaOH-filled containers 

(Giggenbach et al., 1993). Gas analysis on sample headspace volumes was performed on 

a gas chromatograph to determine H2, CH4, CO, N2, Ar, O2, and He (Zimmer et al., 



2004).  Our methods allow detection of minute quantities of trace gas by isolating the 

dominant gas (CO2) into caustic solution. CO2 and reduced sulfur were determined by 

wet chemical analysis of the caustic solution (Giggenbach et al., 1993).  Reduced sulfur 

is reported for samples for which we were able to obtain free gas; however, however, 

water samples contained high concentrations of sulfate that interfered with determination 

of dissolved sulfur gases by our methods.. The CO2/N2, N2/He, and He/Ar ratios remain 

unaffected and should be used for inter-comparisons of free-gas and water-extracted 

gases. He isotope analysis (Table 3) was performed at Scripps Institution of 

Oceanography using procedures described in Shaw et al. (2003).  Air contribution 

(contamination) of He isotopic measurements were corrected for using the X factor where 

X is the air-normalized He/Ne ratio multiplied by the ratio of the Bunsen solubility 

coefficient of Ne to He at a temperature of 15° C, as described by Hilton (1996). 

 Oxygen isotope ratios in waters were determined in the Stable Isotope Laboratory 

using the CO2 equilibration technique. The water samples (1ml each) were injected in 

borosilicate vials equipped with rubber septa, which were previously purged with He-

CO2 gas mixture (0.5% CO2). After 24 hours equilibration at 25ºC, the CO2 was 

measured by continuous flow isotope ratio mass spectrometry using an automated 

CombiPal - Gas Bench system coupled to a Thermo Finnigan Delta Plus mass 

spectrometer. The results were corrected using three laboratory standards (calibrated 

against international water standards) and are reported using the standard delta notation 

versus V-SMOW. Reproducibility was better than 0.1‰ based on repeats of laboratory 

standards. 

 Hydrogen isotope ratios were measured using the continuous flow high 

temperature reduction method (Sharp et al., 2001) using a TC-EA coupled to a Delta Pus 

XL Thermo-Finnigan mass spectrometer. Reproducibility was better than 1‰ based on 

repeats of laboratory standards. 

             Carbon isotope data are reported in Table DR1. Analyses from the U.S. 

Geological Survey (Bills et al., 2005; Wirt et al., 2005) and Scripps represent the total 

inorganic carbon in solution, which includes the dissolved inorganic carbon (DIC) and 

any free gas phase in solution.  USGS samples were collected in gas-tight glass bottles 

without headspace (USGS, 2006).  Scripps samples were collected in copper tubes for He 



isotope analysis (Hilton, 1996).  These data (“best” column 8, Table DR1) are considered 

most representative of the isotopic composition of the CO2 source in the springs. UNM 

analyses (Table DR1, column 9) are based on collection of free gas exsolved from 

bubbling spring waters (δ13C of CO2). The free gas δ13C values are lower than DIC 

because of temperature-dependant equilibrium fractionation between the fluid and gas 

(Emrich et al., 1970). For comparison with the DIC analyses, these δ13C of CO2 values 

were converted to δ13C of DIC (Table DR1, column 10) assuming equilibrium 

fractionation at the measure spring temperature.  At springs where significant degassing 

has occurred, the spring  δ13C may not be representative of the carbon source due to 

evolution towards higher values due to progressive Rayleigh fractionation.  All values 

(USGS, Scripps, and UNM) are reported versus PDB. The δ13C of DIC is calculated 

using our “best” estimate C isotope value (column 8, Table DR1), derived from USGS or 

Scripps analyses of total DIC when possible, or the mean of the corrected and 

uncorrected UNM free gas values (columns 9 and 10, Table DR1). C isotope values for 

samples where we have applied multiple methods suggest that the “best” value tends to 

be intermediate between our corrected and uncorrected free gas values in many cases. In 

other springs (Pumpkin, Lava, Fossil, Montezuma Well), the uncorrected free gas value is 

closer to the “best” value. We conclude that the free CO2 gas traveling in some waters 

may not be in isotopic equilibrium with the DIC, or that significant degassing has 

occurred at the spring source resulting in the evolution of the free gas towards 

isotopically higher values by Rayleigh fractionation (Sharp, 2006).  Carbon isotopes 

measured at the University of New Mexico Stable Isotope laboratory were analyzed by 

continuous flow on a Finnigan Delta Plus isotope ratio mass spectrometer with a 

Finnigan MAT GASBENCH 2 front-end. Carbon results are reported in per mil relative 

to PDB with a 1-sigma error of <0.2 ‰ (defined with NBS-19 = +1.95‰ PDB; Sharp, 

2006). The ready exchanges between CO2 and DIC with calcite likely introduces a 

several permil uncertainty in our estimate of DIC depending on the quantity of calcite 

precipitated along the flowpath. Despite this uncertainty, and the realization that many 

geochemical reactions and processes are likely to affect both water chemistry and 

isotopic signatures, the measured range of δ13Cext from +3 to -37 ‰ provides a first order 

estimate for discriminating different CO2 sources. 



Table DR1-- southern Colorado Plateau water and carbon balance 
SAMPLE INFORMATION DISCHARGSTRONTIUM CARBON ISOTOPES DIC SOURCES OF CO2 CO2/3He FOR MIXING MODELS FLUXES OF WATER AND CO2 REFS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 adjusted adjusted 26 27 28 29 30 31 32 33

sample # spring name River Mile sample # aquifer Discharge 87Sr/86Sr Sr best UNMuncor UNMcorr δ13C δ13C DIC Ca+Mg-SO4 DIC-Ccarb Cext-Cendo Cext- Corg

CO2/3He CO2/3He

CO2/3He

CO2/3He CO2/3He

δ13C

Crustal 
CO2/3He 
of Cendo 

endmemb
er DICx disch CO2 flux CO2 flux CO2 flux CO2 flux

Table 1 unit (L/s) mg/L δ13C δ13C δ13C method of Cext mol/L Ccarb Ccarb% Cext mol/L Cext % Corganic Corganic% Cendo Cendo%
ccSTP/gH

2O of Cext

of Cendo
of Casth of Clith of Cext

for model 
4 CO2 (mol/s) mol/yr from Ccarb from Corg from Cendo

Grand Canyon mol/yr mol/yr mol/yr
140 mile Canyon Spring 140 USGS RM 1.56
Blue Spring (BS) 61.4 USGS RM 2810 0.70932 0.91 -2.36 USGS -6.70 0.0148 0.0074 50 0.0074 50 0.0005 4 0.0068 46 41.504 1.31E+09 6.56E+08 4.84E+07 6.05E+08 1,2

19.SA LCR-Salt Spring 61.4 LC06LCR10 RM 3420 -3.96 HI -10.70 0.0093 0.0050 53 0.0044 47 0.0011 12 0.0033 35 3.35E+10 1.57E+10 1.17E+10 1.52E+09 1.02E+10 -10.70 3.00E+11 31.943 1.01E+09 5.36E+08 1.18E+08 3.54E+08 1,4
9.LCR LCR- lower spring 61.4 LC06LCRs T 1 -4.10 HI -5.33 0.0393 0.0066 17 0.0327 83 0.0005 1 0.0323 82 4.84E+10 4.02E+10 3.97E+10 1.98E+09 3.77E+10 -5.33 7.00E+11 0.039 1.24E+06 2.08E+05 1.43E+04 1.02E+06 1,4

Boucher Springs east 96.7 USGS C 0.4 0.71104 0.228 -6.70 -8.42 USGS -15.18 0.0042 0.0021 49 0.0021 51 0.0010 23 0.0012 28 0.002 5.30E+04 2.61E+04 1.20E+04 1.48E+04 1
Bright Angel Creek 88 RM 481.4 N 2
Burro Spring 89 USGS RM 0.1 0.71435 0.199 -9.81 B -19.51 0.0050 0.0023 45 0.0027 55 0.0017 35 0.0010 20 0.000 1.57E+04 7.10E+03 5.47E+03 3.14E+03 1
Cedar Spring 80.5 0.3 1
Clear Creek 84 RM 100 N 2,5
Columbine Creek 274.3 RM 9.7 2
Cottonwood Spring 80.5 USGS RM 1.7 0.71264 0.12 -10.00 B -21.10 0.0042 0.0020 48 0.0022 52 0.0015 36 0.0007 16 0.007 2.25E+05 1.08E+05 8.04E+04 3.65E+04 1
Cottonwod Ck 1 80.5 USGS RM 0.71374 0.248 -13.10 B -27.25 0.0085 0.0041 48 0.0044 52 0.0043 50 0.0002 2 1
Crystal Creek (mouth) 98 42.5 N 2
Deer Creek 136.3 RM 113.4 N 2
Diamond Creek 225 LC04225.5-1 RM 51.9 -12.31 -16.70 -7.91 UNM -20.40 0.0053 0.0019 36 0.0034 64 0.0023 43 0.0011 21 0.274 8.65E+06 3.13E+06 3.70E+06 1.82E+06 2,4

3.FE-L Fence Springs-L 30.5 LC0630.4L RM 442 -8.68 HI -17.35 0.0088 0.0039 45 0.0049 55 0.0026 29 0.0023 26 1.62E+10 9.07E+09 4.37E+09 9.62E+08 3.41E+09 -17.35 3.00E+10 3.890 1.23E+08 5.50E+07 3.59E+07 3.19E+07 2,3,4
4.FE-R Fence Springs-R 30.5 LC0530.5R RM -11.67 -16.70 -7.96 HI -27.50 0.0033 0.0018 54 0.0015 46 0.0015 45 0.0000 1 1.34E+10 6.16E+09 1.34E+08 -27.50 -- 4

Fence Springs-L 30.5 LC03-30.5 RM -8.56 12.70 -4.42 UNM -12.57 0.0095 0.0026 28 0.0069 73 0.0000 24 0.0047 49
Forster Spring 122.8 USGS RM 0.5 0.70901 -4.60 B 1
Fossil Canyon Spring 125 RM 0.8 1
Grapevine Spring 81.5 USGS RM 12.5 0.7114 0.083 -8.10 B -17.20 0.0037 0.0018 48 0.0019 52 0.0010 27 0.0009 25 0.046 1.46E+06 6.94E+05 3.97E+05 3.64E+05 1
Grapevine E Spring 81.5 USGS RM 0.71514 0.374 -11.05 B -21.60 0.0064 0.0029 45 0.0036 55 0.0025 39 0.0010 16 1
Hance Spring 78.7 USGS RM 1.1 0.7125 0.17 -8.05 B -18.20 0.0028 0.0014 50 0.0014 50 0.0008 29 0.0006 21 0.003 9.72E+04 4.89E+04 2.78E+04 2.04E+04 1
Havasu Springs lowere  below Hav falls 157 RM 282 0.71164 -8.60 B 1

6.HA-E Havasu Springs east 157 LC06HAV7 RM 1838.3 -5.28 HI -11.65 0.0092 0.0043 47 0.0049 53 0.0014 15 0.0035 38 4.55E+10 2.46E+10 1.82E+10 1.46E+09 1.67E+10 -11.65 2.00E+11 16.912 5.34E+08 2.49E+08 8.20E+07 2.03E+08 1,4
7.HA-W Havasu Springs west 157 LC06HAV1 RM -5.13 HI -10.70 0.0087 0.0038 44 0.0049 56 0.0012 14 0.0037 42 4.52E+10 2.53E+10 1.99E+10 1.59E+09 1.83E+10 -10.70 2.00E+11 4

Hawaii Spring 78 USGS RM 0.71152 0.228 -7.63 B -16.40 0.0044 0.0021 47 0.0023 53 0.0011 26 0.0012 27 1
Hendon Spring 78 RM 0.70632 -9.70 B 1
Hermit Springs 95 RM 21.9 0.71009 0.15 1
Horn Spring 90.2 USGS T 0.3 0.70363 0.239 -10.80 B -21.00 0.0043 0.0019 44 0.0024 56 0.0016 39 0.0007 17 0.001 4.02E+04 1.79E+04 1.55E+04 6.84E+03 1
Indian Gardens Springs 89 RM 27.9 1
JT Spring 78 RM 0.7125 -8.05 B 1
Kanab Creek (at mouth) 143.5 113.6 N 2
Kwagunt Spring 56 T 15 N 5

10.LWS Lava Warm Spring 178 LC03178-4 RM 189.3 0.710056 0.39 -5.61 -6.40 1.27 HI,UNM -8.47 0.0136 0.0037 27 0.0099 73 0.0014 11 0.0084 62 3.68E+09 2.69E+09 2.39E+09 1.77E+09 6.22E+08 -8.47 7.00E+09 2.567 8.10E+07 2.22E+07 8.62E+06 5.02E+07 2,3,4
Lava Warm Spring 178 LC05178.2 RM -5.27 -9.10 -1.44 UNM -10.86 0.0133 0.0058 43 0.0076 56 0.0000 0 0.0076 57 4
Lonetree Spring 78 USGS RM 0.31 0.71327 0.33 -10.78 B -25.40 0.0032 0.0017 53 0.0015 47 0.0013 42 0.0002 5 0.001 3.17E+04 1.69E+04 1.32E+04 1.58E+03 1
Matkatamiba Spring 148 RM 3.8 0.70819 -5.00 B 1
Miners Spring 78 USGS RM 0.01 0.71196 0.173 -7.69 B -20.20 0.0023 0.0013 56 0.0010 44 0.0007 29 0.0004 15 0.000 7.35E+02 4.13E+02 2.13E+02 1.13E+02 1
Mohawk Canyon Spring 171.3 RM 1.6 0.70824 -5.10 B 1
Monument Spring 93.5 USGS T 7 0.7107 0.13 -8.24 B -19.50 0.0040 0.0021 53 0.0019 47 0.0011 29 0.0007 18 0.028 8.84E+05 4.68E+05 2.54E+05 1.62E+05 1
Nakoweap Spring 53 17 N 2
National Canyon Springs 166.4 RM 5.1 1
Olo Canyon 145.5 RM 1.6 1

14.PA Palisades Mine 65.5 LC0565.5-1 PC 0.1 2.92 HI 3.09 0.0689 0.0108 16 0.0581 84 0 0.0581 84 1.73E+12 1.45E+12 1.45E+12 0.00E+00 1.45E+12 3.09 6.00E+13 0.007 2.17E+05 3.41E+04 5.46E+01 1.83E+05 4
Pumphouse Spring 89 USGS RM 0.06 0.7119 0.113 -9.30 B -20.10 0.0043 0.0021 49 0.0022 51 0.0015 34 0.0007 17 0.000 8.10E+03 3.98E+03 2.75E+03 1.38E+03 1
Pipe Creek 89 USGS RM 1.1 0.7144 0.175 -10.30 B -20.30 0.0050 0.0022 45 0.0028 55 0.0018 36 0.0010 19 0.006 1.74E+05 7.78E+04 6.21E+04 3.37E+04 1
Pumpkin Spring 213 LC05213-1 T 0.13 0.72617 5.07 -3.20 -7.30 0.90 UNM -3.67 0.0360 0.0030 8 0.0330 0.0000 0 0.0330 92 0.005 1.48E+05 1.23E+04 0.00E+00 1.35E+05 2,3,4

