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Approach

The following steps were used to develop monthly values for representative drain

water quality in the Delta for the computer models:

1. Delta drain water quality data collected by the MWQI Program was tabulated. The

period of record was from 1982 through 1997. Data for each sample (i.e., drain pump

station) were grouped and combined by island and tract. Descriptive statistics, dot

plots, and box and whisker plots ofmonthly DOC concentrations were made for each

island. Based on the monthly trends seen in the plots, the Delta islands were

subdivided into three classes based on their highest monthly DOC concentrations.

Inferences were then made on the expected DOC range classes at all Delta Island

Consumptive Use (DICU) model subunits. The classification ofunsampled MWQI

areas were based on the monthly patterns and other similar characteristics (e.g., soil

type, peat soil thickness, land surface elevation, location) of adjacent sampled areas.

2. Correlations were determined for selected drain water quality parameters (DOC,

UVA-254nm, THMFP, bromide, chloride, EC). The UVA-254nm and bromide data

were not collected until 1991. Therefore, correlation matrices and regression

analyses comparing DOC, UVA254nm, TFPC, or bromide were limited to data from

1991 - 1997. Also, due to an earlier laboratory method, THMFP or TFPC data for

samples with more than 20 mg/l DOC and collected prior to 1991 were found to be

inaccurately low. DWR consequently revised their raw water THMFP test in 1991

(DWR,1994).

3. Historical EC data of Delta agricultural drain water were tabulated for each MWQI

sampled island. Scatter plots and box and whiskers plots ofmonthly EC values were

made for each island and tract. Based on the general trend in the highest monthly EC

values, each island/tract were grouped into four Ee ranges and mapped to identify

regional differences. Monthly average values for EC, TDS, bromide, and chloride

were also computed for three subregions of the Delta based on primary water source

2

I
I
I
I
I
I
I
I

I
I

I
I
I
I



I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

in Bulletin 123 (DWR, 1967). Correlation matrices and regression equations to

compute bromide from EC, TDS, and chloride were also computed.

4. The monthly average values for the other mineral constituents (TDS, Ca, Mg, Na, CI,

804) in drain water were computed from the monthly average values for each island

within each Bulletin 123 Delta region. Time series plots provided infonnation about

the seasonal trends of the mineral salts in Delta drainage by region.

Dissolved Organic Carbon

DOC concentrations in Delta agricultural drainage appear to be associated with

location, season, soil type, and land surface elevations. During the wet months, soils

have more water content and longer contact time with water due to rainfall and the

managed flooding of fields to remove salt buildup, control weeds, or to attract waterfowl.

These activities result in higher DOC concentrations in drain water than during the dry

months when the water table is lower and when the soil is less moist. In the winter when

river channels are high, seepage pressure is the greatest and results in a higher water table

under the fields. Islands and tracts that have the lowest land surface elevation below

mean sea level appear to have the higher DOC concentrations. Most of the Delta

Lowlands are comprised ofpeat and mucky soils that are high in organic matter and

carbon content and are very porous. In contrast, the surrounding uplands soils are mostly

mineral type that are low in organic matter content (DWR, 1995c).

The islands and tracts fell into three classes based on their highest monthly

drainage DOC concentrations. The assumption was made that the trends seen in the

highest monthly DOC concentrations could be used as a good indicator for ranking the

relative magnitude of the islands and tracts as organic carbon sources. The classes were:

(1) a low·range DOC subarea (most maximum non-outlier or highest values less than 15

mg/l), (2) a mid-range DOC subarea (most maximum non-outlier or highest values

between 16 and 30 mgll), and (3) a high-range DOC subarea (most maximum non-outlier

or highest values greater than or equal to 31 mg/l DOC).

3



Dot plots and box and whisker plots of the monthly DOC concentrations for each

of the three classes are shown in Figures la-f. The spread in DOC ranges were smallest

at the islands and tracts that were classified into the low-range DOC subarea. The spread

in DOC ranges were the largest in the high-range DOC subarea. In general, the

magnitude of monthly median values corresponded with the three ranges.

The low-range DOC subarea is located along the periphery of the Delta Lowlands

where the soil is predominately classified as a mineral type. The remaining drains located

in the peat soil areas were either in the high-range or mid-range DOC classes.
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Figure 1a. Low Range DOC Subarea Monthly DOC
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Figure 1c. Midrange DOC Subarea Monthly DOC
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Figure 1e. HIgh Range DOC Subarea Monthly DOC
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The low-range DOC class included drains at the following four MWQI sampled

islands and tracts: Moss Tract, Netherlands Tract, Rio Blanco Tract, and Shima Tract.

The mid-range DOC class range included nine islands: Bacon Island, Clifton Court

Forebay drain, Grand Island, Mossdale Tract, Orwood Tract, Pescadero Tract, Pierson

District, Prospect Island, and Woodward Island. The high-range DOC class included

nineteen islands: Brannan-Andrus Island, Bouldin Island, Egbert and Upper Egbert Tract,

Empire Tract, Holland Tract, Jersey Island, King Island, Lower and Upper Jones Tracts,

Mandeville Island, Palm Tract, Staten Island, Rindge Tract, Terminous Island, Tyler

Island, Twitchell Island, Webb Tract, and Venice Island. Dot plots and box and whisker

plots ofmonthly drain water DOC at each of the thirty-two islands and tracts are

presented in the Appendix.

Greater detail than the previous mapping of the hypothesized DOC regions

(DWR, 1994) was made by classifying the Upland areas peripheral to the Delta Lowlands

and by classifying smaller land parcels (DICD subareas). These areas are listed in Table

1 and shown in Figure 2 for the DrCU model subunits (DWR, 1995a). Under the new

ranking procedure for classifying islands and tracts as high, mid, or low-range DOC

subareas, several islands and tracts were reclassed into the next higher class than

previously assigned in the MWQI Five-Year Summary Report for 1978-1991. Figures

la-If show that the new ranking scheme and additional data from 1992-1997 resulted in

identifying three very distinct DOC distribution patterns.

The descriptive statistics for the monthly DOC concentrations for the three DOC

range classes are presented in Table 2. The table includes the number of samples, lowest

and highest values, range, median, mean, upper and lower 95 percent confidence limits,

and the standard deviations.

The spread in monthly DOC values in the high-range DOC subarea during the

first six months ofthe year is a near mirror image of the last six months. Water

saturation in the peat soils caused by high seepage throughout the year is the suspected

cause as these islands and tracts are several feet below mean sea level (Figure 3).
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Table 1. DOC subregion classification for DICD model subareas

OICU Category Subarea OICU Category Subarea
subarea name subarea name

1 M Union 151. (east) 72H Brannan 151.
2M Union 151. (west) . 73 L Yolano (counties 48 & 57)
3M Grand 151. 74M Woodward 151.
4M Mossdale 75 L Sargent-Barnhart Tr.
5L Meritt 151. 76 L McMullin ranch

I 6L Lisbon District 77L Inactive
7H Andrus 151. (lower) 78 L Unnamed
8H Sherman 151. 79L Kasson

I 9L New Hope Tr. 80 H Canal ranch
10 L Sutter 151. 81 L Canal ranch
11 L Rough and Ready 82 M Stark Tr.

I
12 L Mas Tr. (Boggs) 83 L Liberty 151. (counties 48 & 57)
13 H Andrus 151. (middle) 84 L Walthall Tr.
14 M Ryer 151. 85 L Paradise junction

I
15 L Roberts 151. (middle) 86 L Wetherbee Lake
16 H Egbert Tr. 87 L Cache-Haas area
17 H Egbert Tr. 88 L Cache-Haas area
18 L Roberts 151. (upper) 89 L Peter Pocket

I 19 H Terminous Tr. 90M Mossdale2
20M Pierson District 91 M Mossdale 2
21 M Walnut Grove 92 L Undesignated area

I 22 H Andrus 151. (upper) 93 L Undesignated area
23 H Tyler 151. 94 L Ehrhardt club (ARD)
24 L Pocket District 95 L Cosumnes-Mokelumne

I
25 H Roberts 151. (lower) 96 L Dead Horse 151.
26 L Scribner 97 L Hood area
27 L Hood Junction 98M Ida 151.
28 L Randall 99 L Locke

I 151. area
29 H Bouldin 100 L McCormack-Williamnson Tr,

151.
30 L Glide District 101 L Stone Lake area
31 M EI Pescadero 102 H Undesignated area
32 M Hotchkiss Tr. 103 L Undesignated area
33 M Byron Tr. 104 L Acker lsI.
34M Clifton Court 105 L Atlas Tr.
35 L Inactive 106 L Atlas Tr.
36 L Weber Tr. 107 L Drexler Tr.

I 37 H Jersey 151. 108 H Elmwood Tr.
38 L West Sacramento 109 H Fern 151.
39 L Netherlands 110 H Headreach 151.