16.PU Pumpkin Spring 213 LC03213-1 T -5.75 -6.60 0.58 HI,UNM -6.31 0.0370 0.0025 7 0.0345 93 0.0020 5 0.0326 88 5.66E+10 5.26E+10 5.26E+10 5.26E+10 5.26E+10 5.26E+10 5.26E+10 3,4
Red Canyon Spring 76.6 USGS RM -8.60 B -21.50 0.0026 0.0014 55 0.0012 45 0.0008 32 0.0003 13 1
Quartermaster Spring 260 LC03260.8 41.6 -13.82 -17.80 -9.84 UNM -37.50 0.0070 0.0035 50 0.0035 50 0.0035 50 0.0000 0 0.292 9.20E+06 4.59E+06 4.61E+06 0.00E+00 2
Roaring Spring 88 RM 160.6 N 2
Royal Arch/ Elves 116.5 RM 14.1 0.70777 -9.40 B 1
Ruby Spring 104.5 RM 0.01 1
Saddle canyon abv falls 92 RM 0.31 1
Salt Creek Spring 92 USGS T 0.3 0.71248 0.254 -6.34 B -19.63 0.0029 0.0018 61 0.0011 39 0.0007 25 0.0004 14 0.001 2.74E+04 1.68E+04 6.77E+03 3.83E+03 1
Sapphire Spring 101 RM 0.05 1
Serpentine Spring 106 RM 0.02 0.71385 -6.90 B 1
Shinumo Creek (mouth) 108.6 190 N 2
Slate Canyon 98 0.01 1
Spencer Spring 246 LC02246-s1 63 0.713524 0.35 2,4
Spencer Spring 246 LC02246-m1 0.710595 0.42 4
Stone Spring 131.7 1.3 N 2
Surprise Canyon 248.5 12.7 N 0.71618 1
Three Springs 215.5 9.7 2
Thunder River 134 LC06133.8 RM 920.1 N -1.87 HI -5.74 0.0034 0.0017 50 0.0017 50 0.0017 50 0.0000 0 3.128 9.87E+07 4.94E+07 4.94E+07 0.00E+00 1
Travertine Canyon Spring 95.5 RM 0.3 100 1
Traverine Falls 230.6 LC04230.5 T 5.7 0.727754 0.55 -2.62 -6.80 1.57 UNM -3.52 0.0106 0.0017 16 0.0089 84 0.0000 0 0.0089 84 0.061 1.91E+06 3.13E+05 5.97E+02 1.60E+06 2,4
Travertine Grotto Spring 229 LC04229-4 T 75 0.734234 0.76 -9.59 -13.30 -5.87 UNM -10.36 0.0133 0.0008 6 0.0125 94 0.0029 22 0.0096 72 1.72E+12 0.00E+00 -- -10.36 9.00E+12 0.996 3.14E+07 1.96E+06 6.84E+06 2.26E+07 3,4,5
Travertine Grotto CK 229 LC04-229-2 T 0.717047 0.34 -13.85 -17.90 -9.79 UNM -30.03 0.0051 0.0026 51 0.0025 50 0.0025 49 0.0000 0 1.42E+13 1.19E+13 1.19E+13 0.00E+00 1.19E+13 -10.36 2.00E+14 3,4
Travertine Slot Spring 229 RM 0.1 N 4
Turquoise Canyon  Spring 102 0.05 0.70914 -10.70 B 1
Vasey's Spring 32 RM 157.8 N 2
Total 11670

Arizona Transition Zone- Verde Valley
Big Chino Spring/ Upper Verde Gage USGS 692 0.70892 -7.00 W -12.80 0.0048 0.0019 39 0.0029 61 0.0009 19 0.0020 42 3.322 1.05E+08 4.08E+07 1.96E+07 4.43E+07 6
Cabin Spring USGS -12.00 W -21.70 0.0034 0.0014 41 0.0020 59 0.0015 43 0.0006 16 1
Fossil Creek DN04VV-5 -12.70 -13.50 -5.14 HI,UNM -26.50 0.0067 0.0033 48 0.0035 52 0.0033 49 0.0002 3 4,6

5.FO Fossil Springs upper  DN04VV-1 1271 -11.70 -12.60 -4.41 HI,UNM -26.60 0.0074 0.0038 52 0.0035 48 0.0033 45 0.0002 3 2.02E+09 9.70E+08 6.06E+07 -26.60 2.00E+08 9.355 2.95E+08 1.54E+08 1.32E+08 9.45E+06 4,6
Del Rio Spring USGS 50.6 -11.50 W -28.40 0.0022 0.0012 56 0.0010 44 0.0010 44 0.0000 0 0.113 3.56E+06 1.98E+06 1.58E+06 0.00E+00 6
Duff Spring RM 1.39 1
Granite Sp lower USGS -10.40 W -24.40 0.0037 0.0020 53 0.0017 47 0.0014 39 0.0003 8 6
King Spring RM 0.63 0.70463          1
Lee Spring USGS -6.40 W -14.20 0.0073 0.0035 48 0.0038 52 0.0015 21 0.0022 31 6
LV-1 Spring USGS -12.20 W -26.00 0.0058 0.0029 49 0.0029 51 0.0027 47 0.0002 4 6
LV-2 well USGS -11.90 W -24.40 0.0036 0.0017 47 0.0019 53 0.0016 45 0.0003 8 6
Meath Spring 0.25 0.7053 1
Mint Springs USGS -8.20 W -13.40 0.0020 0.0007 34 0.0013 66 0.0005 24 0.0008 42 6

12.MW Montezuma Well DN04VV9 40 -7.60 -8.50 -0.53 HI,UNM -15.88 0.0094 0.0044 46 0.0051 54 0.0024 26 0.0026 28 5.00E+11 2.70E+11 1.50E+11 1.50E+09 1.49E+11 -15.88 2.00E+13 0.378 1.19E+07 5.52E+06 3.06E+06 3.34E+06 4,7
Mormon Pocket Spring USGS 623 RM 1
Mormon Pocket -- lower USGS 254.9 RM 1
Muldoon Canyon Spring USGS -7.00 W -13.00 0.0054 0.0022 40 0.0032 60 0.0011 21 0.0021 39
Page Springs 849.5 8
Pine Spring USGS -11.00 W -22.40 0.0105 0.0049 47 0.0056 53 0.0042 40 0.0014 13
Pool Spring 0.13 1



Table DR1-- southern Colorado Plateau water and carbon balance 
SAMPLE INFORMATION DISCHARGSTRONTIUM CARBON ISOTOPES DIC SOURCES OF CO2 CO2/3He FOR MIXING MODELS FLUXES OF WATER AND CO2 REFS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 adjusted adjusted 26 27 28 29 30 31 32 33

sample # spring name River Mile sample # aquifer Discharge 87Sr/86Sr Sr best UNMuncor UNMcorr δ13C δ13C DIC Ca+Mg-SO4 DIC-Ccarb Cext-Cendo Cext- Corg

CO2/3He CO2/3He

CO2/3He

CO2/3He CO2/3He

δ13C

Crustal 
CO2/3He 
of Cendo 

endmemb
er DICx disch CO2 flux CO2 flux CO2 flux CO2 flux

Table 1 unit (L/s) mg/L δ13C δ13C δ13C method of Cext mol/L Ccarb Ccarb% Cext mol/L Cext % Corganic Corganic% Cendo Cendo%
ccSTP/gH

2O of Cext

of Cendo
of Casth of Clith of Cext

for model 
4 CO2 (mol/s) mol/yr from Ccarb from Corg from Cendo

Seven Springs AZ LC04SEVS-1 -16.84 -21.39 -12.29 UNM -30.19 0.0063 0.0026 41 0.0037 59 0.0000 59 0.0000 0 4
Springerville Lyman Lk LC04SPV-1 -13.58 -18.11 -9.05 UNM -23.70 0.0115 0.0045 39 0.0070 61 0.0057 50 0.0013 11 4

21.SP Springerville Salado Sp EE06AZSP-1 -0.93 HI -7.98 0.0116 0.0082 71 0.0034 29 0.0004 4 0.0030 26 1.37E+11 4.11E+10 3.56E+10 1.78E+09 3.38E+10 -7.98 2.00E+12 4
Springerville-west LC04SPV-2 -13.58 -18.11 -9.05 UNM -18.59 0.0033 0.0008 24 0.0025 76 0.0000 45 0.0010 31
Stillman Lake 1 USGS -7.60 W -15.90 0.0048 0.0022 46 0.0026 54 0.0012 26 0.0013 28

22.ST Star Spring LC05-UT-SS-1 -1.95 HI -2.72 4.44E+12 3.73E+12 3.73E+12 0.00E+00 3.73E+12 -2.72 2.00E+14
Storm Spring 0.28 1
Summers Spring 0.7077 -8.10 B

23.SU Summers Spring VV-8 DN04VV8 160 -0.67 -4.90 3.56 UNM -3.74 0.0054 0.0029 53 0.0025 47 0.0000 0 0.0025 47 4.81E+09 2.26E+09 2.26E+09 1.90E+09 3.62E+08 -3.74 7.00E+09 0.866 2.73E+07 1.46E+07 -5.35E+03 1.27E+07 4
Sycamore Sp- lower 151.5

24.TB Tonto Bridge Springs LC04TB1 6.3 -9.05 HI -18.20 0.0065 0.0029 45 0.0035 55 0.0021 32 0.0015 23 1.51E+11 8.15E+10 3.62E+10 7.25E+08 3.55E+10 -18.20 7.00E+11 0.041 1.29E+06 5.83E+05 4.08E+05 2.96E+05 4
Verde Clarkdale Spring 85

28.VHS Verde Hot Springs DN04VV-7 0.76 -4.13 -7.30 -0.96 UNM -4.62 0.0248 0.0018 7 0.0230 93 0.0000 0 0.0230 93 1.56E+08 1.45E+08 1.45E+08 0.00E+00 1.45E+08 -4.62 1E+8? 0.019 5.95E+05 4.36E+04 -2.13E+02 5.52E+05 4
Walnut Creek Well USGS -11.20 W -24.30 0.0059 0.0029 50 0.0029 50 0.0024 42 0.0005 8

Sum 3.65E+09 1.80E+09 5.15E+08 1.34E+09
total R-M of Coconino Plateau 9344
total R-M of Verde Valley 4147 Average 49% 14% 37%
total North Rim discharge 2326
total Coconino Plateau discharge 13492
Coconino Plateau precipitation  340,061
Coconino Plateau natural recharge (from Bills et al., 2005) 11,726
Average 42 25 33
Standard Deviation 14 20 28
key to column numbers references: 
1. Sample number and abbreviation keyed to Table 1 of text
2. Spring Name
3. River mile measured downstream from Lees Ferry 1 Bills et al., 2005, for discharge, C isotopes, and Sr
4. field sample number or source of data 2 Loughlin and Huntoon, 1983, for discharge 
5. aquifer unit: RM= Redwall-Muav limestone aquifer in Grand Canyon and Redwall- Martin limestone aquifer in Verde Valley 3 Crossey et al., 2006 for gas ands water chemistry
 C= Coconino sandstone/ upper Supai Group aquifer, T= Tapeats sandstone and lower Bright Angel; PC- Precambrian basement 4 this study, for gas and water chemistry
C isotope values from different methods: 6 Blasch et al., 2006
9. Best value is taken in this order: 1) HI, 2) USGS, 3) mean of UNMcor and UNM uncorr 7 Konieczki and Leake, 1997
10. UNMuncor = carbon isotopes of free CO2 gas 8 Levings 1980
11. UNMcorr = gas values corrected assuming equilibrium with water 9 Wirt et al., 2005
12.USGS and  HI = carbon isotopes of dissolved inorganic carbon after extraction from water
13. d13C of Cexternal = measured del13C minus the component due to dissolution of limestone (assuming d 13C= +2) 
14. measured DIC
15. Ccarb= Ca+Mg-SO4

17. Cexternal= DIC- Ccarb

21. Cendogenic= Cexternal -Corganic

23. measured CO2/3He
24. takes measured CO2/3He and adjusts it downwards to remove contributions from limestone dissolution (Ccarb) component (after Chiodini et al., 2004) )
25. takes measured CO2/3He and adjusts it downwards to remove contributions from limestone dissolution and organic CO2 (Ccarb and Corganic components after Chiodini et al. (2004) )
26. d13Cext = [(d13CDIC x DIC)- (d13Ccarb x Ccarb)]/Cext
27. assumed crustal endmember for use in binary mixing model for calculations in column 12 of Table 1 of text



TABLE DR2:  COLORADO PLATEAU AND ARIZONA TRANSITION ZONE GAS CHEMISTRY
Vol % (water free****)

Abbrev Water ID Location River mile* Source** CO2 Stot*** He H2 Ar O2 N2 CH4 CO CO2/N2 N2/Ar N2/He He/Ar Rc/RA
BT LC03-120.1 Black Tail Creek 120.1 St-g 35.3 3.45 5.52E-03 3.00E-03 0.586 12 48.7 2.54E-04 2.54E-04 0.7 83.1 8819 0.009
BS LC02-LCR-2A 154) 61.4 SP-g 56.7 42.8 8.41E-04 1.40E-04 0.002 0.071 0.323 <6.00E-06 <6.00E-06 175.8 161.5 383 0.483
BO LC03-96.7-1 Boucher Creek 96.7 St-g 17 30.7 <8.07E-04 2.35E-03 0.51 9.47 42.3 <1.95E-04 1.94E-04 0.4 82.9
BR LC03-235-1 Bridge Canyon 235 St-w 97.8 bd 1.15E-02 8.18E-02 0.057 0.002 2.05 <5.66E-05 2.08E-01 47.7 36.0 178 0.202
CL LC02-84-1 Clear Creek 84 St-w 90.7 nr <5.28E-05 1.31E-04 0.194 1.92 7.22 <1.46E-05 <5.32E-05 12.6 37.2
CO LC03-274.5-1 Columbine Falls 274.5 St-g 28.6 11.8 8.03E-03 1.13 0.691 0.368 57.4 <3.22E-04 8.44E-02 0.5 83.1 7146 0.012
CR LC02-98-1 Crystal Creek 98 St-g 9.87 nr <4.52E-04 1.64E-03 0.05 15.5 74.5 <1.09E-04 <1.09E-04 0.1 1490.0
CR LC03-98-1 Crystal Creek 98 St-g 23.9 bd <8.78E-04 7.04E-04 0.759 12.3 63 2.12E-04 2.11E-04 0.4 83.0
EL LC02-116.5-1 Elves Chasm 116.5 St-g 14.6 nr <6.98E-04 2.01E-03 0.035 15.4 70 <1.69E-04 <1.73E-04 0.2 2000.0
FE LC03-30.5-1 Fence Fault 30.5 SP-g 54 bd 1.26E-02 <4.68E-04 0.547 4.69E-03 45.4 <1.41E-04 1.40E-04 1.2 83.0 3605 0.023 0.11 +/- 0.004
FE LC03-30.5-1 Fence Fault 30.5 SP-w nr nr nr nr nr nr nr nr nr 0.10 +/- 0.002
FE LC02-30.5-70 Fence Fault (riv left) 30.5 SP-w 85.2 nr 4.30E-02 2.63E-03 0.392 2.45 11.9 <1.02E-04 <1.11E-03 7.2 30.4 277 0.11

HAV LC02-157-1 Havasu Creek 156.8 St-w 89.9 nr 1.14E-04 8.75E-04 0.303 3.28 6.51 <7.68E-05 <1.56E-03 13.8 21.5 57105 0
HAV LC06 HAV-4 Havasu Spring- E 156.8 Sp-g 31.2 1.97 3.82E-04 3.83E-04 1.214 11.077 54.49 4.20E-04 9.22E-05 0.6 44.9 142463 0
HAV LC06 HAV-7 Havasu Spring- E 156.8 Sp-w 93.4 5.47 8.77E-04 1.59E-04 0.02 0.245 0.84 1.73E-05 1.78E-05 111.8 42.0 953 0.044 0.14 +/- 0.005
HAV LC06 HAV-1 Havasu Spring- W 156.8 SP-g 43.6 1.4 3.21E-04 3.22E-04 0.994 9.418 44.59 7.65E-04 7.76E-05 1 44.9 138730 0 0.15 +/- 0.004
HE LC03-95-1 Hermit Creek 95 St-g 22.3 23.6 <8.47E-04 2.50E-03 0.529 9.64 43.9 <2.04E-04 2.03E-04 0.5 83.0

LWS LC03-178-4 Lava Warm Springs 179 St-g 36.2 12.3 <7.98E-04 2.05E-03 0.5 9.55 41.5 <1.93E-04 1.92E-04 0.9 83.0 0.15 +/- 0.005
PI LC03-89-1 Pipe Creek 89 St-g 22.3 1.85 7.08E-03 5.85E-03 0.741 13.6 61.5 <2.59E-04 2.58E-04 0.4 83.0 8682 0.01
PU LC03-213-1 Pumpkin Spring 213 SP-g 96.3 0.256 2.79E-02 1.16E-03 0.021 1.68 1.71 <8.18E-05 <8.17E-05 56.4 81.4 61 1.355 0.12 +/- 0.004
PU LC02-213-1 Pumpkin Spring 213 SP-g 97.6 nr 2.28E-02 1.73E-04 0.045 0.663 1.69 <5.86E-06 1.57E-03 57.8 37.6 74 0.507
QU LC03-260.8-1 Quartermaster Sp 260.2 SP-w 34.1 64.3 7.67E-03 5.45E-02 0.038 0.075 1.3 <2.18E-05 <1.44E-04 26.3 34.2 169 0.203
SA LC06 LCR-10 Salt Spring 61.4 Sp-g 89.2 4.33 3.41E-04 7.86E-05 0.127 1.144 5.17 4.69E-05 1.23E-05 17.2 40.7 15157 0.003 0.32 +/- 0.008
SA LC06 LCR-11 Salt Spring 61.4 Sp-g 45.6 2.63 3.39E-03 3.05E-04 0.939 8.792 42.03 4.12E-04 7.37E-05 1.1 44.8 12407 0.004
EL LC02-117-1*** seep below Elves 117 St-w 98.8 nr <2.96E-05 1.52E-04 0.002 0.289 0.861 <1.11E-05 <1.30E-04 114.9 430.5
SH LC02-108.6-1 Shinumo Creek 108.6 St-g 11.1 nr <1.97E-03 6.47E-03 0.862 16.4 71.6 <4.75E-04 <4.74E-04 0.2 83.1

SPE LC02-246-M1 Spencer Canyon 246 St-w 38.2 60.1 1.07E-03 3.20E-04 0.011 0.23 1.36 <8.00E-06 <8.00E-06 28.1 123.6 1270 0.101
TB LC03-276-10 Travertine Bluff 276 SP-g 32.5 0.737 8.11E-01 6.58E-03 0.13 0.008 5.82 60 <2.47E-04 5.6 44.8 7 6.235
TF LC02-230.6-2 Travertine Falls 230.6 St-w 49.3 49.8 <1.00E-06 <1.00E-06 0.008 0.174 0.66 <6.00E-06 <6.00E-06 74.6 82.5
TF LC02-230.6-1 Travertine Falls 230.6 St-w 53.9 45.7 <1.00E-06 <1.00E-06 0.003 0.092 0.169 <6.00E-06 <7.00E-06 319.8 56.3
TG LC03-229-50 Travertine Grotto 229 St-g 22.3 17.8 6.02E-02 1.30E+00 0.695 0.072 57.6 <2.73E-04 1.20E-01 0.4 82.9 958 0.087
TG TR-0302-14 Travertine Grotto 229 St-w 41.5 58.1 <1.00E-06 1.99E-04 0.005 0.088 0.188 <8.00E-06 <8.00E-06 220.3 37.6
TG TR-0302-12 Travertine Grotto 229 St-w 52.3 47.3 <1.00E-06 4.62E-05 0.004 0.086 0.173 <4.00E-06 <4.00E-06 302.8 43.3
TG TR-0302-11A Travertine Grotto 229 SP-w 59.1 40.5 1.79E-03 4.48E-05 0.003 0.064 0.305 <3.00E-06 <3.00E-06 194 101.7 170 0.656 0.066 +/- 0.002
TG TR-0302-1A Travertine Grotto 229 SP-w 46.6 52.2 <1.00E-06 <1.4E-05 0.009 0.232 0.887 <1.60E-05 <1.70E-05 52.6 98.6 0.14 +/- 0.01
VA LC03-32-1 Vasey's Paradise 32 SP-g 21.5 20.9 4.23E-03 2.82E-03 0.559 10.6 46.4 <2.25E-04 2.24E-04 0.5 83.0 10968 0.008

(1 sigma)
CP Salton Trough-- Cerro Prieta 1.02E-02 5.86E+01 0.101 3.86 3.74E+01 0 38.2 378 0.101
FO DN04-VV-1 Fossil Creek, upper  SP-w 5.64 0.7 6.61E-03 1.72E-03 0.89 19.2 73.6 <1.38E-04 <1.38E-04 0.1 82.7 11135 0.007 0.31 +/- 0.005
FO DN04-VV-5 Fossil Creek, dnstrm St-g 20 bd <2.39E-03 5.98E-03 0.75 17.1 62.1 <5.75E-04 <5.76E-04 0.3 82.8
FO DN04-VV-6 Fossil Creek, dnstrm ST-w bd bd <9.93E-03 4.94E-02 1.65 35.2 62.9 0.14 <2.59E-03 38.1
MO Monroe Hot Springs 3.75E-01 1.8 1.87 94.8 8.40E-01 0 52.7 253 0.208 0.22
MO DN04-VV-9 Montezuma Well SP-g 46.9 bd <1.25E-03 4.87E-03 0.57 5.45 47.1 <3.02E-04 <3.03E-04 1 82.6 1.162 +/- 0.02
NI Salton Trough-- Niland well 1.05E+01 0.07 15.2 0 217.1 0 6.3
RO Roosevelt Hot Springs 9.29E-02 8.30E-01 0.956 15.9 82.3 0 86.1 886 0.097 2.31
SPI EE06 AZSP-1 Springerville-Salado SP-w 92.4 6.83 1.92E-04 1.64E-04 0.014 0.164 0.6 1.71E-05 1.76E-05 154.6 42.9 3116 0.013 0.58 +/- 0.01
SS LC04-SEVS-1 Seven Springs, AZ Sp-w 3.4 4.26 <6.03E-04 <6.04E-04 1.1 0.034 91.2 1.46E-04 <1.46E-04 0 82.9
SU DN04-VV-8 Summer Spring Sp-w 5.27 bd 2.26E-03 1.03E-03 0.92 17.4 76.4 <1.10E-04 <1.10E-04 0.1 83.0 33805 0.002 0.34 +/- 0.02
TB LC04-TB-001 Tonto Bridge Sp-w 2.1 1.18 <6.58E-04 <6.59E-04 1.16 0.057 95.5 1.59E-04 <1.59E-04 0 82.3 0.13 +/- 0.03

VHS DN04-VV-7 Verde Hot Spring Sp-w 59.4 0.4 0.43 <2.65E-04 0.45 1.93 37.3 7.70E-02 <6.39E-05 1.6 82.9 87 0.956 0.63 +/- 0.01

Air Notes: 0.036 5.24E-04 0.935 21 78.1 0.0004 asw=40 148855 0.001 1
* river miles downstream from Lee's Ferry All errors reported to 1 sigma level
** Spring (SP) versus stream (St); free gas sample (g) versus dissolved gas (water-extracted) sample (w); CO2 corrected for alkalinity contribution from water.
*** Stot= total reduced sulfur gases 
**** Vol% water free normalizations EXCEPT for samples not reporting S; these samples are water and S-free; use CO2/N2 for comparisons
nr = not reported; bd=below detection (~0.2) for the sample suite
Rc = measured 3He/4He corrected for air contamination;  RA = 3He/4He in air (1.4 x 10-6)
X = [(4He/20Ne)measured/(4He/20Ne)air]*(βNe/βHe) where β represents the Bunsen coefficients from Weiss (1970) assuming a groundwater recharge temperature of 15ºC 



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
LC-03-231-1 231 Mile Canyon 3/3/2003 35.6046860 113.4512336 12.8 8.66 480
LC-03-234-1 234 mile Canyon 6/1/2003 35.7638900 113.5025885 24.3 8.78 1215
LC 03- 120.1 Black Tail Creek 9/15/2003 36.2400068 112.4717377 22.1 7.97 1980

LC-02-LCR-1A Blue Spring 4/1/2002 36.1163908 111.6930267 n.r. 8.21 n.r.
LC-02-LCR-2A Blue Spring 4/1/2002 36.1163908 111.6930267 n.r. 8.12 n.r.

LC06-96.5 Boucher 9/21/2006 36.1002697 112.2346352 18.7 7.65 459
LC 03-96.7-1 Boucher Creek 9/16/2003 36.1155117 112.2298809 23.9 8.31 930
LC-03-235-1 Bridge Canyon 3/3/2003 35.7694010 113.5264407 17.2 7.91 760
LC06-235-1 Bridge Canyon 10/3/2006 35.7755430 113.5233162 27.1 8.44 615
LC-03-238-1 Bridge Canyon City 3/3/2003 35.8078477 113.5660162 13.2 8.68 910
LC 02- 84-2 Clear Creek 9/1/2002 36.1107312 111.9915723 22.6 7.03 660
LC 02- 84-4 Clear Creek 9/1/2002 36.0822419 112.0352872 22.5 8.35 410

LC-03-274.5-1 Columbine Falls 3/3/2003 36.0881962 113.9209397 16.4 8.15 630
LC05-98-1 Crystal 3/18/2005 36.1371159 112.2441698 13.1 8.58 1390
LC 02- 98-1 Crystal Creek 9/1/2002 36.1475597 112.2250501 20.4 8.64 2260
LC 02- 98-2 Crystal Creek 9/1/2002 36.1355428 112.2431406 22.5 8.7 2600
LC 02- 98-3 Crystal Creek 9/1/2002 36.1692298 112.2032522 n.r. n.r. n.r.
LC 03- 98-1 Crystal Creek 9/15/2003 36.1355428 112.2431406 30.8 8.68 1890

LC 02- 136.2-1 Deer Creek 9/1/2002 36.3888869 112.5077788 16.3 8.65 380
LC04-225.5-1-w Diamond Creek n.r. 35.7530037 113.3399884 16.2 8.58 693
LC05-30.5-1L Fence 3/12/2005 n.r. n.r. 20.9 6.8 2540
LC05-30.5-2L Fence 3/12/2005 n.r. n.r. 20.8 6.81 2530
LC05-30.5-3R Fence 3/12/2005 36.4227437 116.1026095 21.8 7.65 374

LC06-30.4 Fence 9/13/2006 36.5188503 111.8472842 21.2 7.7 2340
LC 02- 30.5-71 Fence Fault 9/1/2002 36.5181941 111.8460793 21.4 6.51 1660

LC 03- 30.5 Fence Fault 9/10/2003 36.5189861 111.8451862 20.9 6.67 2250
LC06-HAV-4 Fern Spring 3/18/2006 n.r. n.r. 18.6 6.96 1035
DN04-VV-1 Fossil 6/11/04 34.4260561 111.5731286 21.3 6.71 753
DN04-VV-2 Fossil 6/11/04 34.4263908 111.5729241 21.6 6.65 780
DN04-VV-5 Fossil 6/11/04 34.4226679 111.5764029 20.2 7.96 696

LC 02- 157-1 Havasu  Creek 9/1/2002 36.3076133 112.7621276 20.2 8.56 690
LC-03-HAV-1 Havasu  Creek 3/3/2003 36.2176185 112.6863283 n.r. 7.34 n.r.
LC-03-HAV-2 Havasu  Creek 3/3/2003 36.2176185 112.6863283 n.r. 7.31 n.r.
LC06-HAV-2 Havasu Creek 3/18/2006 36.2826997 112.7289286 14.8 8.23 866



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
LC06-HAV-5 Havasu Creek 3/18/2006 36.2572052 112.7026787 14.7 7.76 942
LC06-HAV-6 Havasu Creek 3/19/2006 36.2532749 112.6969731 15.2 7.9 959
LC06-HAV-8 Havasu Creek 3/19/2006 36.2191315 112.6871465 21.2 6.4 1151
LC06-HAV-1 Havasu Spring 3/17/2006 36.2174347 112.6879333 20.5 6.68 1282
LC06-HAV-7 Havasu Spring 3/19/2006 36.2191315 112.6871465 21.3 6.41 1150
LC05-95-1 Hermit 3/18/2005 36.0831264 112.2130769 13 8.7 866
LC05-95-2 Hermit 3/18/2005 36.0900572 112.2115062 12.3 8.66 1084
LC 03-95-1 Hermit Creek 9/15/2003 36.0994082 112.2087501 24.5 8.54 870
LC05-64-1 Hopi 3/12/2005 n.r. n.r. n.r. n.r. n.r.
Horn Creek Horn Creek 3/1/2002 36.0882335 112.1435650 n.r. 8.39 n.r.
LC06-56.2L Kwagunt 9/14/2006 36.2617011 111.8249845 27.98 6.94 7740
LC 02- 65-2 Lava Chuar 9/1/2002 36.1420935 111.8312081 n.r. n.r. n.r.

LC05-178.3-1 Lava Falls 3/23/2005 n.r. n.r. n.r. n.r. n.r.
LC05-178-2 Lava Falls 3/23/2005 n.r. n.r. 25.8 6.98 1459

LFA-1d Lava Warm Springs 9/1/2001 36.1963769 113.0821188 n.r. n.r. n.r.
LFC-1b Lava Warm Springs 9/1/2001 36.1972049 113.0827977 n.r. n.r. n.r.
LFA-1a Lava Warm Springs 9/1/2001 36.1963769 113.0821188 n.r. n.r. n.r.
LFB-1a Lava Warm Springs 9/1/2001 36.1963769 113.0821188 n.r. n.r. n.r.