I (counties 48 & 5)
40 L Unnamed 111 H Henning Tr.
41 L Pico and Naglee 112 H Hog 151.

I
42 H Twitchell 151. 113 L Honker Lake Tr.
43 L Smith ranch 114 H Morrison 151.
44 L Privately owned 115 L Rio Blanco Tr.
45 L Smith Tr. 116 L Shima Tr.

I 46 M Prospect 151. 117 L Shin Kee Tr.

I 9



DICU Category Subarea DICU Category Subarea
subarea name subarea name

47 H Mildred 118 H Spud lsI.
lsI.

48 H Venice lsI. 119 H Staten lsI.
49M Orwood 120 L Wright Tr.

Tr.
50 H Holland 121 L Undesignated area

Tr.
51 H WebbTr. 122 L Undesignated area
52 H Mandeville lsI. 123 L Decker lsI.
53 H Bacon lsI. 124 L Little Holland Tr.
54 H Empire Tr. 125 L Undesignated area
55 H McDonald Tr. 126 L Undeslgnated area
56 L Brack Tr. 127 L Little Holland Tr.
57 H Palm Tr. 128 L Undesignated area
58 H RlndgeTr. 129 L Und,=signated area
59 H Jones Tr. (lower) 130 L Undesignated area
60 H Jones Tr. (upper) 131 H Bethel lsI.
61 M Victoria lsi. 132 M Coney lsI.
62 H Medford lsI. 133 Dutch 51. and portion of

Sand Mound 51.
63 L Bishop Tr. 134 False River, Piper SI.,

Sand Mound SI., & Rock SI.
64 H King lsI. 135 Fisherman Cut Waterway
65 M Pescadero District 136 L Franks Tr.
66 M Pescadero District 137 Ord River, Holland Cut,

& Indian SI.
67 M Bradford 151. 138 M QUimby lsi.
68 L Hastings Tr. 139 M Rhode lsI.
69 L Stewart 140 San Joaquin River waterway

Tr.
70 L River junction 141 San joaquin River waterway

north of industrial strip
71 M Veale Tr. 142 Taylor SI. Waterway

H=high DOC range class

M=mid-range DOC class

L=low DOC range class
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Table 2. Summary Descriptive Statistics for Delta Drainage DOC
Data excludes drain into Clifton Court Forebey

High DOC Range Subarea
Concentration units in n¢ DOC

Month Count Min Max Range Median Mean 95% Upper CI 95% lower CI Std. Dev. I1 178 5.4 118.5 113.1 32 32.3 35.1 29.6 18.4
2 56 6.2 71 64.8 36.6 35.5 40.1 31 16.9
3 82 76 75.2 87.6 34.5 33.8 37.4 30.3 16.3 I4 177 31 89 85.9 20.8 22 20.1 23.8 12.7
5 59 5.3 84.5 79.2 18 20.6 16.9 24.2 13.9

• 154 4.1 59 54.9 12.2 15.3 13.8 16.8 9.9

I7 177 3.5 76 72.5 13 15.4 16.8 14 9.8
8 147 4.7 57 52.3 15 15.5 16.8 14.2 8.2
9 40 3 96 93 7.7 12 168 7.3 14.9

I1. 144 5.3 96 90.7 13 17.8 20.4 15.3 15.4
11 45 5.9 67.5 61.6 12 17.5 22 13 14.9
12 57 7.1 85 77.9 23.7 28.5 33.3 23.7 18.1

Mid·DOC Range Subarea I
Coocenltatioll units in rr¢ DOC

Month Count Min Max Range Median Mean 95% UpperCI 95% Lower CI Std. Dev. I1 57 1.9 29.5 27.6 7.9 10.5 12.6 8.4 8
2 12 32 20 16.8 16.3 12.8 17 8.6 6.6

I3 31 1.5 37 35.5 10 11.8 15 8.5 8.9
4 57 1.7 17 15.3 7.7 8.3 9.3 7.4 3.4
5 21 3.4 17 13.6 6 7.4 9.1 5.7 3.7

• 42 1.6 18 16.4 6.7 7.3 8.2 6.4 2.6 I7 51 3 18 15 6.7 7.5 6.4 6.7 3.1
8 46 3.1 18 14.9 6.9 7.7 6.8 6.7 3.5
9 9 4.7 14.8 10.1 8.2 9 11.4 6.6 3.2 I1. 46 2.5 16.7 16.2 7.1 6 9.1 6.6 4

11 9 1.7 14 12.3 6.7 7.5 10.8 4.1 4.4
12 10 3.4 19.6 16.2 12 11.6 15.6 7.6 5.6

ILow DOC Range Subarea
Concentration units in mgIl DOC

IMonth Count Min Max Range Median Mean 95% Upper CI 95% Lower CI Std. Dev.
1 12 3.2 8 4.6 4.8 5.1 6 4.2 1.5
2 2 4.3 4.4 0.1 4.4 4.4 5 3.7 0.07 I3 14 4.2 6.9 2.7 5.4 5.5 6 5 0.8
4 14 3.3 8.1 4.6 5.9 5.7 6.5 4.9 1.5
5 7 3.5 6.9 3.4 5.7 5.6 6.7 4.5 1.2

I• 7 2.1 11 6.9 3.7 4.8 7.6 1.9 3.1
7 7 3.1 13 9.9 3.6 5.3 8.6 2.1 3.6
8 5 2.3 5.9 3.6 4.1 4.3 6.1 2.4 1.5

I9
1. 7 3.4 9.7 6.3 6 6.1 8.1 4.1 2.2
11
12 3 5.5 6.1 0.6 5.8 5.8 6.6 5.1 0.3 I

I
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The lower DOC concentrations seen during the summer are attributed to the

pumping off of drain water. This is done to lower the water table to avoid damage to the

crop roots. Pumping reduces the subsurface water contact time and water saturation

level in the organic soils. thereby, lowering the DOC concentrations in the drain water.

Historic drainage volume data showed that one peak drainage period for the Delta is in

the summer (luly~August)when inigation is increased to meet higher crop demands for

water (lung and Tran, 1998; 1999). The other peak period is in the late fall and winter

during heavy rains and when managed flooded fields are drained.

Based on Table 2 infonnation and Figures 1a-I f, the following DOC

concentration values will be used as input to the DSM2 model run (Table 3).

Table 3. DSM2 Model DOC Values

Units in mgll

Month Low DOC raoge Mid-raoge DOC Higb DOC raoge
subarea subarea subarea

January 5.4 12 32

February 5.4 12 36

March 5.4 12 34

April 5.4 7.8 22

May 5.4 7.8 20

June 5.4 7.8 15

July 5.4 7.8 15

August 5.4 7.8 15

September 5.4 9 15

October 5.4 8 18

November 5.4 7.5 18

December 5.4 11.6 28
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TFPC and UVA-254nm

The THMFP carbon (TFPC) concentration is computed from THMFP

concentration data. The amount ofcarbon in each of the four THM compounds is totaled

to obtain the TFPC concentrations. Regression analysis ofDOC, TFPC, and UVA-254nm

data collected by the MWQI Program from 1991 - 1997 were used to detennine if there

were any strong relationships among these parameters. This later data set was used

because THMFP analysis prior to 1991 tended to yield lower results than actual in waters

with more than 20 mgIL DOC. A revised THMFP method was instituted in 1991 to

provide more reliable determinations (DWR, 1994). There were 953 samples that had all

four parameters measured.

A regression plot of the TFPC (J.lg/I) versus DOC (mgIL) concentrations for the

sampled drains in 1991-1997 is shown in Figure 4a. A similar plot for drainage UVA

254nm readings and corresponding DOC concentrations for all sampled drains is shown

in Figures 4b and 5b. The UVA to TFPC relationship is shown in Figure 5a. The simple

linear regressions are shown below in Table 4. Data scatter showed that the DOC pool of

organic compounds in the samples varied in the fonnation of trihalomethanes and

ultraviolet absorbance at 254nm. However, there was no significant difference among

the three DOC range subareas.