LC 03-178-4 Lava Warm Springs 9/11/2003 36.1963769 113.0821188 26.3 6.5 1444
LC 02- 178-1 Lava Warm Springs 9/1/2002 36.1963769 113.0821188 25.8 6.48 1540
LC06-LCRs LCR spring n.r. 36.1935033 111.7372497 26.8 6.3 25000
DN04-VV-9 Montezuma 6/12/2004 34.6494935 111.7519688 23.2 6.73 1004

LC06-AZ-MW-1 Montezuma Well 7/5/2006 n.r. n.r. 24.2 6.59 1114
LC05-93.5-1 Monument 3/18/2005 36.0981005 112.1852257 16.5 8.2 2920

LC04-274-1-w Muav Cave n.r. n.r. n.r. 21.8 8.43 571
LC04-274-2-w Muav Cave n.r. n.r. n.r. 20.3 8.02 724
LC05-65.5-1 Palisades Mine 3/14/2005 n.r. n.r. 22.1 7.14 50900

LC04-225.5-2-w Peach Spring Canyon n.r. 35.7574760 113.3619929 18.8 8.78 2330
LC05-89-1 Pipe Ck 3/18/2005 n.r. n.r. 12.4 8.73 1110
LC 03-89-1 Pipe Creek 9/15/2003 36.0990459 112.1106430 15.4 8.58 470
LC05-213-1 Pumpkin 3/26/2005 n.r. n.r. 21.9 6.73 1460
LC05-213-2 Pumpkin 3/26/2005 n.r. n.r. 6.58 1453
PS-01-1c Pumpkin Spring 9/1/2001 35.9150532 113.3336841 31 6.1

LC 02- 213-1 Pumpkin Spring 9/1/2002 35.9150532 113.3336841 25.3 6.96 14650



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
LC 03-213-1 Pumpkin Spring 9/12/2003 35.9150532 113.3336841 31.4 6.6 14440

LC-03-260.8-1 Quartermaster 3/3/2003 35.9632250 113.7633207 23.6 7.12 790
LC04-260-1-w Quartermaster n.r. 35.9588148 113.7654608 24.3 7.49 793
LC-03-272-1 Rampart Springs 3/3/2003 36.0916903 113.9138494 17.5 7.78 600
Salt Creek Salt Creek 3/1/2002 36.0887792 112.1618112

LCR-10 Salt Springs 3/27/2006 36.1841707 111.7091380 21.5 6.81 7990
LCR-11 Salt Springs 3/27/2006 36.1849386 111.7088669 22 7.08 7950

LCO4-SEVS-1 Seven Springs AZ 12/24/2004 n.r. n.r. 13.4 7.26 656
LC 02- 108.6-1 Shinumo Creek 9/1/2002 36.2374935 112.3483781 23.8 8.44 280
LC-02-246-S1 Spencer Canyon 3/1/2002 35.7834386 113.6507070 n.r. n.r. n.r.
LC-02-246-S2 Spencer Canyon 3/1/2002 35.7834386 113.6507070 n.r. n.r. n.r.
LC-02-246-S3 Spencer Canyon 3/1/2002 35.7834386 113.6507070 n.r. n.r. n.r.
LC-02-246-S4 Spencer Canyon 3/1/2002 35.7834386 113.6507070 n.r. n.r. n.r.
LC-02-246-S10 Spencer Canyon 3/1/2002 35.7984884 113.6531107 18.8 8.12 920
LC-02-246-S11 Spencer Canyon 3/1/2002 35.8063248 113.6586379 19.5 7.7 1030

LC-02-246-S12A Spencer Canyon 3/1/2002 35.8078785 113.6575410 18.1 8.03 1000
LC-02-246-S13A Spencer Canyon 3/1/2002 35.8235164 113.6494823 15.3 8.44 710
LC-02-246-M2A Spencer, west 3/1/2002 35.7864410 113.6753860 24 7.07 820
LC-02-246-M1 Spencer,west 3/1/2002 35.7864410 113.6753860 22.2 6.8 820
LC04-SPV-1 Springerville 11/28/2004 n.r. n.r. 9.1 6.95 1633
LC04-SPV-2 Springerville west 11/29/2004 n.r. n.r. 13.8 7.62 397

LC05-UT-SS-1 Star Spring 8/5/2005 38.8728661 110.1115103 16.6 6.42 27700
DN04-VV-8 Sycamore 6/12/2004 34.8824064 112.0662689 19.3 6.98 541

LC 02- 133.8-1 Tapeats Creek 9/1/2002 36.3709867 112.4682976 13.1 8.44 280
LC 02- 215.5-1 Three Springs Creek 9/1/2002 35.8857811 113.3077748 22.6 8.15 780

LC06-133.8 Thunder River 9/26/2006 36.3956700 112.4566700 12 8.18 339
LC04-TB-1 Tonto Bridge 11/28/2004 n.r. n.r. 19.5 6.93 629

LC-03-276-1 Travertine Bluff 3/3/2003 36.1256090 113.9256337 18.2 6.94 2050
LC-03-276-10 Travertine Bluff 6/1/2003 36.1256090 113.9256337 17.6 7.07 2100
LC 02- 95.5-2 Travertine Canyon 9/1/2002 36.0974191 112.2212053 16.1 8.48 1630
LC05-34.5-1 Travertine Cone 3/12/2005 n.r. n.r. 18.6 8.13 414
LC-02-230-1 Travertine Drips 3/1/2002 35.7513358 113.4256159 n.r. n.r.

LC-02-230.6-1 Travertine Falls 3/1/2002 35.7539003 113.4485158 19.7 7.64 1880
LC-02-230.6-2 Travertine Falls 3/1/2002 35.7549498 113.4479892 20.5 8.33 n.r.



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
LC-02-230.6-3A Travertine Falls 3/1/2002 35.7562058 113.4466410 17.3 8.08 n.r.

LC-03-TF-1 Travertine Falls 3/3/2003 35.7522658 113.4485579 n.r. 8.27 n.r.
LC04-230.5-1w Travertine Falls Canyon n.r. 35.7527152 113.4509984 19 8.25 1321
LC04-230.5-2-w Travertine Falls Canyon n.r. 35.7527152 113.4509984 14.3 8.24 1504

TR-1 Travertine Grotto 3/1/2001 35.7386479 113.4355255 23 7.94 n.r.
TR-2 Travertine Grotto 3/1/2001 35.7378904 113.4349564 34 7.86 n.r.
TR-3 Travertine Grotto 3/1/2001 35.7388890 113.4349775 26 7.44 n.r.
TR-4 Travertine Grotto 3/1/2001 35.7401115 113.4310783 27 7.72 n.r.
TR-6 Travertine Grotto 3/1/2001 35.7464315 113.4289479 29 8.57 n.r.
TR-7 Travertine Grotto 3/1/2001 35.7467931 113.4288004 28 8.62 n.r.

TR-0302-2A Travertine Grotto 3/1/2002 35.7380683 113.4347235 29.3 7.7 1830
TR-0302-3A Travertine Grotto 3/1/2002 35.7388890 113.4349775 24.3 7.7 n.r.
TR-0302-4B Travertine Grotto 3/1/2002 35.7391314 113.4340490 23.5 7.93 910
TR-0302-5A Travertine Grotto 3/1/2002 35.7397856 113.4317305 23.7 8.3 910
TR-0302-12B Travertine Grotto 3/1/2002 35.7426112 113.4285008 22.4 8.05 n.r.
TR-0302-13B Travertine Grotto 3/1/2002 35.7426112 113.4285008 22 8.26 n.r.
TR-0302-14B Travertine Grotto 3/1/2002 35.7426112 113.4285008 21.7 8.37 n.r.
TR-0302-15A Travertine Grotto 3/1/2002 35.7426112 113.4285008 20.9 8.47 n.r.
TR-0302-16 Travertine Grotto 3/1/2002 35.7509538 13.4238722 13.7 8.52 1270
LC-03-229-1 Travertine Grotto 3/3/2003 35.7426112 113.4285008 16.9 8.54 1060
LC-03-229-2 Travertine Grotto 3/3/2003 35.7426112 113.4285008 16.6 8.75 1070
LC-03-229-2a Travertine Grotto 3/3/2003 35.7426112 113.4285008 17.4 8.19 1030
LC-03-229-3 Travertine Grotto 3/3/2003 35.7426112 113.4285008 16.5 8.73 990
LC-03-229-5 Travertine Grotto 3/3/2003 35.7426112 113.4285008 15.5 8.74 1060
LC-03-229-6 Travertine Grotto 3/3/2003 35.7426112 113.4285008 18.1 8.59 1040
LC-03-229-7 Travertine Grotto 3/3/2003 35.7426112 113.4285008 20.8 8.49 1030
LC-03-229-8 Travertine Grotto 3/3/2003 35.7426112 113.4285008 22.1 8.08 940
LC-03-229-9 Travertine Grotto 3/3/2003 35.7426112 113.4285008 n.r. 8.44 n.r.

LC-03-229.8-1 Travertine Grotto 3/3/2003 35.7426112 113.4285008 n.r. 9 n.r.
LC-03-229-50 Travertine Grotto 6/1/2003 35.7493227 113.4265007 22.4 8.76 1214
LC-03-229-54 Travertine Grotto 6/1/2003 35.7409068 113.4303556 27.8 8.5 1254
LC04-229-2-w Travertine Grotto n.r. 35.7392318 113.4372186 22.5 7.41 671
LC04-229-3-w Travertine Grotto n.r. 35.7393016 113.4368891 30.1 6.95 1653
LC04-229-4-w Travertine Grotto n.r. 35.7393016 113.4368891 29.1 7.82 1921



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
LC  06-229-1 Travertine Grotto 6/22/2006 35.7373676 113.4358019 30.8 7.31 2280
LC 06-229-2 Travertine Grotto 6/22/2006 n.r. n.r. 25.1 6.59 786
LC05-229-1 Travertine Grotto 6/22/2005 35.7389567 113.4365579 30.2 7.23 2850
LC05-229-2 Travertine Grotto 6/23/2005 35.7438749 113.4300630 24.3 8.56 972
LC05-229-3 Travertine Grotto 6/23/2005 35.7471316 113.4294876 24.6 8.64 954
LC05-229-4 Travertine Grotto 6/23/2005 35.7487365 113.4294701 26.2 8.66 941
LC05-229-5 Travertine Grotto 6/23/2005 35.7508677 113.4279426 28.1 8.73 936
LC05-229-6 Travertine Grotto 6/23/2005 35.7527173 113.4247369 28 8.73 936
TR-0302-1A Travertine Grotto Sp 3/1/2002 35.7388890 113.4349775 23.7 7.4 600
TR-0302-11A Travertine Grotto Sp 3/1/2002 35.7375475 113.4349553 29.2 6.75 n.r.
LC-02-268-1 Travertine Slot 6/1/2002 36.0501035 113.8361160 28.2 6.87 n.r.
LC-02-268-2 Travertine Slot 6/1/2002 36.0501035 113.8361160 n.r. 7.78 n.r.
LC-02-268-3 Travertine Slot 6/1/2002 36.0501035 113.8361160 28.7 6.85 n.r.
LC-03-268-1 Travertine Slot 6/1/2003 36.0501035 113.8361160 n.r. 6.62 n.r.
LC06-HAV-3 trib below Mooney 3/18/2006 n.r. n.r. 20 7.15 1147
LC 02- 32-73 Vasey's Paradise 9/1/2002 36.5000000 111.8600000 17 7.88 n.r.
LC 03-32-1 Vasey's Paradise 9/10/2003 36.5000000 111.8600000 17.8 8.58 360
LC05-32-10 Vasey's Paradise 3/12/2005 36.5000000 111.8600000 14.7 8.24 469
DN04-VV-7 Verde Hot Spring 6/11/04 34.3572320 111.7099096 38.6 6.14 5010
LC05-81-1 Vishnu 3/17/2005 36.0763482 111.9717456 15.7 8.6 845
LC05-81-2 Vishnu 3/17/2005 n.r. n.r. 15.1 7.49 1766

LC05-273.5-1 Weeping Spring 6/25/2005 n.r. n.r. 24.6 8.2 649
Monroe, 2005 Blue Springs 6/29/2001 36.0659000 111.4135000 20.1 6.3 4030
Monroe, 2005 Boucher East Spring 5/26/2000 36.0608000 112.1413000 18.8 8.58 476
Monroe, 2005 Boucher East Spring 12/4/2000 36.0608000 112.1413000 9.2 8.41 479
Monroe, 2005 Boucher East Spring 4/12/2001 36.0608000 112.1413000 11.5 8.21 464
Monroe, 2005 Burro Spring 5/22/2000 36.0436000 112.0601000 15.3 8.27 584
Monroe, 2005 Burro Spring 12/7/2000 36.0436000 112.0601000 11 8.11 536
Monroe, 2005 Burro Spring 4/8/2001 36.0436000 112.0601000 12.8 7.78 559
Monroe, 2005 Cottonwood Creek 5/25/2000 n.r. n.r. 17.2 7.28 880
Monroe, 2005 Cottonwood Spring 11/29/2000 36.0102000 111.5926000 12 7.86 444
Monroe, 2005 Cottonwood Spring 4/9/2001 36.0102000 111.5926000 11.5 7.87 421
Monroe, 2005 Grapevine East Spring 5/25/2000 36.0232000 112.0042000 20.8 8.27 915
Monroe, 2005 Grapevine East Spring 11/29/2000 36.0232000 112.0042000 6 8.47 1295



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
Monroe, 2005 Grapevine East Spring 4/9/2001 36.0232000 112.0042000 11.2 8.53 1202
Monroe, 2005 Grapevine Main Spring 4/10/2001 36.0040000 112.0009000 6.2 8.2 347
Monroe, 2005 Grapevine Main Spring 4/30/2001 36.0040000 112.0009000 12.5 8.1 370
Monroe, 2005 Hance Spring 4/8/2001 36.0015000 111.5704000 8.7 7.6 498
Monroe, 2005 Hance Spring 5/11/2001 36.0015000 111.5704000 18.3 8.2 420
Monroe, 2005 Hawaii Spring 5/25/2000 36.0414000 112.1306000 18 8.15 410
Monroe, 2005 Hawaii Spring 12/4/2000 36.0414000 112.1306000 15.7 7.75 368
Monroe, 2005 Hawaii Spring 4/11/2001 36.0414000 112.1306000 17.6 7.72 487
Monroe, 2005 Hermit Source Spring 12/4/2000 36.0347000 112.1330000 11.4 8.36 297
Monroe, 2005 Hermit Source Spring 4/11/2001 36.0347000 112.1330000 10.6 8.16 417
Monroe, 2005 Horn Creek 5/22/2000 36.0450000 112.0835000 17.9 8.17 668
Monroe, 2005 Horn Creek 12/6/2000 36.0450000 112.0835000 4.5 7.71 626
Monroe, 2005 Horn Creek 4/7/2001 36.0450000 112.0835000 11.7 7.46 702
Monroe, 2005 Lonetree Spring 4/11/2001 36.0360000 112.0250000 9 7.8 659
Monroe, 2005 Lonetree Spring 5/1/2001 36.0360000 112.0250000 11.7 7.7 660
Monroe, 2005 Miners Spring 5/24/2000 36.0059000 111.5817000 15.8 8.75 402
Monroe, 2005 Miners Spring 11/28/2000 36.0059000 111.5817000 11 7.85 375
Monroe, 2005 Miners Spring 4/7/2001 36.0059000 111.5817000 10.2 7.94 367
Monroe, 2005 Monument Creek 5/24/2000 n.r. n.r. 20 7.86 818
Monroe, 2005 Monument Spring 12/5/2000 36.0356000 112.1032000 18 7.55 533
Monroe, 2005 Monument Spring 4/9/2001 36.0356000 112.1032000 17.8 7.66 585
Monroe, 2005 Pipe Creek 5/22/2000 36.0410000 112.0557000 22.1 7.77 614
Monroe, 2005 Pipe Creek 12/7/2000 36.0410000 112.0557000 13 7.38 588
Monroe, 2005 Pipe Creek 4/8/2001 36.0410000 112.0557000 13 7.28 554
Monroe, 2005 Pumphouse Gage 12/7/2000 n.r. n.r. 18.6 8.06 415
Monroe, 2005 Pumphouse Spring 5/22/2000 36.0439000 112.0731000 19.5 8.24 503
Monroe, 2005 Pumphouse Spring 12/7/2000 36.0439000 112.0731000 14.5 8.28 424
Monroe, 2005 Pumphouse Spring 4/7/2001 36.0439000 112.0731000 15.5 8.02 398
Monroe, 2005 Red Canyon Spring 9/26/2001 36.0021000 111.5604000 17 8.16 293
Monroe, 2005 Salt Creek Spring 5/23/2000 36.0437000 112.0940000 18.7 8.46 706
Monroe, 2005 Salt Creek Spring 12/6/2000 36.0437000 112.0940000 7.2 8.22 656
Monroe, 2005 Salt Creek Spring 4/10/2001 36.0437000 112.0940000 7.1 8.2 638

Wirt, 2005  Aspen Creek spring 4/16/2001 34.2934000 112.3225010 8.2 6.1 136
Wirt, 2005  Cabin Spring 4/18/2001 34.4709000 112.4955010 22 7.4 364



Table DR3A- Sample Locations and Field Parameters
Sample ID Spring Date Latitude Longitude T pH Conductivity

decimal degree decimal degree (C) uS
Wirt, 2005  Cabin Spring 6/19/2002 34.4709000 112.4955010 22.5 6.8 358
Wirt, 2005  Del Rio Springs (C-3) 8/25/1991 34.4914000 112.2643010 20 8.3 330
Wirt, 2005  Del Rio Springs (DRS-1) 6/19/2000 34.4911000 112.2644010 18.5 7.6 345
Wirt, 2005  Lee Spring 4/20/2001 34.5605000 112.5509010 16 7.9 751
Wirt, 2005  Lee Spring 4/20/2001 34.5605000 112.5509010 16 7.9 751
Wirt, 2005  Lower Granite Springs (LGS-1) 6/17/2000 34.5102000 112.2541010 18.9 7.3 458
Wirt, 2005  LV-1 spring 5/28/2001 n.r. n.r. 20.5 7.2 601
Wirt, 2005  LV-2 well 5/28/2001 n.r. n.r. 16.7 7.8 416
Wirt, 2005  Mint Spring 5/11/2000 n.r. n.r. 15 6.7 179
Wirt, 2005  Pine Spring 4/20/2001 34.5759000 112.5416010 8 7.2 959
Wirt, 2005  Pine Spring 6/19/2002 34.5759000 112.5416010 12 7.2 921
Wirt, 2005  Stillman Lake (SLS-1) 12/19/2002 34.5103000 112.2545010 16.1 8 474
Wirt, 2005  Stillman Lake (SLS-1) 5/7/2000 34.5103000 112.2545010 15.2 6.8 546
Wirt, 2005  Stillman Lake (SLS-2) 6/17/2000 34.5154000 112.2627010 28 8.1 454
Wirt, 2005  Surprise spring 6/21/2002 34.3614000 112.3245010 16.2 6.9 336
Wirt, 2005  Unnamed spring near Muldoon Canyon 5/16/2003 34.5243000 112.2127010 18.2 6.8 704
Wirt, 2005  Upper Verde River spring (BC-1) 12/19/2002 34.5155000 112.2548010 19 7.8 474
Wirt, 2005  Upper Verde River spring (SP2300) 6/17/2000 n.r. n.r. 25 7.1 557
Wirt, 2005  Upper Verde River spring (SP2625) 6/18/2000 n.r. n.r. 21.1 7.1 579
Wirt, 2005  Upper Verde River spring (SP2650) 6/18/2000 n.r. n.r. 20 7.3 584
Wirt, 2005  Upper Verde River spring (SP2915) 6/18/2000 n.r. n.r. 24.7 6.9 663
Wirt, 2005  Upper Verde River spring (SP4610) 6/18/2000 n.r. n.r. 21.4 7.3 642
Wirt, 2005  Walnut Creek well 4/19/2001 34.5525000 112.5034010 16.5 7 589
Wirt, 2005  Williamson Valley Wash HW-1 4/18/2001 34.4255000 112.4420010 18.8 6.7 97

Notes
n.r.  = not reported



Table DR3B- Major Ion Chemistry and Saturation Indices
Sample ID Spring Name Ca Mg Na K HCO3 Cl SO4 Error model model model

ppm ppm ppm ppm ppm ppm ppm % logPCO2 SIcal Sigyp
LC-03-231-1 231 Mile Canyon 25.0 17.5 35.0 5.0 150 15.0 37.4 8.5 -3.589 0.580 -2.376
LC-03-234-1 234 mile Canyon 30.1 77.0 73.0 6.5 442 90.4 42.7 2.2 -3.241 1.233 -2.501
LC 03- 120.1 Black Tail Creek 173.1 112.3 93.8 19.5 289 90.8 755.7 -1.2 -2.596 0.886 -0.708

LC-02-LCR-1A Blue Spring 56.1 65.0 1000.0 6.0 237 1410.6 143.8 5.2 -2.941 0.566 -1.908
LC-02-LCR-2A Blue Spring 46.1 61.0 500.0 4.0 341 719.1 87.9 2.6 -2.670 0.623 -2.090

LC06-96.5 Boucher 44.1 27.8 11.4 1.2 250 30.5 13.3 -2.9 -2.306 0.142 -2.639
LC 03-96.7-1 Boucher Creek 42.9 39.9 74.0 6.3 250 116.6 69.6 -0.2 -2.964 0.778 -2.038
LC-03-235-1 Bridge Canyon 64.1 38.0 34.0 3.0 368 34.8 22.8 2.7 -2.420 0.661 -2.319
LC06-235-1 Bridge Canyon 41.4 39.7 35.7 2.7 317 43.2 45.6 -4.4 -2.978 1.036 -2.226
LC-03-238-1 Bridge Canyon City 27.1 60.0 54.0 8.1 210 78.5 109.2 5.5 -3.489 0.689 -2.032
LC 02- 84-2 Clear Creek 56.0 32.0 18.0 6.0 340 14.2 46.5 -4.3 -1.531 -0.216 -2.054
LC 02- 84-4 Clear Creek 35.0 26.0 11.0 3.0 220 9.7 13.7 3.2 -3.054 0.726 -2.716

LC-03-274.5-1 Columbine Falls 48.1 35.0 17.0 3.5 245 19.5 17.2 10.8 -2.840 0.614 -2.512
LC05-98-1 Crystal 66.2 68.3 107.9 15.9 285 128.6 249.1 1.7 -3.266 1.037 -1.398

LC 02- 98-1 Crystal Creek 37.0 50.0 308.0 29.0 288 323.7 165.6 7.5 -3.290 0.940 -1.851
LC 02- 98-2 Crystal Creek 38.0 52.0 355.0 32.0 270 613.0 221.4 -8.0 -3.381 0.966 -1.769
LC 02- 98-3 Crystal Creek 41.0 28.0 18.0 4.0 260 24.4 23.5 -1.9 -3.365 1.146 -2.458
LC 03- 98-1 Crystal Creek 28.5 42.5 274.7 27.8 270 348.5 157.0 0.2 -3.305 0.963 -1.991

LC 02- 136.2-1 Deer Creek 43.0 21.0 2.9 0.4 230 2.3 13.0 -1.1 -3.385 1.026 -2.636
LC04-225.5-1-w Diamond Creek 33.3 32.5 84.7 4.1 322 43.1 24.6 6.5 -3.172 0.946 -2.545
LC05-30.5-1L Fence 179.7 45.4 216.2 22.2 537 346.8 216.8 -1.0 -1.144 0.080 -1.136
LC05-30.5-2L Fence 188.3 44.0 236.1 22.5 512 345.3 228.0 2.0 -1.177 0.085 -1.100
LC05-30.5-3R Fence 40.9 21.5 2.6 1.1 201 5.3 13.5 2.5 -2.378 0.081 -2.633

LC06-30.4 Fence 166.6 44.7 229.0 21.7 537 319.4 197.1 1.3 -2.049 0.947 -1.201
LC 02- 30.5-71 Fence Fault 142.0 39.0 162.0 15.9 536 200.1 131.8 1.7 -0.843 -0.262 -1.386

LC 03- 30.5 Fence Fault 108.4 42.4 202.1 19.5 580 278.7 176.2 -7.2 -0.972 -0.210 -1.385
LC06-HAV-4 Fern Spring 106.4 32.2 33.2 6.1 464 48.0 40.6 -1.3 -1.360 0.034 -1.903
DN04-VV-1 Fossil 99.0 38.5 12.5 1.6 449 7.1 21.6 4.1 -1.106 -0.209 -2.200
DN04-VV-2 Fossil 104.0 39.9 13.1 1.7 473 7.2 21.6 3.9 -1.023 -0.226 -2.190
DN04-VV-5 Fossil 75.0 38.6 12.9 1.7 409 7.2 20.6 1.3 -2.410 0.861 -2.312

LC 02- 157-1 Havasu  Creek 40.0 42.0 34.0 4.2 330 48.5 33.2 -2.9 -3.126 1.061 -2.365
LC-03-HAV-1 Havasu  Creek 85.2 40.0 34.5 5.0 560 7.1 27.2 -4.0 -1.650 0.417 -2.171
LC-03-HAV-2 Havasu  Creek 44.1 40.0 35.0 5.5 310 38.3 27.9 3.0 -1.869 -0.113 -2.374
LC06-HAV-2 Havasu Creek 72.9 31.8 32.9 5.8 342 47.1 44.1 -0.2 -2.794 0.951 -1.977
LC06-HAV-5 Havasu Creek 82.7 31.4 32.3 5.9 391 46.6 43.9 -2.3 -2.257 0.602 -1.935
LC06-HAV-6 Havasu Creek 97.7 31.6 33.4 5.9 384 46.8 44.4 2.9 -2.407 0.804 -1.876
LC06-HAV-8 Havasu Creek 124.7 30.4 31.7 6.0 470 46.3 37.2 2.3 -0.780 -0.419 -1.892
LC06-HAV-1 Havasu Spring 161.2 33.7 30.5 6.3 531 43.6 152.7 -3.3 -1.018 -0.035 -1.237
LC06-HAV-7 Havasu Spring 136.4 31.0 32.3 5.8 561 45.8 37.0 -1.7 -0.715 -0.305 -1.877
LC05-95-1 Hermit 60.4 60.1 19.3 5.1 260 33.2 169.8 0.6 -3.428 1.111 -1.536
LC05-95-2 Hermit 63.7 60.2 46.4 7.6 259 101.1 196.8 -4.3 -3.392 1.071 -1.470
LC 03-95-1 Hermit Creek 36.3 30.7 54.7 5.9 230 83.3 22.6 2.1 -3.234 0.924 -2.545
LC05-64-1 Hopi 143.3 291.5 7662.0 1007.3 629 11108.4 4474.4 -3.4 -2.402 0.758 -0.733
Horn Creek Horn Creek 60.1 47.0 21.0 8.0 327 36.0 110.1 -4.1 -2.957 1.042 -1.714
LC06-56.2L Kwagunt 174.5 60.5 1425.0 15.0 506 2486.7 275.5 -5.1 -1.303 0.132 -1.295
LC 02- 65-2 Lava Chuar 1034.9 684.9 4850.0 150.0 1750 5742.4 3056.9 11.9 -0.958 1.104 -0.030

LC05-178.3-1 Lava Falls 64.3 62.8 85.6 8.4 811 74.4 31.2 -13.3 -1.125 0.143 -2.312



Table DR3B- Major Ion Chemistry and Saturation Indices
Sample ID Spring Name Ca Mg Na K HCO3 Cl SO4 Error model model model

ppm ppm ppm ppm ppm ppm ppm % logPCO2 SIcal Sigyp
LC05-178-2 Lava Falls 166.7 48.4 93.7 6.7 817 98.0 31.3 -1.0 -1.107 0.524 -1.962

LC 02- 178-1 Lava Warm Springs 156.0 55.0 80.0 6.2 820 71.7 30.8 -0.4 -0.603 0.002 -1.994
LC 03-178-4 Lava Warm Springs 68.9 55.4 75.9 6.6 827 63.1 28.3 -16.2 -0.606 -0.295 -2.316

LFA-1a Lava Warm Springs 149.8 61.0 74.0 7.4 817 75.4 37.5 -1.2 -0.624 0.004 -1.930
LFA-1d Lava Warm Springs 151.3 61.5 75.0 7.5 835 59.1 21.9 0.8 -0.615 0.020 -2.159
LFB-1a Lava Warm Springs 155.8 60.0 79.0 7.5 756 61.2 26.0 5.5 -0.658 -0.006 -2.068
LFC-1b Lava Warm Springs 154.3 59.0 77.5 7.8 827 57.6 23.3 1.5 -0.619 0.025 -2.122

LC06-LCRs Little Colorado Lower Spring 473.8 160.0 8420.0 764.8 2398 13582.4 3479.5 -7.9 -0.070 0.237 -0.365
DN04-VV-9 Montezuma 115.0 38.8 70.5 5.9 576 37.0 9.0 6.5 -1.013 -0.017 -2.564

LC06-AZ-MW-1 Montezuma Well 106.9 26.4 52.2 5.0 589 37.6 9.8 -4.9 -0.852 -0.153 -2.529
LC05-93.5-1 Monument 157.6 138.3 212.8 26.5 232 352.3 780.2 -1.8 -2.969 0.874 -0.758

LC04-274-1-w Muav Cave 36.1 38.9 15.5 2.0 290 16.3 12.5 0.1 -3.030 0.894 -2.795
LC04-274-2-w Muav Cave 53.2 43.8 20.3 8.0 336 16.0 56.9 0.2 -2.554 0.685 -2.014
LC05-65.5-1 Palisades Mine 32.4 262.5 13925.0 1509.5 4203 18114.9 5813.2 -2.5 -0.713 0.019 -1.439

LC04-225.5-2-w Peach Spring Canyon 8.0 27.8 472.6 16.8 823 162.2 123.7 5.9 -2.981 0.777 -2.689
LC05-89-1 Pipe Ck 74.6 62.7 53.5 8.8 239 81.7 267.9 -1.8 -3.508 1.145 -1.298
LC 03-89-1 Pipe Creek 43.7 28.0 10.8 1.6 247 13.1 11.5 3.5 -3.288 0.975 -2.705
LC05-213-1 Pumpkin 26.9 63.4 3432.0 108.4 2196 4565.9 335.5 -4.1 -0.512 -0.466 -2.211
LC05-213-2 Pumpkin 29.6 64.5 3515.0 110.4 2788 4756.5 318.3 -7.0 -0.259 -0.488 -2.217
LC 02- 213-1 Pumpkin Spring 236.0 72.0 3500.0 102.0 2276 3115.2 312.9 13.4 0.184 -0.022 -1.341
LC 03-213-1 Pumpkin Spring 27.3 60.3 3325.0 91.9 2256 4564.5 261.2 -5.5 -0.709 -0.171 -2.314

PS-01-1c Pumpkin Spring 236.8 69.0 2875.0 100.0 1979 2879.0 322.9 9.3 -0.369 0.447 -1.282
LC-03-260.8-1 Quartermaster 64.1 49.0 15.0 2.0 428 17.4 11.7 1.3 -1.522 0.033 -2.641
LC04-260-1-w Quartermaster 90.1 57.8 14.3 4.2 448 21.0 18.3 7.9 -1.877 0.554 -2.351
LC-03-272-1 Rampart Springs 39.1 33.0 16.0 2.9 235 21.5 19.0 5.7 -2.472 0.171 -2.540
Salt Creek Salt Creek 67.1 75.7 25.0 18.0 277 21.1 272.4 1.5 -1.637 -0.432 -1.344