Table 4. TFPC, DOC, and UVA-254nm Regression Equations

DOC Equations Data range Correlation

subarea UVA in cm-1 and TFPC in f.lg/l n=953 coefficients

and DOC in mglL

All (Fig. TFPC = 36.815+7.52*DOC TFPC(8.86-917.2) R=0.86

4a-b) UVA = 1.2415 + 20.46*DOC UVA(0.059-3.86) R= 0.95

All (Fig. TFPC = 37.535 + 164.46*UVA DOC (2- 98) R=0.87

5a-b) UVA = 0.02374 + 0.04415*DOC R=O.95

15



Monthly TFPC and UVA-254 nm values for the DSM2 model run were computed

from the two above equations using the DSM2 DOC values in Table 3. The model input

values are shown in Table 5.
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Figure Sa, Delta Drainage UVA vs. TFPC
TFPC =37.535 + 164.46· UVA

Correlation: r = .87281

MWQI data 1991-1997 n-953
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Correlation: r =.95041
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Table 5. DSM2 Model TFPC and UVA-254nm Values

High Range DOC Subarea
Month DOC TFPC UVA-254nm

1 32 277.5 1.42
2 36 307.5 1.59
3 34 292.5 1.50
4 22 202.3 0.97
5 20 187.2 0.89
6 15 149.6 0.66
7 15 149.6 0.66
8 15 149.6 0.66
9 15 149.6 0.66
10 18 172.2 0.80
11 18 172.2 0.80
12 28 247.4 1.24

Mid-Range DOC Subarea
Month DOC TFPC UVA-254nm

1 12 127.1 0.55
2 12 127.1 0.55
3 12 127.1 0.55
4 7.8 95.5 0.37
5 7.8 95.5 0.37
6 7.8 95.5 0.37
7 7.8 95.5 0.37
8 7.8 95.5 0.37
9 7.8 95.5 0.37
10 7.8 95.5 0.37
11 7.8 95.5 0.37
12 12 127.1 0.55

Low Range DOC Subarea
Month DOC TFPC UVA-254nm

1 5.4 77.4 0.26
2 5.4 77.4 0.26
3 5.4 77.4 0.26
4 5.4 77.4 0.26
5 5.4 77.4 0.26
6 5.4 77.4 0.26
7 5.4 77.4 0.26
8 5.4 77.4 0.26
9 5.4 77.4 0.26
10 5.4 77.4 0.26
11 5.4 77.4 0.26
12 5.4 77.4 0.26

TFPC (mierogtl) =36.815+7.52*DOC (mgtl)
UVA-254nm per em = 0.02374+0.04415*DOC (mgll)
DOC (mgtl) are DSM2 values in Table 3.

- - - --------- -
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Bromide and Ee

The regional distribution of bromide concentrations in the Delta is related to the

degree of influence by seawater intrusion and the primary source of water applied to the

islands and tracts for irrigation or that is seeped onto the islands. Seawater is the

dominant source of bromide to the Delta. Areas of the western Delta are most impacted

by daily ocean tides. Areas to the north and further inland (Southeast) are less impacted

by tidal excursions. The areas (Figure 6) for salinity related constituents do not follow

that for organic carbon but are based on earlier work reported in Bulletin 123 (DWR,

1967).

The MWQI sampled islands and tracts that are in the north Delta included; Grand,

Tyler, Bouldin, Brannan-Andrus, Egbert and Upper Egbert, McCormick-Williamson,

Netherlands, Pierson, Prospect, Terminous, and Twitchell. The western Delta islands

included: drain at Clifton Court Forebay, Holland, Jersey, Orwood, Palm, Pierson,

Prospect, and Webb. The southeastern Delta islands and tracts included: Bacon, Empire,

King, Lower and Upper Jones, Mandeville, Moss, Mossdale, Rindge, Rio Blanco, Shima,

Staten, and Venice.

Pearson moment correlation matrices were computed to assess the correlations

among the drain water mineral constituents at each of the three Bulletin 123 Delta

subregions. The variables included EC, IDS, Br, Ca, CI, Mg, Na, and S04. The

correlation matrix table (n=168) for the western Delta island drains is presented in Table

6a. Bromide concentrations correlated extremely well (r = 0.96 - 0.98) with EC, TDS, CI,

and Na). The relationship between Br and EC is shown in Figure 7a, for BC and TDS in

Figure 7b, and for Br and CI in Figure 7c.

The correlation matrix for the northern segment of the Delta is shown in Table 6b

(n=257 samples). The highest correlation (r = 0.85) for bromide was with chloride (Fig.

8a). Chloride correlated well with EC (r = 0.95; Fig. 8b). EC correlated well with TDS

(r =0.98; Fig. 8c).
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The correlation matrix for the southeastern Delta drain water samples (n=353) is

presented in Table 6c. Again bromide correlated well with chloride (r = 0.93; Figure 9a).

EC had a correlation value of 0.96 with chloride (Figure 9b). EC and TDS had a 0.98

correlation coefficient (Figure 9c). The chloride to TDS correlation was 0.91 (Figure 9d).

Table 6a. West Delta Drainage
Correlation Matrix Table

+----------+-----------------------------------------------------------------------+
I STAT. Correlations (drwq3.sta)
1 BASIC Marked correlations are significant at p < .05000
I STATS N~168 (Casewise deletion of missing data) 1

+----------+--------+--------+--------+--------+--------+--------+--------+--------+
I 1 I j I I I I 1

Variable' EC I TDS 1 BR 1 CA CL I MG I NA 504 I

+----------+--------+--------+--------+--------+--------+--------+--------+--------+
EC 1.00 I 1.00 *1 .96 *1 .73 *1 .99 *1 .95 *1 .99 *1 .92 *1

TDS 1.00 *1 1.00 I .96 *1 .75 * .99 * .96 *1 .98 *1 .94 *1
BR .96 *1 .96 *\ 1.00 I .58 *' .98 * .87 *1 .98 * .82 *'
CA .73 *1 .75 *1 .58 *1 1.00 I .68 *' .86 *' .63 *1 .85 *'
CL .99 *1 .99 *1 .98 *) .68 *1 1.00 .92 *\ .99 * .88 *1
MG .95 *1 .96 *1 .87 *1 .86 *1 .92 *' 1.00 I .91 *1 .95 *1
NA .99 *1 .98 *\ .98 *, .63 *1 .99 * .91 *1 1.00 1 .88' *1

S04 .92 *\ .94 *, .82 *1 .85 * .88 *1 .95 *1 .88 *1 1.00 I
+----------+--------+--------+--------+--------+--------+--------+--------+--------

Table 6a Correlation Plots for West Delta Drainage

~:I/I
, ' 1/1~CI oQlQl'0
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Table 6b. North Delta Drainage Correlation
Matrix Table

+----------+-----------------------------------------------------------------------+
1 STAT. I Correlations (drwq3. sta) 1
I BASIC Marked correlations are significant at p < .05000 I
I STATS I N=257 (Casewise deletion of missing data) 1

+----------+--------+--------+--------+--------+--------+--------+--------+--------+
1 I I I I 1 I \ I II Variable 1 EC I TDS I BR I CA I CL MG I NA S04'
+----------+--------+--------+--------+--------+--------+--------+--------+--------+
I EC 1.00 I .98 *1 .77 *1 .92 *1 .95 *1 .91 *1 .93 *1 .85 *1
I TDS .98 *1 1.00 I .72 *1 .94 *1 .91 *1 .91 *1 .90 *1 .87 *1
\ BR .77 *l .72 *1 1.00 1 .58 *1 .85 *1 .59 *1 .81 *1 .39 *1
I CA .92 *1 .94 *1 .58 *1 1.00 I .79 *1 .97 *1 .74" .B8 *1
I CL .95 * .n * .85 .. .79 *1 1.00 .79 *, .95 *\ .71 *1
1 MG .91 *1 .91 * .59 * .97 *1 .79 * 1.00 I .71 *1 .83 *
\ NA .93 * .90 *1 .81 *1 .74 *\ .95 *1 .71 *1 1.00 I .73 *
I 804 .a5 *1 .87 *1 .39 *1 .88 *1 .71 *1 .83 *1 .73 *1 1.00 I
+----------------------------------------------------------------------------------+

Table 6b Correlation Plots for North Delta Drainage
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Table 6c. Southeastern Delta Drainage
Correlation Matrix Table

+----------+---------------------_.------- ... -----------._.-------._----_ ... _--- .. _+

I STAT. 1 Correlations (d.rwq3.sta) ,
1

B....SIC I Marked correlations oro IIigniticant at p < .05000 I
STATS I N_353 (Casewisf! deletion of ..heing data) I

.. - - - _. - - -. -+- - _. - _.... - - -. - - - -+-- - - _.- - +- -- - - - - -+- - - _. _..... - - - - - - -+_. - -. - - -+_ •• _. _._+

I , I I I I ,
I variable I EC I TDS I .. CA I CC I "" NA so. I
+----------+-------- .. --------+--------+--------+--------+------.-+--------+- .. -----+

EC 1.00 I ." 'I .86 'I .9S 'I .96 ' ,
." 'I .96 'I ." 'I

TDS .98 " 1. 00 I ." ' 1 ." 'I ." 'I ." 'I ." 'I ." "
B. .86 'I ." 'I 1.00 1 ." 'I ." 'I " " ." 'I .97 'I
C' .9S 'I ." 'I ." 'I 1. 00 ,I .88 " 98 " .B< 'I ." 'Ic, ." " ." 'I ." 'I .88 1.00 1 .90 " ." 'I ." 'I
Me .97 " ." 'I ." " ." " .90 " 1.00 1 ." " .63 'I
N' .96 'I ." 'I .B< 'I ." 'I ." " ." 'I 1. 00 I ." 'I

So. ." 'I ." 'I .97 " .81 'I .6< " .83 " ." 'I 1. 00 I
+----------+--------+--------+---.----+--------+-------- .. -------- •. _.-----+-._---_.+

I
I
I
I
I
I
I
I
I
I
I
I

/'-'

Table 6c Correlation Plots for Southeast Delta Drainage
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Figure 7e. West Delta Drainage Chloride vs. Bromide
BR = .09611 + .00257· CL

Correlalion: r = .97900
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FIgure 8a. Northern Delta Drainage Chloride vs. Bromide
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Correlation: r = .84643
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Figure 8b. Northern Delta Drainage EC vs. Chloride

CL = -26.27 + .19225 * EC

Correlation: r = .95345
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Figure 8e. Northern Della Drainage EC vs. TDS

TOS =22.384 + .60782 • EC

Correlation: r =.98061 I

I
I
I
I

'0..... Regression
95% confid.24002000

!