LCR-10 Salt Springs 227.6 35.9 1557.5 20.0 570 2255.5 209.7 3.3 -1.162 0.088 -1.284
LCR-11 Salt Springs 225.7 35.8 1552.0 20.4 556 2224.4 206.9 3.8 -1.440 0.351 -1.292

LCO4-SEVS-1 Seven Springs AZ 54.6 32.6 23.7 4.0 384 12.2 9.1 -2.2 -1.761 -0.067 -2.739
LC 02- 108.6-1 Shinumo Creek 28.0 20.0 3.0 0.5 200 2.4 3.7 -3.5 -3.175 0.714 -3.340
LC-02-246-S1 Spencer Canyon 58.1 52.5 25.0 5.7 428 37.0 24.8 -0.7 -2.443 0.774 -2.358
LC-02-246-S2 Spencer Canyon 57.6 51.0 22.5 3.2 432 31.7 21.6 -1.8 -2.438 0.777 -2.416
LC-02-246-S3 Spencer Canyon 57.1 52.0 23.0 3.2 400 32.2 22.0 1.8 -2.471 0.743 -2.410
LC-02-246-S4 Spencer Canyon 56.1 52.5 23.5 3.5 408 41.4 21.8 -0.4 -2.463 0.742 -2.423

LC-02-246-S10 Spencer Canyon 46.1 55.0 24.5 3.3 377 33.4 22.1 2.6 -2.618 0.748 -2.494
LC-02-246-S11 Spencer Canyon 50.1 56.0 22.5 3.4 416 31.5 22.5 0.0 -2.143 0.425 -2.459

LC-02-246-S12A Spencer Canyon 50.1 58.0 20.0 3.3 432 31.8 22.6 -1.3 -2.471 0.738 -2.461
LC-02-246-S13A Spencer Canyon 36.1 56.0 25.0 3.1 383 32.4 23.1 -0.6 -2.960 0.901 -2.568
LC-02-246-M2A Spencer, west 57.1 36.5 14.0 2.3 336 19.4 15.2 1.2 -1.569 -0.144 -2.532
LC-02-246-M1 Spencer,west 58.6 37.0 14.0 1.9 340 19.3 15.3 1.5 -1.304 -0.422 -2.517
LC04-SPV-1 Springerville 101.9 77.0 97.0 20.0 703 66.5 113.2 0.7 -1.232 -0.024 -1.553
LC04-SPV-2 Springerville west 18.2 12.1 41.1 5.6 199 5.2 15.0 0.6 -2.391 -0.405 -2.871

LC05-UT-SS-1 Star Spring 941.8 246.6 5374.0 458.3 3807 7476.4 3295.0 -4.5 -0.045 0.725 -0.017
DN04-VV-8 Sycamore 72.2 27.5 5.8 1.2 330 5.0 3.8 4.4 -1.513 -0.196 -3.009

LC 02- 133.8-1 Tapeats Creek 40.0 15.0 2.4 0.2 206 1.3 3.4 -2.0 -3.219 0.734 -3.201
LC 02- 215.5-1 Three Springs Creek 84.0 46.0 17.0 2.2 371 29.4 69.8 2.4 -2.641 1.055 -1.781

LC06-133.8 Thunder River 38.9 18.2 7.4 0.3 207 2.5 2.0 3.3 -2.955 0.457 -3.445



Table DR3B- Major Ion Chemistry and Saturation Indices
Sample ID Spring Name Ca Mg Na K HCO3 Cl SO4 Error model model model

ppm ppm ppm ppm ppm ppm ppm % logPCO2 SIcal Sigyp
LC04-TB-1 Tonto Bridge 71.7 28.5 9.8 3.3 394 6.3 2.8 -2.2 -1.386 -0.178 -3.157

LC-03-276-1 Travertine Bluff 236.5 125.0 97.0 8.5 805 144.8 423.4 0.9 -1.137 0.417 -0.830
LC-03-276-10 Travertine Bluff 219.4 133.0 105.0 8.2 918 163.7 304.4 1.3 -1.214 0.573 -0.995
LC 02- 95.5-2 Travertine Canyon 29.0 85.0 25.0 5.0 290 40.0 168.9 1.4 -3.129 0.680 -1.878
LC05-34.5-1 Travertine Cone 114.0 112.1 85.3 32.8 317 83.8 614.4 -2.4 -2.734 0.881 -0.924
LC-02-230-1 Travertine Drips 10.0 33.0 700.0 20.0 1094 487.1 118.4 0.0 -2.057 0.247 -2.646

LC-02-230.6-1 Travertine Falls 38.1 25.9 247.5 10.4 595 164.3 41.2 -0.6 -1.929 0.357 -2.351
LC-02-230.6-2 Travertine Falls 20.0 25.9 260.0 10.4 570 165.9 42.2 -0.7 -2.645 0.732 -2.624

LC-02-230.6-3A Travertine Falls 30.1 26.5 290.0 11.1 648 182.8 45.7 -0.5 -2.353 0.673 -2.423
LC-03-TF-1 Travertine Falls 48.1 27.0 227.0 10.0 623 106.4 43.1 2.3 -2.524 1.143 -2.263

LC04-230.5-1w Travertine Falls Canyon 41.5 30.8 234.3 9.4 607 91.0 37.5 5.5 -2.547 0.980 -2.366
LC04-230.5-2-w Travertine Falls Canyon 26.8 29.0 282.5 10.5 648 44.2 11.8 14.4 -2.530 0.755 -3.026

TR-1 Travertine Grotto 29.1 16.8 414.0 18.3 989 244.2 78.6 -7.5 -2.000 0.728 -2.281
TR-2 Travertine Grotto 37.1 16.5 357.0 14.9 849 198.7 61.3 -4.2 -1.913 0.850 -2.270
TR-3 Travertine Grotto 53.1 39.2 30.0 1.6 331 34.0 25.7 2.1 -1.936 0.203 -2.353
TR-4 Travertine Grotto 50.1 36.7 84.0 3.7 382 43.1 23.7 7.5 -2.153 0.514 -2.432
TR-6 Travertine Grotto 42.1 35.4 124.0 4.6 356 68.2 35.1 10.7 -3.062 1.207 -2.368
TR-7 Travertine Grotto 40.1 37.4 126.0 4.5 535 67.8 35.4 -3.4 -2.945 1.358 -2.425

TR-0302-2A Travertine Grotto 37.1 16.5 415.0 16.0 675 203.0 209.3 1.2 -1.883 0.509 -1.764
TR-0302-3A Travertine Grotto 50.1 33.0 75.0 4.7 360 65.0 34.7 0.9 -2.174 0.433 -2.254
TR-0302-4B Travertine Grotto 50.1 32.9 88.0 4.6 375 70.9 35.2 1.6 -2.396 0.658 -2.255
TR-0302-5A Travertine Grotto 49.1 32.8 104.0 5.2 414 78.0 35.7 0.4 -2.736 1.033 -2.277

TR-0302-12B Travertine Grotto 40.1 61.0 35.0 6.7 384 39.3 51.0 1.5 -2.519 0.662 -2.222
TR-0302-13B Travertine Grotto 34.1 32.0 110.0 5.1 405 76.6 32.1 -1.2 -2.708 0.817 -2.456
TR-0302-14B Travertine Grotto 31.1 32.0 117.5 5.3 401 78.0 32.5 -0.1 -2.829 0.870 -2.493
TR-0302-15A Travertine Grotto 26.1 32.8 120.0 5.2 355 86.4 34.8 2.0 -2.990 0.828 -2.532
TR-0302-16 Travertine Grotto 25.0 32.0 102.0 5.7 349 87.4 34.8 -2.5 -3.084 0.758 -2.519
LC-03-229-1 Travertine Grotto 30.1 40.0 140.0 6.0 390 83.4 40.5 7.0 -3.049 0.924 -2.425
LC-03-229-2 Travertine Grotto 27.1 39.0 140.0 5.7 378 81.3 39.3 7.5 -3.290 1.046 -2.486
LC-03-229-2a Travertine Grotto 25.0 41.0 138.0 5.5 398 83.4 39.8 5.2 -2.671 0.539 -2.500
LC-03-229-3 Travertine Grotto 30.1 37.0 138.0 5.9 385 81.1 38.8 6.4 -3.260 1.081 -2.445
LC-03-229-5 Travertine Grotto 27.1 36.0 135.0 5.9 378 79.9 38.3 5.6 -3.282 1.028 -2.485
LC-03-229-6 Travertine Grotto 30.1 37.0 132.0 5.5 403 80.1 38.4 3.9 -3.081 0.999 -2.448
LC-03-229-7 Travertine Grotto 32.1 36.0 130.0 5.5 410 78.4 37.9 3.2 -2.954 0.980 -2.431
LC-03-229-8 Travertine Grotto 49.6 37.0 99.0 4.5 400 60.0 30.7 5.6 -2.531 0.801 -2.329
LC-03-229-9 Travertine Grotto 50.1 38.0 84.0 4.0 370 54.0 30.7 6.6 -2.927 1.143 -2.336

LC-03-229.8-1 Travertine Grotto 20.0 32.0 277.0 11.0 565 146.8 55.5 4.6 -3.364 1.302 -2.602
LC-03-229-50 Travertine Grotto 23.0 32.0 135.0 5.0 342 94.9 37.0 3.9 -3.312 1.022 -2.580
LC-03-229-54 Travertine Grotto 30.1 34.0 130.0 6.0 364 94.2 36.5 3.7 -2.977 1.001 -2.483
LC04-229-2-w Travertine Grotto 53.6 37.8 51.3 2.4 313 38.3 28.2 6.3 -1.952 0.103 -2.303
LC04-229-3-w Travertine Grotto 38.4 16.0 428.5 15.1 917 181.4 68.2 0.7 -0.990 -0.050 -2.212
LC04-229-4-w Travertine Grotto 35.5 15.6 410.0 15.7 810 174.1 66.7 3.2 -1.925 0.713 -2.247
LC  06-229-1 Travertine Grotto 43.5 20.2 403.5 14.1 793 251.3 68.2 -0.2 -1.411 0.311 -2.161
LC 06-229-2 Travertine Grotto 53.8 45.3 25.3 2.3 305 35.2 35.9 3.7 -1.125 -0.688 -2.212
LC05-229-1 Travertine Grotto 41.9 18.1 441.1 19.8 933 239.8 88.5 -2.2 -1.265 0.260 -2.084
LC05-229-2 Travertine Grotto 50.7 42.3 93.2 4.8 336 82.9 64.6 3.1 -3.106 1.188 -2.032
LC05-229-3 Travertine Grotto 45.9 43.1 90.2 4.9 310 87.1 68.8 2.2 -3.226 1.186 -2.046



Table DR3B- Major Ion Chemistry and Saturation Indices
Sample ID Spring Name Ca Mg Na K HCO3 Cl SO4 Error model model model

ppm ppm ppm ppm ppm ppm ppm % logPCO2 SIcal Sigyp
LC05-229-4 Travertine Grotto 40.1 39.5 89.0 4.6 315 81.9 65.6 -0.4 -3.229 1.176 -2.117
LC05-229-5 Travertine Grotto 46.6 18.3 41.4 4.2 296 5.5 5.7 2.0 -3.311 1.352 -3.024
LC05-229-6 Travertine Grotto 33.4 40.3 103.3 4.9 292 85.3 69.2 0.6 -3.330 1.143 -2.178
TR-0302-1A Travertine Grotto Sp 50.1 36.5 29.0 2.7 285 36.8 29.6 3.9 -1.973 0.050 -2.297

TR-0302-11A Travertine Grotto Sp 37.6 16.5 450.0 15.0 820 201.0 62.8 6.3 -0.844 -0.312 -2.250
LC-02-268-1 Travertine Slot 301.6 111.6 58.5 6.8 550 129.3 693.5 -0.2 -1.174 0.393 -0.570
LC-02-268-2 Travertine Slot 72.6 25.4 63.0 9.2 197 68.6 210.0 -4.6 -2.515 0.372 -1.363
LC-02-268-3 Travertine Slot 304.6 112.0 59.0 6.0 548 141.3 735.0 -2.0 -1.153 0.376 -0.548
LC-03-268-1 Travertine Slot 319.6 126.0 70.0 7.8 542 168.5 877.1 -3.8 -0.953 0.091 -0.473
LC06-HAV-3 trib below Mooney Falls 132.0 31.3 33.4 6.4 561 47.1 36.5 -2.4 -1.464 0.401 -1.891
LC 02- 32-73 Vasey's Paradise 43.0 19.0 2.5 1.0 240 1.9 5.7 -3.3 -2.561 0.337 -2.974
LC 03-32-1 Vasey's Paradise 38.1 20.1 2.3 0.8 226 1.4 4.3 -2.1 -3.307 0.935 -3.155
LC05-32-10 Vasey's Paradise 64.4 20.5 2.1 1.0 266 3.5 5.4 4.5 -2.904 0.850 -2.862
DN04-VV-7 Verde Hot Spring 106.0 44.3 1150.0 34.5 1513 489.5 482.2 10.2 0.064 -0.281 -1.230
LC05-81-1 Vishnu 63.5 47.4 27.8 8.9 305 25.4 139.7 -1.2 -3.234 1.159 -1.589
LC05-81-2 Vishnu 117.3 115.5 112.6 22.3 415 78.2 555.4 0.5 -1.982 0.343 -0.942

LC05-273.5-1 Weeping Spring 47.5 37.3 17.5 2.7 277 27.2 29.8 -0.4 -2.796 0.806 -2.319
Bills 2007 Blue Spring 240.0 69.5 480.0 6.6 901 830.0 140.0 -2.9 -0.442 -0.142 -1.316

Monroe 2005 Boucher East Spring 45.4 31.3 12.5 2.7 256 13.0 33.4 1.7 -3.259 1.034 -2.259
Monroe 2005 Boucher East Spring 37.3 35.1 6.2 1.9 263 11.7 32.4 -2.3 -3.110 0.677 -2.315
Monroe 2005 Boucher East Spring 38.0 34.7 6.1 2.0 237 10.0 35.0 1.7 -2.937 0.488 -2.276
Monroe 2005 Burro Spring 50.8 36.8 14.7 4.2 304 18.6 51.2 -2.2 -2.878 0.804 -2.043
Monroe 2005 Burro Spring 49.0 35.8 13.1 3.9 274 19.9 51.6 -0.6 -2.778 0.536 -2.028
Monroe 2005 Burro Spring 48.7 35.7 12.8 4.4 265 18.4 52.3 0.5 -2.448 0.225 -2.027
Monroe 2005 Cottonwood Creek 75.7 63.1 11.2 4.7 520 15.6 35.9 -0.7 -1.641 0.229 -2.116
Monroe 2005 Cottonwood Spring 42.0 28.3 5.3 2.2 256 9.5 18.4 -1.5 -2.543 0.242 -2.496
Monroe 2005 Cottonwood Spring 41.8 29.3 5.2 2.6 197 9.4 19.3 10.0 -2.669 0.136 -2.468
Monroe 2005 Grapevine East Spring 76.8 54.9 17.3 7.6 392 25.5 126.0 -2.5 -2.754 1.105 -1.589
Monroe 2005 Grapevine East Spring 55.1 110.0 51.5 23.4 378 41.0 338.2 0.8 -3.061 0.848 -1.359
Monroe 2005 Grapevine East Spring 76.1 110.0 53.4 30.6 365 34.7 340.0 6.3 -3.124 1.097 -1.255
Monroe 2005 Grapevine Main Spring 36.2 22.7 3.8 1.4 220 5.6 6.5 -0.5 -2.977 0.376 -2.956
Monroe 2005 Grapevine Main Spring 35.5 22.7 3.8 1.4 225 5.7 6.0 -1.8 -2.836 0.376 -3.021
Monroe 2005 Hance Spring 62.5 26.8 7.4 3.7 265 10.8 53.5 -0.3 -2.286 0.096 -1.890
Monroe 2005 Hance Spring 34.3 24.8 10.0 4.1 171 15.0 44.9 1.3 -3.029 0.405 -2.199
Monroe 2005 Hawaii Spring 45.4 31.3 12.5 2.7 266 13.0 33.4 0.2 -2.794 0.644 -2.249
Monroe 2005 Hawaii Spring 44.3 31.0 11.1 2.5 256 13.8 34.5 0.0 -2.414 0.199 -2.231
Monroe 2005 Hawaii Spring 46.3 32.3 10.6 2.8 247 12.8 38.0 2.7 -2.390 0.198 -2.181
Monroe 2005 Hermit Source Spring 43.2 26.7 5.6 1.3 249 10.6 11.8 -0.1 -3.069 0.719 -2.674
Monroe 2005 Hermit Source Spring 42.8 26.9 5.5 1.5 235 9.4 13.3 2.3 -2.892 0.490 -2.618
Monroe 2005 Horn Creek 51.0 40.1 22.5 6.0 259 34.7 99.3 -2.4 -2.833 0.660 -1.784
Monroe 2005 Horn Creek 51.1 39.8 20.1 6.0 240 30.8 92.7 0.7 -2.462 -0.015 -1.753
Monroe 2005 Horn Creek 60.5 43.1 20.3 6.0 251 27.5 110.1 2.7 -2.160 -0.070 -1.657
Monroe 2005 Lonetree Spring 57.2 40.5 24.6 10.4 186 19.5 170.3 2.4 -2.645 0.058 -1.490
Monroe 2005 Lonetree Spring 59.6 42.0 26.5 10.7 198 19.7 190.0 0.6 -2.505 0.035 -1.448
Monroe 2005 Miners Spring 22.0 27.5 11.9 3.6 142 19.1 35.2 4.5 -3.699 0.620 -2.479
Monroe 2005 Miners Spring 21.0 26.3 11.0 3.2 169 19.3 37.5 -4.4 -2.713 -0.249 -2.446
Monroe 2005 Miners Spring 22.0 27.0 10.3 3.7 145 17.2 35.8 2.9 -2.874 -0.216 -2.441



Table DR3B- Major Ion Chemistry and Saturation Indices
Sample ID Spring Name Ca Mg Na K HCO3 Cl SO4 Error model model model

ppm ppm ppm ppm ppm ppm ppm % logPCO2 SIcal Sigyp
Monroe 2005 Monument Creek 56.6 42.0 44.9 5.8 261 86.9 75.1 0.1 -2.504 0.435 -1.878
Monroe 2005 Monument Spring 43.1 30.4 18.3 1.6 246 43.4 20.4 -2.4 -2.217 0.009 -2.474
Monroe 2005 Monument Spring 44.3 30.5 17.9 1.8 205 39.6 19.3 5.2 -2.408 0.053 -2.480
Monroe 2005 Pipe Creek 54.2 37.6 12.2 3.7 305 19.0 63.1 -3.3 -2.328 0.442 -1.947
Monroe 2005 Pipe Creek 55.5 36.4 10.0 3.6 293 17.1 55.2 -1.1 -2.002 -0.074 -1.960
Monroe 2005 Pipe Creek 51.4 35.1 9.5 3.5 265 14.3 58.5 -0.2 -1.943 -0.245 -1.957
Monroe 2005 Pumphouse Gage 38.5 28.0 6.1 1.3 238 11.8 13.8 -0.1 -2.742 0.469 -2.669
Monroe 2005 Pumphouse Spring 41.4 29.5 6.8 1.8 261 11.0 14.0 -0.6 -2.885 0.716 -2.650
Monroe 2005 Pumphouse Spring 39.2 28.6 6.1 1.5 244 11.6 13.8 -0.1 -2.980 0.638 -2.656
Monroe 2005 Pumphouse Spring 39.8 28.0 5.8 1.6 251 10.3 15.1 -1.7 -2.695 0.421 -2.611
Monroe 2005 Red Canyon Spring 27.0 22.0 6.1 2.1 156 13.0 17.0 2.8 -3.030 0.233 -2.679
Monroe 2005 Salt Creek Spring 55.5 43.1 17.1 4.4 176 17.7 168.8 1.8 -3.303 0.794 -1.542
Monroe 2005 Salt Creek Spring 55.0 42.7 15.1 4.1 188 18.1 176.8 -1.8 -3.077 0.426 -1.486
Monroe 2005 Salt Creek Spring 58.4 46.4 16.4 5.0 181 16.1 180.0 2.6 -3.075 0.411 -1.461

Wirt 2004  Aspen Creek spring 15.0 4.0 5.0 0.5 67 3.0 2.8 2.7 -1.357 -2.498 -3.557
Wirt 2004  Cabin Spring 28.0 18.0 21.0 1.4 210 10.0 2.8 0.6 -2.102 -0.297 -3.451
Wirt 2004  Cabin Spring 25.0 18.0 22.0 0.9 206 10.0 4.7 -0.6 -1.505 -0.943 -3.270
Wirt 2004  Del Rio Springs (C-3) 30.0 15.0 17.0 2.6 136 19.0 12.0 7.7 -3.216 0.404 -2.776
Wirt 2004  Del Rio Springs (DRS-1) 46.0 21.0 21.0 2.4 151 21.0 14.0 19.3 -2.472 -0.091 -2.568
Wirt 2004  Lee Spring 71.0 47.0 20.0 0.9 442 24.0 20.2 -0.2 -2.340 0.745 -2.350
Wirt 2004  Lee Spring 71.0 47.0 20.0 0.9 442 24.0 20.2 -0.2 -2.340 0.745 -2.350
Wirt 2004  Lower Granite Springs (LGS-1) 48.0 22.0 20.0 2.9 226 21.0 13.0 5.8 -1.995 -0.202 -2.600
Wirt 2004  LV-1 spring 88.0 19.0 18.0 1.7 354 9.0 11.0 3.9 -1.698 0.146 -2.477
Wirt 2004  LV-2 well 47.0 15.0 16.0 1.4 220 13.0 8.1 2.1 -2.520 0.253 -2.783
Wirt 2004  Mint Spring 21.0 5.0 10.0 0.5 122 7.0 5.1 -9.4 -1.667 -1.413 -3.212
Wirt 2004  Pine Spring 72.0 80.0 8.0 0.4 639 11.0 17.7 -2.8 -1.522 0.069 -2.430
Wirt 2004  Pine Spring 76.0 82.0 8.0 0.7 631 11.0 14.4 -0.2 -1.509 0.146 -2.521
Wirt 2004  Stillman Lake (SLS-1) 45.0 20.0 18.0 3.0 246 24.0 14.7 -2.7 -2.680 0.455 -2.566
Wirt 2004  Stillman Lake (SLS-1) 56.0 24.0 21.0 3.8 293 16.0 15.0 1.7 -1.405 -0.590 -2.489
Wirt 2004  Stillman Lake (SLS-2) 87.0 40.0 9.0 2.5 251 14.0 13.0 25.6 -2.726 0.964 -2.462
Wirt 2004  Surprise spring 36.0 11.0 16.0 0.6 168 8.0 13.6 2.3 -1.730 -0.861 -2.631
Wirt 2004  Unnamed spring near Muldoon Canyon 55.0 25.0 57.0 2.6 330 23.0 23.0 5.7 -1.339 -0.519 -2.342
Wirt 2004  Upper Verde River spring (BC-1) 40.0 19.0 32.0 2.7 256 17.0 11.1 1.2 -2.442 0.270 -2.738
Wirt 2004  Upper Verde River spring (SP2300) 43.0 23.0 46.0 4.0 293 20.0 14.0 3.9 -1.646 -0.264 -2.644
Wirt 2004  Upper Verde River spring (SP2625) 45.0 22.0 44.0 3.0 305 19.0 14.0 1.7 -1.653 -0.282 -2.618
Wirt 2004  Upper Verde River spring (SP2650) 42.0 21.0 44.0 2.8 329 19.0 14.0 -3.6 -1.827 -0.097 -2.643
Wirt 2004  Upper Verde River spring (SP2915) 46.0 23.0 47.0 6.2 354 23.0 13.0 -2.7 -1.367 -0.366 -2.661
Wirt 2004  Upper Verde River spring (SP4610) 53.0 26.0 60.0 3.3 354 23.0 16.0 4.7 -1.791 0.037 -2.525
Wirt 2004  Walnut Creek well 71.0 29.0 17.0 1.0 357 10.0 4.7 3.6 -1.516 -0.196 -2.927
Wirt 2004  Williamson Valley Wash HW-1 10.0 3.0 3.0 1.1 44 3.0 3.3 1.7 -2.079 -2.077 -3.649



Table DR3C- Trace Elements and Stable Isotopes
Sample ID Spring Name Abbrev Br F As_ICP B_ppm Ba Fe Li Mn Pb Sr δD δ18O δ13C As_H

(Fig.14) ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppb
LC-03-231-1 231 Mile Canyon -77.6 -10.6
LC-03-234-1 234 mile Canyon 234 -53.8 -5.7
LC 03- 120.1 Black Tail Creek BT -76.5 -9.4

LC-02-LCR-1A Blue Spring
LC-02-LCR-2A Blue Spring

LC06-96.5 Boucher 0.164 0.199 bd 0.002 0.226 bd bd bd 0.177
LC 03-96.7-1 Boucher Creek -83.8 -11.0
LC-03-235-1 Bridge Canyon -75.8 -11.4
LC06-235-1 Bridge Canyon 0.368 0.231 bd 0.119 0.118 bd 0.007 bd 0.243
LC-03-238-1 Bridge Canyon City BR -81.7 -10.3
LC 02- 84-2 Clear Creek -95.8 -13.2
LC 02- 84-4 Clear Creek -92.0 -12.7

LC-03-274.5-1 Columbine Falls -79.1 -11.7
LC05-98-1 Crystal 0.422 0.227 -79.5 -12.1
LC 02- 98-1 Crystal Creek -80.2 -10.5
LC 02- 98-2 Crystal Creek -76.8 -76.8
LC 02- 98-3 Crystal Creek
LC 03- 98-1 Crystal Creek CR -88.1 -10.8

LC 02- 136.2-1 Deer Creek -13.8
LC04-225.5-1-w Diamond Creek 0.270 0.651 -73.5 -10.3
LC05-30.5-1L Fence FE 0.704 0.457 0.78 0.03 1.363 -104.4 -13.9 -11.87
LC05-30.5-2L Fence 0.718 0.561 0.744 0.066 1.424 -102.7 -14.1
LC05-30.5-3R Fence 0.026 0.122 0.046 0.234 0.126 -14.2 -15.91

LC06-30.4 Fence 0.703 0.369 bd 0.735 0.04 bd 0.536 bd 1.48
LC 02- 30.5-71 Fence Fault -105.9

LC 03- 30.5 Fence Fault -112.1 -11.87
LC06-HAV-4 Fern Spring 0.126 0.197
DN04-VV-1 Fossil 0.022 0.134 -88.4 -12.2 -11.7
DN04-VV-2 Fossil 0.041 0.154 -86.0 -12.3
DN04-VV-5 Fossil 0.027 0.117 -89.8 -12.0 -12.7

LC05-111-1? Hakatai Creek
LC 02- 157-1 Havasu  Creek -85.0 -12.2
LC-03-HAV-1 Havasu  Creek -68.9 -11.3
LC-03-HAV-2 Havasu  Creek
LC06-HAV-2 Havasu Creek 0.117 0.142
LC06-HAV-5 Havasu Creek 0.129 0.156
LC06-HAV-6 Havasu Creek 0.132 0.134
LC06-HAV-8 Havasu Creek 0.119 0.174
LC06-HAV-1 Havasu Spring 0.122 0.231
LC06-HAV-7 Havasu Spring 0.126 0.170
LC05-95-1 Hermit 0.197 0.187 -85.4 -11.7
LC05-95-2 Hermit 0.323 0.302 -84.5 -11.6
LC 03-95-1 Hermit Creek HER -92.7 -11.7
LC05-64-1 Hopi 26.371 1.214 1.489 23.47 0.027 1.496
Horn Creek Horn Creek
LC06-56.2L Kwagunt 3.804 0.410 bd 0.669 0.046 bd 0.708 bd 1.5 59.5
LC 02- 65-2 Lava Chuar LC -64.1 -5.4

LC05-178.3-1 Lava Falls 0.262 0.115 -76.8 -10.7



Table DR3C- Trace Elements and Stable Isotopes
Sample ID Spring Name Abbrev Br F As_ICP B_ppm Ba Fe Li Mn Pb Sr δD δ18O δ13C As_H

(Fig.14) ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppb
LC05-178-2 Lava Falls 0.265 0.114 -80.5 -11.0 -7.98

LFA-1d Lava Warm Springs
LFC-1b Lava Warm Springs
LFA-1a Lava Warm Springs
LFB-1a Lava Warm Springs

LC 02- 178-1 Lava Warm Springs -79.0 -11.4
LC 03-178-4 Lava Warm Springs -86.9 -11.7 -5.61
LC06-LCRs LCR spring 25.507 1.568 0.674 24.57 bd 0.053 21.2 0.232 15.2
DN04-VV-9 Montezuma 0.067 0.155 -89.6 -12.0 -7.6
LC05-93.5-1 Monument 1.151 0.404 -80.7 -11.0 -4.89

LC04-274-1-w Muav Cave 0.228 0.107 -83.3 -11.6
LC04-274-2-w Muav Cave 0.165 0.169 -80.7 -11.6
LC05-65.5-1 Palisades Mine 55.858 3.895 1.560 2.594 0.061 0.89 -20.0 4.8

LC04-225.5-2-w Peach Spring Canyon 1.460 5.006 -72.0 -9.8 -15.84
LC05-89-1 Pipe Ck 0.355 0.180 -90.4 -12.1
LC 03-89-1 Pipe Creek -90.4 -12.9
LC05-213-1 Pumpkin PU 20.171 1.800 -81.8 -10.2 -6.6
LC05-213-2 Pumpkin 19.550 2.024 0.387 13.61 0.005 2.872 -81.3
PS-01-1c Pumpkin Spring

LC 02- 213-1 Pumpkin Spring -75.9 -10.6
LC 03-213-1 Pumpkin Spring -77.8 -10.9 -5.75

LC-03-260.8-1 Quartermaster -16.95
LC04-260-1-w Quartermaster 0.195 0.110 -80.8 -11.4 -16.95
LC-03-272-1 Rampart Springs -71.9 -10.9
Salt Creek Salt Creek

LCR-10 Salt Springs 0.451 0.292
LCR-11 Salt Springs 0.456 0.468

LCO4-SEVS-1 Seven Springs AZ 0.147 0.195 0.706 0.925 3.172 -52.5 -7.9 -20.24
LC 02- 108.6-1 Shinumo Creek -89.6 -13.4
LC06-HAV-3 sidestream below Mooney Falls 0.127 0.180

LC-02-246-S1 Spencer Canyon 0.35
LC-02-246-S2 Spencer Canyon
LC-02-246-S3 Spencer Canyon
LC-02-246-S4 Spencer Canyon
LC-02-246-S10 Spencer Canyon
LC-02-246-S11 Spencer Canyon