,
................ "'·"1"'" .

" .r
" ."

) ",.,,-

...'1' ~:f:;::.i-:·:·:·~·· .. ·
..'

!;~~.~.: : .

16001200

EC microS/em

800

.......[.
i

400

... ) ..Q L .

,
...- ·.""··l··__ ···,,, ·········,·· · ••1 ·· ., --

................... .I· ·.. · ..l···· · · r

... :. _..................... . , .
. r

j l .
. ····.. ··_·..······t,.:· ·· · ··1 · ··· 1 ..

IOt.:- ..i...- ~ -L ----'-_~_~ ---.J

o

200

1400

1200

1000

'§, 800
E

(f)
6000

t-

400

I
I
I

26 I



Figure 9a. Southeastern Delta Drainage Chloride vs. Bromide

BR =.02749 + .00306 • CL

Correlation: r = ,92666
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Correlation: r = .96083
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Figure 9c. Southeastern Delta Drainage EC YS. TDS

TDS = 20.709 + .58997 * EC

Correlation: r = .98128
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Figure 9d. Southeastern Delta Drainage TDS YS. Chloride

CL =-37.27 + .34088 * TDS

Correlation: r = .91532

o

....: "",., , ~ ,.

o

700

300

600

500

,

I ;",' ....+......"..0.....°0 """'.....,

""'" !", " ,"!." j.

" ! ··.. ".. "" ..· ..·· j ,·..·..·..·.. ", ..I ..
i !

1 ., ,! , " .,i.."" •••••.•".",. ""'; , ······,··,·j..· ····· .. _· ··r····· i!

........... " "" .
B 0: j o! OJ !

200 ........'1" "i~,oa '~'o"o"'~~"\"" " ""..........."" ,,,:... ,,,,.......,+..
100 ·,···,........· ······..· 1.. ", ..· ........•.. , ,..1· ····, ...... ·· .. ·..··..t ......·..

~ . ~
! !.....".. j ··· ,· ··..·1· ..·..···· ··..······,·..·;· ·..•..··· ; : .

j! !-100 t=.:--'- -'-__--' .....i-__~L-__-----'- L----J

'a, 400
E

U

I
I
I

28 I



I

I
I
I
I
I
I
I
I
I

Scatter plots and box and whiskers plots ofdrainage EC were made for each of

the sampled islands (Appendix B). This was done to determine if there were areas that

were more saline than others within the three Bulletin 123 subregions. The monthly

highest EC readings were used to categorize each island. The assumption was made that

the trends in the highest monthly EC values could be used to indicate the mineral quality

of the islands as affected by the irrigation and seepage water quality and

evapotranspiration. The island/tracts were categorized by the following monthly peak EC

values:

EC range in microS/em EC classification

Less than or equal to 1000 low range EC

Between 1001 and 2000 midrange EC

Between 2001 and 3000 high range EC

Above 3000 extremely high EC

The results of the EC classification are shown in Figure 10. The western Delta

subarea has the highest EC due to the influence of seawater (Jersey, Holland, Webb) and

possibly mineral springs (drain into Clifton Court Forebay). Most of the southeastern

segment of the Delta had midrange EC values. The exceptions were at Empire Tract

(connate water), Pescadero and Moss tracts (mineral soil and irrigates water from the San

Joaquin River), which had higher EC values. The uppermost segment (Grand, Pierson,

McCormick-Williamson) of the northern subregion had the lowest EC drains. This is

attributed to the use of fresh water from the Sacramento River. Areas in the middle

segment (e.g., Brannan, Tyler, Bouldin) had midrange Ee and in the lower end

(Twitchell) high BC values due to seawater influences.

An examination of the data set showed that the number ofdrains and samples

taken varied among the islands. This would skew the data when computing

representative monthly average values ofEC, bromide, and other constituents. To

minimize this effect, monthly average values for each island were fust computed

(Appendix C), then swnmed and divided by the number ofislands to obtain regional
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monthly average values. Data from the drain at Clifton Court Forebay was excluded as it

is a small drain and does not drain into the Delta channels. The computed average

monthly EC and bromide concentration at the three Delta subareas are shown in Figures

11 and 12. respectively. The northern subarea had the lowest Ee and bromide values.

followed by the southeastern Delta subarea, and the highest in the west Delta. The spatial

pattern in EC. bromide. and other minerals at the island drains is controlled by the quality

of channel water applied on and seeping into the islands and tracts. The qualities of the

applied and seepage water are controlled by the combined effects of tidal intrusion and

river flows from the Sacramento and San Joaquin rivers.
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Figure 10-EC Ranges of Delta Island Drains
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Figura 11. Average Monthly EC Values In Delta Drainage
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Other Mineral Constituents

As with the EC and bromide data, the monthly average concentrations of total

dissolved solids, calcium, magnesium, sodium, chloride, and sulfate were computed from

the monthly average concentrations for each island within each of the DWR Bulletin 123

Delta regions (Appendix C). The data were plotted to show the seasonal trends of these

mineral salts in the Delta drainages by region. In cases, where there were insufficient

data for a particular region and month, the data were not plotted in the figures. Examples

of omitting data include instances when there were only data for a highly saline island or

tract (e.g., Jersey Island, Empire Tract) and none for other islands or tracts within the

same Delta region. If the data from the high saline areas were used, the plots would be

skewed towards showing higher monthly values than the more likely average for the

region and month. The TDS, calcium, magnesium, and sodium monthly averages are

presented in Figures 13 to 16, respectively. The monthly average concentrations of the

anions, chloride and sulfate, are shown in Figures 17 and 18, respectively.

The mineral salt concentrations in the west and southeast Delta drains were

generally highest in the winter (Feb-Mar) and lowest during the summer months. The

summer lows are attributed to high applications of irrigation water during the growing

season to meet crop demands with high pump off ofdrain water to maintain water table

heights. The combined actions result in deposition of salts in the soil surface due to high

evaporation and lower salt concentrations in the subsurface drainage. The increases in

salt levels in the drainage occur after the summer as the climate becomes cooler. The

drain water salinity increases as there is less water evaporation and curtailment of

irrigation for most crops, which then results in less salt buildup iri the soil. The sharp

increases in drain water salts that occur in the late fall and winter are due to ponding of

the fields and heavy rainfall that resolubilizes the salts in the soil that had built up during

the summer. These observations agree with the seasonal trends studied in 1954-55 by

DWR (DWR, 1956; Figure 19).
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Salt concentrations were highest in the west Delta due to seawater influences on

the applied irrigation water. The lowest concentrations were found in the north Delta that

uses Sacramento River.
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Figure 13. Average TDS In Delta Drainage
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Figure 14. Average Calcium Levels In Delta DraInage
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Figure 17. Average ChlorIde Levels In Delta Drainage
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Figure 19. Delta Lowlands Average Drainage 70S, 1954- 55
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Lower Jones Tract DOC
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y = 5.661-0.203·x+eps

I
I

; "[

.... ; -) ..--- .,

,
.... 'j' " , , ..~ .

...... : , ~ .

".. .. ... ~. .... ..... "'" . "r ....... ... ......

............. ; ,·.,1

.. ·-0'" ..••.•. •.. ······f···.. ·· .. · ·.. ····i ...

.... j , ,

." j _." - ··,t' -.- - 'f'" -.-.- i'"

... ~ " ··,t· - '!'" , " ~ .

.....- •....• :- ".'-j

.......,. --- ",,,; ····..·· ..·······':'··.. ···········"1.. ········.. ····· .! .

;
••• - •••• , _to••• ............. ~, ': , 't- "" , 'f'··· " ~ .. , .
[! :

.--- --t..· -..". i····· , ".. , ; ···t· -j, , .. -- --.- } .