LC-02-246-S12A Spencer Canyon
LC-02-246-S13A Spencer Canyon
LC-02-246-M2A Spencer, west
LC-02-246-M1 Spencer,west 0.42
LC04-SPV-1 Springerville SP 0.699 2.635 0.804 3.003 0.666 2.118 0.955 7.666 -45.8 -5.1
LC04-SPV-2 Springerville west 0.058 0.368 0.107 1.846 0.624 1.687 0.974 3.414 -69.3 -9.8 -16.96
DN04-VV-8 Sycamore 0.053 0.068 -93.0 -12.4

LC 02- 133.8-1 Tapeats Creek -88.8 -14.1
LC 02- 215.5-1 Three Springs Creek -75.3 -11.0

LC06-133.8 Thunder River 0.030 -1.000 bd 0.143 bd bd bd 0.038 1.02
LC04-TB-1 Tonto Bridge 0.062 0.181 -0.318 2.056 0.553 1.668 0.945 2.553 -74.5 -11.2

LC-03-276-1 Travertine Bluff -96.1 -13.2



Table DR3C- Trace Elements and Stable Isotopes
Sample ID Spring Name Abbrev Br F As_ICP B_ppm Ba Fe Li Mn Pb Sr δD δ18O δ13C As_H

(Fig.14) ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppb
LC-03-276-10 Travertine Bluff -96.4 -13.4
LC 02- 95.5-2 Travertine Canyon -82.9 -11.3
LC05-34.5-1 Travertine Cone 0.286 0.477 0.491 0.102 0.789 -82.2 -11.2
LC-02-230-1 Travertine Drips

LC-02-230.6-1 Travertine Falls 0.55
LC-02-230.6-2 Travertine Falls

LC-02-230.6-3A Travertine Falls
LC-03-TF-1 Travertine Falls -80.6 -11.2

LC04-230.5-1w Travertine Falls Canyon 0.663 2.603 -73.0 -11.1
LC04-230.5-2-w Travertine Falls Canyon TF 0.401 0.960 -77.4 -10.8 -5.93

TR-1 Travertine Grotto
TR-2 Travertine Grotto
TR-3 Travertine Grotto
TR-4 Travertine Grotto
TR-6 Travertine Grotto
TR-7 Travertine Grotto

TR-0302-2A Travertine Grotto
TR-0302-3A Travertine Grotto 0.034
TR-0302-4B Travertine Grotto
TR-0302-5A Travertine Grotto
TR-0302-12B Travertine Grotto
TR-0302-13B Travertine Grotto
TR-0302-14B Travertine Grotto
TR-0302-15A Travertine Grotto
TR-0302-16 Travertine Grotto
LC-03-229-1 Travertine Grotto -73.6 -10.8
LC-03-229-2 Travertine Grotto -77.2 -10.8
LC-03-229-2a Travertine Grotto -78.0 -11.2
LC-03-229-3 Travertine Grotto -77.9 -11.6
LC-03-229-5 Travertine Grotto -79.5 -11.0
LC-03-229-6 Travertine Grotto -77.6 -11.0
LC-03-229-7 Travertine Grotto -77.7 -10.9
LC-03-229-8 Travertine Grotto -76.2 -11.0
LC-03-229-9 Travertine Grotto -77.3 -11.1

LC-03-229.8-1 Travertine Grotto TG -82.4 -10.2
LC-03-229-50 Travertine Grotto -77.6 -10.9
LC-03-229-54 Travertine Grotto -78.1 -11.0
LC05-229-1 Travertine Grotto 1.402 7.281
LC05-229-2 Travertine Grotto 0.666 1.178
LC05-229-3 Travertine Grotto 0.655 1.161
LC05-229-4 Travertine Grotto 0.659 1.061
LC05-229-5 Travertine Grotto 0.056 0.266
LC05-229-6 Travertine Grotto 0.676 1.126
LC  06-229-1 Travertine Grotto 1.143 4.931 0.369 2.815 0.07 bd 0.416 bd 0.46
LC 06-229-2 Travertine Grotto 0.371 0.255 bd 0.147 0.026 bd bd bd 0.341 8.21

LC04-229-2-w Travertine Grotto 0.411 0.405 -16.95
LC04-229-3-w Travertine Grotto 1.646 6.409 -83.6 -11.8
LC04-229-4-w Travertine Grotto 1.769 6.337 -79.3 -11.8 -12.44



Table DR3C- Trace Elements and Stable Isotopes
Sample ID Spring Name Abbrev Br F As_ICP B_ppm Ba Fe Li Mn Pb Sr δD δ18O δ13C As_H

(Fig.14) ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppb
TR-0302-1A Travertine Grotto Sp
TR-0302-11A Travertine Grotto Sp 0.76
LC-02-268-1 Travertine Slot
LC-02-268-2 Travertine Slot TS -108.0 -14.0
LC-02-268-3 Travertine Slot TS -110.2 -13.1
LC-03-268-1 Travertine Slot
LC 02- 32-73 Vasey's Paradise
LC 03-32-1 Vasey's Paradise VA -114.1 -14.3
LC05-32-10 Vasey's Paradise 0.000 0.241 0.038 0.139 0.073 -96.9 -13.5
DN04-VV-7 Verde Hot Spring VHS 2.304 1.230 -94.1 -12.0
LC05-81-1 Vishnu 0.076 0.185 0.42 0.112 0.35 -87.6
LC05-81-2 Vishnu 0.313 0.547 -87.5 -11.6

LC05-273.5-1 Weeping Spring 0.247 0.158
Boucher East Spring Monroe 2005 0.000 0.183 0.051 0.081 0.0012 0.009 0.00008 0.004 0.237 -84.1 -11.4 -6.69
Boucher East Spring Monroe 2005 0.028 0.036 0.109 bd 0.0072 0.0001 lt .004 0.216
Boucher East Spring Monroe 2005 0.027 0.299 0.035 0.104 0.0003 0.0068 0.00021 0.005 0.208 -86.6 -11.3

Burro Spring Monroe 2005 0.000 0.220 0.092 0.103 0.0074 0.017 0.0036 0.008 0.199 -91.0 -12.4 -9.81
Burro Spring Monroe 2005 0.047 0.073 0.076 0.09 0.0079 0.016 0.0015 0.005 0.181 -92.9 -12.3
Burro Spring Monroe 2005 0.048 0.330 0.093 0.092 0.015 0.016 0.0026 0.011 0.188 -91.1 -12.5

Cottonwood Creek Monroe 2005 0.325 0.123 0.248 0.347 0.017 0.092 0.006 0.248 -91.6 -12.3 -13.14
Cottonwood Spring Monroe 2005 0.024 0.046 0.238 0.0009 0.005 0.00021 0.011 0.118 -93.9 -12.7 -10
Cottonwood Spring Monroe 2005 0.023 0.258 0.049 0.233 0.0004 0.409 0.0001 0.048 0.117 -93.8 -12.8

Grapevine East Spring Monroe 2005 GR 0.000 0.403 0.21 0.057 0.036 0.038 0.025 0.043 0.374 -73.6 -9.1 -11.05
Grapevine East Spring Monroe 2005 0.120 0.200 0.538 0.022 0.0005 0.127 0.00013 0.006 0.411
Grapevine East Spring Monroe 2005 GR 0.110 0.398 0.724 0.018 0.0007 0.14 0.002 0.032 0 -71.0 -8.5
Grapevine Main Spring Monroe 2005 0.016 0.214 0.028 0.354 bd 0.0026 0.00004 0.029 0.082 -94.6 -12.9
Grapevine Main Spring Monroe 2005 0.016 0.155 0.025 0.359 bd 0.0026 0.00006 0.014 0.083 -92.7 -12.9 -8.08

Hance Spring Monroe 2005 HA 0.017 0.234 -73.1 -9.4
Hance Spring Monroe 2005 0.031 0.258 -8.05
Hawaii Spring Monroe 2005 0.033 0.054 0.108 bd 0.013 0.00003 0.063 0.226 -89.1 -11.9
Hawaii Spring Monroe 2005 0.000 0.183 0.057 0.107 0.0005 0.015 0.00003 0.067 0.228 -88.3 -11.9 -7.63
Hawaii Spring Monroe 2005 0.033 0.293 0.058 0.107 0.0028 0.013 0.00027 0.071 0.225 -88.9 -11.9

Hermit Source Spring Monroe 2005 0.030 0.031 0.228 0.0014 0.0056 0.00003 0.202 0.125 -89.7 -12.0
Hermit Source Spring Monroe 2005 0.029 0.270 0.03 0.212 bd 0.0057 0.00014 0.028 0.147 -88.2 -11.8

Horn Creek Monroe 2005 0.000 0.259 0.057 0.048 0.0004 0.021 0.00006 0.021 0.239 -88.8 -11.9 -10.78
Horn Creek Monroe 2005 0.061 0.061 0.061 0.05 bd 0.021 0.00003 0.022 0.236 -89.3 -11.7
Horn Creek Monroe 2005 0.057 0.303 0.057 0.045 0.0003 0.021 0.00004 0.02 0.239 -88.9 -11.8

Lonetree Spring Monroe 2005 0.042 0.387 0.119 0.037 bd 0.037 0.00005 0.007 0.309 -89.1 -11.9
Lonetree Spring Monroe 2005 0.047 0.267 0.125 0.04 bd 0.038 0.00023 0.019 0.329 -89.9 -12.0 -10.78
Miners Spring Monroe 2005 0.194 0.096 0.127 0.0007 0.0093 0.00005 0.003 0.173 -93.1 -12.3 -7.69
Miners Spring Monroe 2005 0.058 0.113 0.088 0.123 bd 0.0087 0 0.069 0.169 -90.7 -12.2
Miners Spring Monroe 2005 0.054 0.335 0.097 0.127 bd 0.0085 0.00005 0.014 0.162 -92.3 -12.1

Monument Creek Monroe 2005 0.000 0.190 0.124 0.064 0.0003 0.083 0.00003 0.034 0.38
Monument Spring Monroe 2005 0.043 0.039 0.275 bd 0.0055 0.00003 0.26 0.127 -91.1 -12.2 -8.24
Monument Spring Monroe 2005 0.041 0.226 0.039 0.273 bd 0.0055 0.00004 0.24 0.124 -91.2 -12.2

Pipe Creek Monroe 2005 0.000 0.222 0.072 0.07 0.0035 0.014 0.0018 0.039 0.175 -91.9 -12.3 -10.29
Pipe Creek Monroe 2005 0.040 0.06 0.065 bd 0.013 0.00018 0.012 0.167
Pipe Creek Monroe 2005 0.038 0.257 0.064 0.064 0.0004 0.013 0.00043 0.009 0.159 -90.9 -12.4



Table DR3C- Trace Elements and Stable Isotopes
Sample ID Spring Name Abbrev Br F As_ICP B_ppm Ba Fe Li Mn Pb Sr δD δ18O δ13C As_H

(Fig.14) ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppb
Pumphouse Gage Monroe 2005 0.037 0.032 0.28 bd 0.006 0.00003 0.015 0.108 -93.1 -12.3
Pumphouse Spring Monroe 2005 0.000 0.059 0.039 0.282 0.0008 0.0066 0.0018 0.012 0.113 -92.6 -12.3 -9.27
Pumphouse Spring Monroe 2005 0.035 0.032 0.273 bd 0.0061 0.00007 0.005 0.107
Pumphouse Spring Monroe 2005 0.034 0.252 0.032 0.276 0.0013 0.0062 0.00015 0.014 0.107 -92.8 -12.3
Red Canyon Spring Monroe 2005 0.033 0.071 0.0014 0.0056 0.00012 0.012 0.11
Salt Creek Spring Monroe 2005 0.000 0.220 0.092 0.029 0.0003 0.024 0.00008 0.032 0.254 -87.3 -11.8 -6.34
Salt Creek Spring Monroe 2005 0.032 0.089 0.028 bd 0.022 0.00005 0.014 0.244 -90.2 -12.1
Salt Creek Spring Monroe 2005 0.030 0.250 0.096 0.029 bd 0.024 0.00004 0.011 0.252 -87.1 -11.7

 Aspen Creek spring Wirt 2004 less than .0032 0.123 -75.1 -11.1
 Cabin Spring Wirt 2004 0.026 0.172 0.191 -74.7 -10.5 -12
 Cabin Spring Wirt 2004 0.016 0.003 0.147 -78.6 -11.2

 Del Rio Springs (C-3) Wirt 2004 0.000 0.000 0.017 0.04 0.01 less than .001 0.48 -71.0 -9.9 -11.5
 Del Rio Springs (DRS-1) Wirt 2004 0.001 0.001 0.041 0.0087 0.014 0.5 -72.0 -10.1

 Lee Spring Wirt 2004 0.039 0.15 -74.3 -10.2 -6.4
 Lee Spring Wirt 2004 0.039 0.003 0.15 -74.3 -10.2

 Lower Granite Springs (LGS-1) Wirt 2004 0.001 0.016 0.081 0.033 0.024 0.62 -70.0 -9.7 -10.4
 LV-1 spring Wirt 2004 0.001 0.065 0.11 0.44 -77.0 -10.8 -12.2
 LV-2 well Wirt 2004 0.000 0.024 0.012 0.005 0.37 -75.0 -10.6 -11.9

 Mint Spring Wirt 2004 MI 0.001 0.000 0.032 0.063 0.004 0.15 -60.0 -7.1 -8.2
 Pine Spring Wirt 2004 0.032 less than .0032 0.096 -78.5 -11.0 -11
 Pine Spring Wirt 2004 0.033 0.05 0.094 -80.2 -10.9

 Stillman Lake (SLS-1) Wirt 2004 ST 0.000 0.007 0.08 0.17 0.54 -66.0 -8.7 -7.6
 Stillman Lake (SLS-1) Wirt 2004 0.011 0.056 0.6
 Stillman Lake (SLS-2) Wirt 2004 ST 0.000 0.012 0.07 0.092 0.067 0.56 -65.0 -8.3 -5.6

 Surprise spring Wirt 2004 0.023 0.014 0.192 -78.5 -11.1
 Unnamed spring near Muldoon Canyon Wirt 2004 0.001 0.026 0.26 0.11 0.012 0.38 -75.0 -10.3 -7

 Upper Verde River spring (BC-1) Wirt 2004 0.019 0.136 less than .002 0.346 -73.2 -9.9
 Upper Verde River spring (SP2300) Wirt 2004 0.001 0.017 0.2 0.049 0.016 0.38 -75.0 -10.3 -7
 Upper Verde River spring (SP2625) Wirt 2004 0.001 0.020 0.2 0.05 0.004 0.38
 Upper Verde River spring (SP2650) Wirt 2004 0.001 0.021 0.2 0.052 0 0.36
 Upper Verde River spring (SP2915) Wirt 2004 0.001 0.029 0.2 0.064 0.52 0.4
 Upper Verde River spring (SP4610) Wirt 2004 0.001 0.029 0.27 0.062 0.011 0.44

 Walnut Creek well Wirt 2004 0.001 0.024 0.032 0.14 -76.0 -10.7 -11.2
 Williamson Valley Wash HW-1 Wirt 2004 0.033 0.006 0.069 -71.8 -10.0

Blue Spring Bills 2007 0.074 -2.36

Notes:  blank cells denote parameter not reported; bd = below detection limit; less than n  i s below reported value.
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