............... 'r'" -- j'"

,

i ~,-'.....,.t- -....._.. --... '.:.'.40

30

100 r----..---.......---,......--,----:--.,..--~--_;--_r_-___.--j

90

80

70

60

o 50
8

20 ...... )' "-t-.
;

.... : ,, 1 " ·t· ,..~ ".. . ! ,., ':. .. , .. ~ .

10 .... ......... .. ,.... ......... 'r'"
6;..

0
'(

1 2 3 4

.... -i. ~ j. ••... ., l'
;... :... . Q
o 0 Y
567 8

MONTH

9

..: ",

10 11 12 I
I

30 .;... ... " ; ' , ·i·· ;. ' ( , " .. , ~ ~ , j., j. .. ,

, ,
: :

90 . ;" "." c·· "., """T' "". i"" "T T" , '''r T"

I
I
I
I
I
I
I

:::r= Non-Outlier Max
Non-Outlier Min

075%
25%

o Median

.j., ....... t· .. '" .

. ,;, ; ,

..1. .•, ,...i. _ ,t ",1 , ..

54

Netherlands Tract Monthly DOC

i .

.........,~ ,'''r .._.. ".. ';.. \... .
i ~:.. ':' ,"r f , .. ,~ 'r'" .., ~ " ,·.. to ·f·· , ~... .. ..

,

2 3

,
"" .~. , :-

! ......··T-· ....···f···· ....,"'1' ..._... :
~ rm ltD (IJJ\-!. cQJ <0>

OL-~_~....:.........-'----'-_--'----=--'----J'----'--_""O'--_.L.------'-_-J

6 7 8 9 10

MONTH

60 ,," "" ..... ,,,.

,
70 ,' '., " i· , \ ; ", j "'" .. ; ...• "".,,, ..

: ~

l :

.......... ,.! _. : ~ , ..
,

20 .l L , ; .

50

80 ··f .. · ~ + ··f·· } ~ , !, ~ !.

,
10 " , .

[gJ'

I

A-16



OIWood Tract DOC

y =10.063+O.111·x+eps
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y = 4.798+O.261*x+eps

._- "" ...,!"...., .. ·······r·,,,········· '''1

100 r---,------,--.....,..-----,----,--,....---,----,----~--..__-_,

90 , ·.04· ,- 'j'" :"'" ~ ",- "'r' ~ " -j-'- .

80 ·t· ; ~ "'!' " .. · ! -- - ~•• ~.•.••••••••• "r

70 " ~. " "" 'r'" !" "1 "" ; 'j'" • j'" ·..·0· ,

30 i' j i : ·t· ,... ;... . : "i .

1211109

i
".- -"'f'" .... ·········!··,·····.. ·..·····1 .... ············

l 1

. . .· .... .... ".. ~ ... ... . .... on,,!, .... "... _.. _. ."t .....",

· .-.- .-.. . 1'" , 'j' " - -..~ .

8

.·1···· ..... ,,," ..... i"'" .... "'" '~'i ..... "" ..... ···to ...... '", ..... t'

~ ~ ~ ~ ~ 0 ~ ? e 60"--_----'__--'-__--'-__--'-__--"--__-'-__-'--__-'--__""---__'--_----'

1 234 5 6 7

MONTH

j ~ j:
40 t- -t··· j j ......•....~.- ---to -: .

r 1

j
50 , -t''' j ! + " .

60 .

20 · ..· i /............................. .. , ; j'" j ! ..

10 . : g ;,· 6 6 ~ l J , ..... ;; 'r'" "g' ..~.~. ~ t"'\

g
o

I
I
I

100 ,--,,.------,----,----.,.----.,.-----,----,----,---.,..---.,..---.,..---,

Pescadero Tract Monthly DOC

60 , ~, ·· ..·f··..· 1· !, ,.. ?'", ~ ! ~ -,,, "'" .

40 , ..\ ~ I •• " ··1 ;, , ••••••.1 - ..1- ~ , :. .,,, .

......... r·· .....

......... r'"

.........;- .
,

. .
i

: :.. .
i j

.. "r' ( "'1' i

1 ;
l i:50 .;.. , , , ·f · j , , ; ..

70 t.. · ; "'T "1" .. ( "r (

: ,
i i80 "j'" j' ''''1' "1" ~ ··'1' 'J" - ·····r "'f .

90 ..

30 .
1 ;

()
oo

I
I
I

I
I

O'--'----'---..l..---'---..........--'---..........- ..........--"--~--'---I

20 j

10~-:-~r~i~T ~:r~i~riis i@I
I 2 3 4 567

MONTH

8 9 10 11 12

I Non-Outlier Max
Non-Outlier Min

075%
25%

C Median

I
I
I
I A-19



I

Pierson Tract DOC
y = 18.247-1.489"x+t!tps

,

·····t,···-'---i·---··,·..-·--··"-t·-'-·--~------1- I
I
I--- --'"\- -- .

1-'-- -,
'I N'",

,- --,---'"1'

,!...... , ..- -. -- -··-f .... -- """1

"!--'-- t.. , .., -.. ··,·t -'''-'1
I ,

..." +•.---- --;...- - ..- - " ·····-1,-·_··--·-:
! i--...... r'-' - M ..... - --.... .;- .. -- .-1

-- ._- .,...

--- I" - 'M - .. ,,
,.,

..... ----- ...... t ....··_·· r',

, ,:
"" I·..·· --.•,-- -1 ~ .._...... ·l" ",,-- .". 'f

ill

-- --r- ·..··..1·-
I I
r--'---r ..... "'1 "'--""'!""

I ; 1
"""i ,..-.. _-t- ·..·---1

I I
"'r -_...".! ···---1....·--··'1 .... -'! ...

f 1 I i
..~ ..------~. """"'·I"_·M_~_ .. -----t

___ j _._.. _+.....N

,

..... !

100

00

80

70

60 --

~
50

'"
30

J j
··~-·--t--- ..-"'i""'·····-,·,-I·----~ ..--·-t"·····,· ....... ----~-

I 1 I

--?--

,
20 -- .--- _.•. t·

9 10

i
'1'"

11 "

I
I

Pierson Tract Monthly DOC I

I
I
I
I
I
I

::r::: Non.()utlier Max
Non-Qutlier Min

CJ 75%

""o Median

-.. t"".

'1,

,
........ ,.

I

....._-..-- .,. .._-~.
i ! -

- -;- ...
,I!-T - _ ..---.-

I I j It· .-. o"-;------r ·..·--·1- ",,' ~. ' ..- --t-~ f'" !".. , !

i I
l"""""'t·-·-·~--_·~-·--t,·-'-"-t--·-··~-·-I--....,

I i I I
·f "" +--+ --!--,- ",f ..···,,-·+- ---..·1- --~ -.. - + ! ..
1 I I I I I I i I

50 ~-- __~·_,....·~···· ..·.. .J·- ..···i-·_~" .. ,.....J"" ..·.. i .--i_....N -1-. __ I..·
Iii I I! I I

_.l.. _L_ ..J __..__ J" _.I__._l _...L L.., l __ _L __
I I! I'
I .__J. ...__ J. I '. __...!- L... ",J
1 1 i ! I

.01 j Iii i
20

'0

n:·I._:: r"[~-~-~··:··" -or .... ---T· --'r --., ..
- ----1--- ....·r--··..·-r·o·-r 0 i "!'''''-'f'''--·-·o-

i ! 1 1 0 ! [] i
o"-:--'-:--,---:-~,-'---:-----:---'-:--,---::-~,-'---:-~~--.J

2 3 4 5 6 7 8 9 10

MONTH

00

70

60 -~+

30

40

80

I
I
I

A-20 I



Prospect Island DOC
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Staten Island DOC
y = 16.328+47.446·x-22.21·x/l2+3.678·x/l3·0.261·x/l4+0.007*x/l5+eps
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Low DOC Subarea Pattern
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APPENDIXB.

Delta Drainage Ee by IslandITract .
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Brannan Island EC
Scatterplot (DRWQ3.STA 34v"1903c)

y=717.445+193.892"x-21.397"x"2-11.511 "x"3+2.065"x"4-0.089"x"5+eps
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Drain into Clifton Court Forebay EC
Scatterplot (DRWQ3.STA 34v"1903c)

y = 1.639e4-1.756e4"x+9.48ge3"x"2-2.244e3"x"3+234.582"x"4·8.861"x"5+eps
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B·3

Empire Tract EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=-1 059.5+3108.983*x-927.632*X"2+90.a16"X"'3-1.48"X"'4-0.1OS"x"5+eps

Egbert EC
5catterplot (DRWQ3.STA 34v"1903c)

Y=-1957.74+4657.3*x~2121.97*X"2+415.819·x"3-37 .966*)("4+1.324"x"5+eps
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Grand Island EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=138.603+721.349*x-316.541*x"2+52.566*x"3-3.808*x"4+0.1 02*x"5+eps
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Jersey Island EC
ScaUerplot (DRWQ3.STA 34v·1903c)

y=222.192+4632.44·x-2194.68·x"2+389.131·x"3-29.911·x"4+0.843*x"5+eps
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King Island EC
ScaUerplot (DRWQ3.STA 34v*1903c)

y= 123.128+993.064*x-452.919*x"2+82.132*x"3·6.507·x"4+0.188*x"5+eps
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Lower Jones Tract EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=5745.363-7552.943*x+3S01.S6S*x"2-704.189*x"3+64.177*xIl4-2.173*x"5+eps

I
I
I

I
I

121110986 7

MONTH

S432

4000 r----,-~,-------,-----,---..,..--~~---r-~-.,...-------..,----:----,

3800')uuu", -i 'u" ..,!.... u~ , "..j uj............ L. u .
i 1! :;3600 u'''1' '" ,.................., ,... '! u"...... i ,

3400 r.. ·· ..· ··-;- u ; u ; ; ! ,..... ..,j u , !,..... u..·t· ..
3200 ',.. ...- ~ _-_ ""! ..........•••, ~ _.. _- - ;, ··· ,,"t'·········.. ·······_--j- ············t..·····
3000 " ,..... . ·r··· , i ,,, _j.. . : "" '''! ".j---- " "'''j'''''-'- "t·__·
2800 .. ,. . ... '~.' ; u + u ··· ..u' u..... .., u o_ , u '... ...u.. u.. ' , ..
2600 ," '........ ., , ,. ..:, ,"., ;............ ..~....... .. : " , f. .. i ,:, .

~~gg ,,::.::::.:::+:::':.::::::., ~ ,,::::::::i::::::::::,.:::::::::t:::::::::::::::::.:.:.:,~.i,:.·.··.:.·,:,:,: ..:·.·"'" :,:,:,:.:.',':.'.':.:.:,' :::.::.::::::::::1::::::'::::,:,:.:.: '.::.:.:,I

i

,.:.:,·,'.':,:.·.'·.'.:.':..::,:,:.·.:.:.·.'.::,:,~,:.i.,:.:,:, ..: :.::::::::r:::::::
() 2000 ··.... j·· .. , ,,'..+-...... ·..· .. i · ·..i...............,·..·..·..;.. · ..·..· ., l.. ..
W 1800 l, _ _ + ~ ._ ~ _ ! _._.._.~,., _--_ .., ~,._ _.._"." ..,..i.. . !"."" •......... ", ••!., , ,', ~ .

1600 ···1··· ···· ..·: ,. ....".J :. , ", ; ; ; · , i , · .. i ; ",

~~gg ...... ·-::::: t.:: :::::·::::.T.: :::.:.:::J :·:,::.::::.:.:t.::::::·:::·:·:..::.f:..::::·:::::::J·:·:::::.:::..::::::l:::::::::::::·:·:j:::..::::.:.::: :}::::::·:::::..::::r.'.:.::::::.:::"
1000 ~ : i i ; . ! ! . .

~gg .. "" ...:":.:::·:·r:···'·· ..:::·::]·.··:·:·:::.:: :::9::·:::::::::::::::::1···· ::::::::::: ·..·,·······..······t··,.. ·· .. ·· ..···..··¢· ..····:::::::::::::i·... _.:::::: :::·"'::::::::::...... :·.:~: ::,:::..::::::."
200 ' ) ·..· j..· ·..···.. f ..·...... " , ····f ..

o '---"'--'-...:.....--'---~'-- '-----'-'__-'-__--'-__...L-~_.i.-__'---_.........J

1

Mandeville Island EC

Scatterpfot (DRWQ3.STA 34v·1903c)

y=1876.074·1732.41*x+77S.617*x1l2~ 155.61*x"3+14.323*xIl4-0.492*x"5+eps
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McCormlck·Wililamson EC
Scatterplot (DRWQ3.STA 34v'1903c)

y=-1 047.44+2317.n"x-1129.096*x"2+232.24·x"3--21.6sox"4+O.754'x"5+eps
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Mossdale Tract EC
Scatlerplol (DRWQ3.STA 34v"1903c)

y=-a35.138+2597. 96*x-1193.68S"x"2+246.844·x"3·23.5S"x"4+0.839°r'5+eps
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Moss Tract EC

Scatterplot (DRWQ3.STA 34v·1903c)

y::855.817-332.601·x+304.42·xIl2-93.11 ~xIl3+11.184·xIl4-0.461·xIl5+eps
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Scatterplot (DRWQ3.STA 34v·1903c)

y::·2456.93+5006.53·x-2137.886*xA2+380.069·xIl3·30.6S·xIl4+0. 929*xIl5+eps
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I
OrwoodTract EC

Scatlerplol (DRWQ3.STA 34v"1903c)

y=5989.09~7340. 114·x+3212.734*x"2-596.600"X"3+49.492"X"4-1.509"X"'5+eps

Palm Tract EC
Scatterplot (ORWQ3.STA 34v·l903c)

y=4738.9-5648.13"x+2711.19·X"2-566.157*x"'3+53.391¥4-1.862*X"'5+eps
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Pescadero Tract EC

Scallerplot (DRWQ3.STA 34v·1903c)

y=1132.416+1757.17·x-813.622·x"2+151.413·xI\3-12.981·x"4+0.431*xI\5+eps
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Scallerplot (DRWQ3.STA 34v·1903c)
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Prospect Island EC
Scatterplot (DRWQ3.STA 34v*1903c)

y=953.041 +941.919*x-627.153*xIl2+132.822*xIl3-12.256*xIl4+O.429*xIl5+eps
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Rindge Tract EC

Scatterplot (DRWQ3.STA 34V*1903c)

y=-536.056+2236. 933*x-895.012*xIl2+146.316*xIl3-1 O.759*xIl4+0.296*xIl5+eps
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Shima Tract EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=361.466+421.393*x-165.16*xA2+25.472*xA 3-1.719*xA4+0.043*xA5+eps
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Staten Island EC

Scatlerplot (DRWQ3.STA 34v*1903c)

y=1316.376-1319.037*x+868.753*XA2-222.46*xA3+23.577*xA4-0.875*xA 5+eps
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Terminous Island EC
Scatterplot (DRWQ3.STA 34v"1903c)

y:: 1364.577-933.871*x+497.411·x"2-112.643"x"3+1O.909"x"4-o.373*x"5+eps
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Twitchell Island EC
$catterplot (DRWQ3.STA 34v"1903c)

y:::760A67+981.74*x-381. 536*x"2+5O. 05S·x"3-2.673"x"4+O.0S"x"5+eps
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Tyler Island EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=-648. 027+1902.826*x-795.881 *xJ\2+135.248*xJ\3-1 0.272"xJ\4+O.291 *xJ\5+eps
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Upper Egbert Tract EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=2626.817-3674.654*x+2035.925*xJ\2-459.728*xJ\3+45.091 *xJ\4-1. 6*xJ\5+eps I
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Uwer Jones Tract EC
Scatterplol (DRWQ3.STA 34v·1903c)

y=1 032.345-242.323·x+139.265·X"2-33.788·X"3+3. 312·X"'4.(). 111·xA 5+eps
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Venice Island EC
Scalterplol (DRWQ3.STA 34v·1903c)

y=677+180.404·x-87.539"xI\2+11.224·xl\3--0,419·x"4-0.003·xIl5+eps
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Webb Tract EC

Scatterplot (DRWQ3.STA 34v*1903c)

y=-3193.976-r7889.83·x-3873.464*x"2+800.24*x"3-74.n*x"4+2.596"x"5+eps
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Woodard Island EC
Scatterplot (DRWQ3.STA 34v*1903c)

y=1921.9-1505.563*x+618.958*x"2-119.383"x"3+1 O. 789"x"4-0.368"x"5+eps I
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Appendix C.

Monthly Average Mineral Quality by Delta Island/Tract

Col



Figure 11. Average Monthly EC Values in Delta Drainage
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Drainage EC avgs.

ecvalues.xls
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Month
J
F
M
A
M
J
J
A
S
o
N
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North
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460
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West Southeast
1843 1045
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ecvalues.xls

CASENAME EC_MEAN EC_N
G_l:1 GRAND 622 4
G_l:1 TYLER 611 2
G_1:1 BOULD 588 20
G_l:l BRANN 881 25 IG_1:1 EGBER 9504 4
G_1:1 MCCOR 351 2
G_1:1 NETHE 782 4

IG_1:1 PROSP 1390 1
G_1:1 STATE 668 6
G_1:1 TERMP 825 4

IG_1:1 TWITC 1414 11
G_1:1 UPEGB 568 5
Jan avg. 803
G_2:2 GRAND 589 5 IG_2:2 TYLER 647 1
G_2:2 BOULD 810 4
G_2:2 BRANN 970 4 IG_2:2 EGBER 0
G_2:2 MCCOR 0
G]2 NETHE 0

IG_2:2 PROSP 0
G]2 STATE 0
G_2:2 TERMP 0

IG_2:2 TWITC 1500 5
G_2:2 UPEGB 0
Feb avg. 903
G_3:3 GRAND 692 5 IG_3:3 TYLER 881 4
G_3:3 BOULD 846 4
G_3:3 BRANN 890 4 IG_3:3 EGBER 1«0 4
G_3:3 MCCOR 456 4
G_3:3 NETHE 1328 4

IG_3:3 PROSP 826 3
G_3:3 STATE 0
G_3:3 TERMP 818 3

IG_3:3 TWITC 1474 10
G_3:3 UPEGB 938 2
Mar avg. 945
G_4:4 GRAND «3 5 IG_4:4 TYLER 527 2
G_4:4 BOULD 485 14
G_4:4 BRANN 862 24 IG_4:4 EGBER 622 -4
G_4:4 MCCOR 219 4
G_4:4 NETHE 7go 4

IG_4:4 PROSP 539 1
G_4:4 STATE 842 6
G_4:4 TERMP 738 4

IG_4:4 TWITe 1085 9

Paga3 North I



ecvalues.xls

G_4:4 UPEGB 831 8
Apr avg, 882
G_5:5 GRAND 2g5 5
G_5:5 TYLER 285 2
G_5:5 BOULe 2<Ul 2

I G_5:5 BRANN 854 4
G_5:5 EGBER 1022 2
G_5:5 MCCOR 227 2

I G_5:5 NETHE 3M 2
G_5:5 PROSP 222 1

. G_5:5 STATE 0

I G_5:5 TERMP 815 2
G_5:5 TWITC Q42 5
G_5:5 UPEGB 121g 3

I
Mayavg. 50g
G_8:6 GRANO 311 5
G_6:8 TYLER 161 3
G_8:8 BOULO 330 18

I G_6:6 BRANN 648 20
G_6:8 EGBER 318 2
G_6:8 MCCOR 178 2

I G_6:6 NETHE 218 2
G_6:6 PROSP 0
G_6:6 STATE 314 6

I
G_6:6 TERMP 538 2
G_6:6 TWlTC 660 6
G_6:6 UPEGB 409 3

I
Jun avg. 378
G7'7 GRANO 270 4-'G_7:7 TYLER 578 2
G]7 BOULe 251 20

I G]7 BRANN 478 24
G_7:7 EGBER 3g1 2
G_7:7 MCCOR 167 2

I G_7:7 NETHE 214 2
G_7:7 PROSP 163 1
G_7:7 STATE 242 8

I
G3:7 TERMP 464 2
G_7:7 TWITC 50<1 7
G_7:7 UPEGB 317 3

I
Julavg. 340
G_8:8 GRANO 276 4
G_8:8 TYLER 26g 2
G_8:8 BOULe 27g 18

I G_8:8 BRANN 5gQ 16
G_8:8 EGBER 305 1
G_8:8 MCCOR 180 2

I G_8:8 NETHE 266 2
G_8:8 PROSP 200 1
G_8:8 STATE 348 6

I
G_8:8 TERMP 530 2

I Pag.4 North



ecvalues.xls

G_8:8 TWlTC 48g 7
G_8:8 UPEGB 432 3
Aug ava. 347
G_9:g GRAND 391 5
G_g:9 TYlER 362 2 IG_g:g BOULD 0
G_9:g BRANN 0
G_g:g EGBER 0

IG_g:9 MCCOR 0
G_g:g NETHE 0
G_g:g PROSP 0

IG_g:g STATE 0
G_g:g TERMP 0
G_g:9 TWITC 827 5
G_9:9 UPEGB 0 ISep avg. 480
G_10:10 GRAND 405 4
G_l0:l0 TYLER 289 1 IG_10:10 BOULD 437 10
G_10:10 BRANN 717 18
G_l0:10 EGBER 944 2

IG_l0:10 MCCOR 348 2
G_l0:10 NETHE 287 2
G_l0:10 PROSP 821· 1

IG_10:10 STATE 781 8
G_l0:10 TERMP 941 2
G_l0:10 TWlTC 717 12
G_10:10 UPEGB 808 3 I. Oct avg. 808
G_l1:11 GRAND 380 5
G_ll:11 TYLER 590 2 IG_11:11 BOULD 48g 2
G_11:11 BRANN 0
G_l1 :11 EGBER 0

IG_l1:11 MCCOR 0
G_ll :11 NETHE 0
G_ll:ll PROSP 0

IG_ll:11 STATE 0
G_ll:11 TERMP 0
G_11:11 TWITC 852 8
G_l1:11 UPEGB 0 INov avo. 573
G_12:12 GRAND 484 5
G_12:12 TYlER 708 2 IG_12:12 BOULD 537 8
G_12:12 BRANN 875 3
G_12:12 EGBER 0

IG_12:12 MCCOR 0
G_12:12 NETHE 0
G_12:12 PROSP 0
G_12:12 STATE 0 I

Paga 5 North I



ecvalues,xJs

G_12:12 TERMP 596 2

I
G_12:12 TWITe 1025 7
G_12:12 UPEGB 0
Dec·VII. 671

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Page 6 North



ecvalues.xJs

CASENAME EC_MEAN EC_N
G_':1 HOLlA 1601 15
G_':' JERSE 3020 2
G_l:l PAlMT 1281 3
G_l:l WEBBO 1.58 4

IJan avg. le.3
G_2:2 HOLLA le.3 3
G_2:2 JERSE 1580 2

IG_2:2 PALMT 0
G_2:2 WEBBO 2240 1

. Feb avg. 1821
G_3:3 HOLLA 3 IG_3:3 JERSE 2817 3
G_3:3 PALMT 1
G_3:3 WEBBO 0 IMaravg. 2817
G_.:. HOlLA 1«2 15
G_.:. JERSE 1582 2

IG_.:. PALMT 1052 3
G_.:. WEBBO 1100 8
Apr aVll· 1289

IG_5:5 HOlLA 0
G_5:5 JERSE 824 2
G_5:5 PAlMT 0
G_5:5 WEBBO 0 IMayavg. 82.
G_8:8 HOLLA 891 12
G_8:8 JERSE 128 5 IG_8:8 PALMT 878 2
G_8:8 WEBBO . 898 1
Jun avg. e.8

IG]7 HOLLA 9M 15
G_7:7 JERSE 1~1 •
G]7 PAlMT 748 3

IG_7:7 WEBBO 988 4
Jul avg. 923
G_8:8 HOLLA 985 12
G_8:8 JERsE 1m • • IG_8:8 PALMT 859 3
G_8:8 WEBBO 899 2
Aug avg. 938 IG_9:9 HOLLA 0
G_9:9 JERSE 122. 3
G_9:9 PAlMT 0

IG_9:9 WEBBO O.
Sapavg. 1224
G_l0:10 HOLLA 1037 12
G_l0:l0 JERSE 1180 3 IG_l0:10 PALMT 887 2
G_l0:10 WEBBO 998 5
Octavg. 1025 I

Page 7 West I



ecvalues.xls

G_11 :11 HOlLA 0
G_11:11 JERSE 166.. 3
G_11:11 PALMT 0
G_11:11 WEBSO 0
Nov 8vg. 1ee..
G_12:12 HOlLA 0
G_12:12 JERSE 1638 3
G_12:12 PALMT 0

I G_12:12 WEBBO 0
Dec 8vg. 1638

. All Groups 1184 163

I
I
I
I
I
I
I
I
I
I
I
I Page 8 West



ecvalueS,xls

CASENAME EC_MEANEC_N
G_1:1 EMPIR 1241 11
G_1:1 BACON 955 9
G_1:1 KINGI 746 17
G_1:1 WONE 1052 5 IG_1:1 MANOE n8 2
G_1:1 MOSSO 793 9
G_1:1 MOSST 745 4

IG_1:1 ORWOO 1313 2
G_1:1 PESCA 2218 18

. G_1:1 PIERS 651 2
G_1:1 RINOG 933 11 IG_1:1 RIOBL 1176 4
G_1:1 SHIMA 651 2
G_1:1 UPJON 893 10 IG_1:1 VENIC 781 3
G_1:1 WEBBO 1920 1
G_1:1 WOOOW 926 3

IJan avg, 1045
G_2:2 EMPIR 2028 6
G_2:2 BACON 967 2

IG_2:2 KINGI 806 6
G_2:2 WONE 0
G_2:2 MANOE 0
G_2:2 MOSSO 0 IG_2:2 MOSST 0
G_2:2 ORWOO 0
G_2:2 PESCA 2210 1 IG_2:2 PIERS 0
G_2:2 RINOG 1433 4
G_2:2 RIOBl 1035 2

IG_2:2 SHIMA 673 1
G_2:2 UPJON 1019 2
G_2:2 VENIC 0

IG_2:2 WEBBO 2530 1
G_2:2 WOOOW 0
Feb avg. 1523
G_3:3 EMPIR 2126 7 IG_3:3 BACON 0
G_3:3 KINGI 758 6
G_3:3 WONE 0 IG_3:3 MANoE 0
G_3:3 MOSSO 1178 13
G_3:3 MOSST 878 5

IG_3:3 ORWOO 0
G_3:3 PESCA 0
G_3:3 PIERS 591 2

IG_3:3 RINOG 1263 4
G_3:3 RIOBl 1043 4
G_3:3 SHIMA 703 2
G_3:3 UPJON 769 3 I

Page 9 Southeast I



ecvalues.x1s

G_3:3 VENIC 0
G_3:3 WEB80 0

I G_3:3 WOOOW 0
Mar avg. 1034
G_U EMPIR 1857 11

I G_4:4 BACON 826 8
G_4:4 KINGI 857 18
G_4:4 LJONE 685 5

I
G_4:4 MANOE 560 3
G_4:4 MOSSO 1068 8
G_U MOSST Il29 2

I
G_U ORWOO 868 3
G_4:4 PESCA 1888 18
G_4:4 PIERS 588 2
G_U RINOG 867 11

I G_4:4 RIOBL 868 4
G_4:4 SHIMA 852 2
G_4:4 UPJON 852 8

I G_U VENIC 606 3
G_4:4 WEBBO 1230 2
G_4:4 WOOOW 547 3

I
Apravg, 828
G_5:5 EMPIR 1168 7
G_5:5 BACON 0
G_5:5 KINGI 620 3

I G_5:5 LJONE 0
G_5:5 MANOE 0
G_5:5 MOSSO 1032 5

I G_5:5 MOSST 715 2
G_5:5 ORWOO 0
G_5:5 PESCA 1310 2

I G_5:5 PIERS 463 1
G_5:5 RINDG 818 2
G_5:5 RIOBL 512 2

I
G_5:5 SHIMA 686 1
G_5:5 UPJON 1052 2
G_5:5 VENIC 0

I
G_5:5 WEBBO 0
G_5:5 WOOOW 0
MayaV;. 838
G_6:6 EMPIR 1021 10

I G_6:6 BACON 470 8
G_6:6 KINGI 468 11
G_6:6 WONE 655 5'

I G_6:6 MANOE 531 3
G_6:6 MOSSO 1225 3
G_6:6 MOSST 0

I
G_6:6 ORWOO 1126 3
G_6:6 PESCA 1626 15
G_6:6 PIERS 481 1

I
G_6:6 RINDG 678 5

I Page 10 Southeast



ecvalues.xJs

G_8:8 RIOBL 701 2
G_8:8 SHIMA J4.4 1
G_8:8 UPJON 88a a
G_8:8 VENIC 484 2
G_8:8 WEBBO ~5 1 IG_8:8 WOOOW 503 3
Jun aVO. 745
G_7:7 EMPIR 848 10 IG_7:7 BACON 530 10
G_7:7 KINGI 595 15
G_7:7 WONE 480 10

IG_7:7 MANCE 505 4
G_7:7 MOSSO 1027 5
G_7:7 MOSST 0
G_7:7 ORWoo 829 4 IG_7:7 PESCA 1804 20
G_7:7 PIERS 288 1
G_7:7 RINOG 845 8 IG_7:7 RIOBL 782 2
G_7:7 SHIMA 577 1
G_7:7 UPJON 849 10 IG_7:7 VENIC 438 4
G]7 WEBBO 853 2
G_7:7 WOOOW 478 2

IJullvg. 680
G_8:8 EMPIR 553 8 •
G_8:8 BACON 553 8
G_8:8 KlNGI 882 12 IG_8:8 WONE 538 5
G_8:8 MANOE 537 3
G_8:8 MOSSO 981 10 IG_8:8 MOSST 720 2
G_8:8 ORWOO 838 2
G_8:8 PESCA 1583 14 IG_8:8 PIERS 248 1
G_8:8 RINOG 550 8
G_8:8 RIOBL 870 2

IG_8:8 SHIMA 831 1
G ·8·8 UPJON 631 9- .
G_8:8 VENIC 439 3
G_8:8 WEBBO 801 2 IG_8:8 WOOOW 490 2
Aug avg. 673
G_9:a EMPIR 2083 5 IG_a:9 BACON 0
G_a:a KlNGI 0
G_9:9 WONE 0 IG_9:9 MANOE 0
G_9:9 MOSSO 0
G_9:a MOSST 0

IG_9:9 ORWOO 0

Paoel1 Southeast I



ecvalues.xls

G_a:a PESCA 0
G_a:a PIERS 0
G_a:a RINOG 0
G_a:a RIOBl 0
G_a:a SHIMA 0

I G_a:a UPJON 0
G_a:a VENIC 0
G_a:a WEBBO 0

I
G_a:a WOOOW 0
S8p avg.
G_l0:l0 EMPIR 1810 a

I
G_l0:l0 BACON 848 8
G_l0:10 KINGI 817 13
G_l0:l0 WoNE 843 8
G_l0:l0 MANOE 580 3

I G_l0:l0 MOSSO 1027 5
G_l0:10 MOSST 833 2
G_l0:l0 ORWOO 1155 2

I G_l0:10 PESCA 2070 17
G_l0:l0 PIERS 337 1
G_l0:10 RINOG 705 7

I
G_l0:10 RIOBl 1285 2
G_l0:l0 SHIMA ssa 1
G_l0:10 UPJON 770 5

I
G_l0:10 VENIC 428 3
G_l0:l0 WEBBO 747 1
G_l0:10 WOODW 439 2
OCt avg. 848

I G_l1:11 EMPIR 1190 5
G_ll:l1 BACON 0
G_ll:ll KINGI 0

I G_l1:11 UONE 0
G_l1:11 MANOE 0
G_ll:11 MOSSO 0

I
G_ll:11 MOSST 0
G_ll:11 ORWOO 0
G_ll:11 PESCA 0

I
G_l1:11 PIERS 0
G_l1:11 RINDG 0
G_l1:11 RIOBL 0
G_l1:11 SHIMA 0

I G_l1:11 UPJON 718 1
G_l1:11 VENIC 0
G_ll:11 WEBBO 0

I G_l1:11 WOODW 0
Nov avo. 954
G_12:12 EMPIR 858 8

I
G_12:12 BACON 0
G_12:12 KINGI 823 3
G_12:12 WONE 0

I
G_12:12 MANOE 0

I Pag.12 Southeast



G_12:12 MOSSO 0
G_12:12 MOSST 0
G_12:12 ORWOO 0
G_12:12 PESCA 0
G_12:12 PIERS 0
G_12:12 RINOG 866 2
G_12:12 RIOBl 1150 2
G_12:12 SHIMA 585 1
G_12:12 UPJON 807 3
G_12:12 VENIC 0
G_12:12 WEBSO 0
G_12:12 WOOOW 0
Dec avg. 815
All Groups 1002 716

ecvalues.xls

Page 13 Southeast

I

I

I
I

I
I
I
I
I
I
I



Figure 12. Average Monthly Bromide Concentrations in Delta Drainage
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Month
J
F
M
A
M
J
J
A
S
o
N
o
annual

North
0.35
0.36
0.66
0.-46
0.33
0.25
0.17
0.2
0.5

0.41
0.55
0.71
0.41

West Southeast
0.80 0.-46
0.91 0.47
1.29 1.06
0.6 0.52
0.4 0.37

0.45 0.39
0.6 0.36

0.66 0.39
0.86 0.3
0.63 0.57
1.27 0.35

1 0.32
0.79 0046

bromldes.xls

Paoe2 Bromides

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



bromldes.xls

CASENAME BR_MEANBR_N
G_l:1 EMPIR 0.6& 5
G_l:l BACON 0.33 10
G_l:1 KINGI 0.37 &
G_l:l WONE 0.28 5

I G_l:1 MANOE 0.32 2
G_l:l ORWOO 0.37 2
G_l:1 PESCA 1.10 11

I G_l:1 RINOG 0.52 5
G_l:l UPJON 0.35 •
G_l:1 VENIC 0.22 5

I
G_l:1 WEBBO 0.8< 1
G_l:l WOOOW 0.2& 3
Jan avg. 0.'8
G_2:2 EMPIR 0

I G_2:2 BACON 0.24 •G_2:2 KINGI 0
G_2:2 WONE 0

I G_2:2 MANOE 0
G_2:2 ORWOO 0
G_2:2 PESCA 0.95 3

I
G_2:2 RINOG 0
G_2:2 UPJON 0
G_2:2 VENIC 0.20 1

I
G_2:2 WEBBO 0.48 1
G_2:2 WOOOW 0
Febavg. 0.47
G_3:3 EMPIR 2.70 .1

I G_3:3 BACON 0.17 3
G_3:3 KINGI 0
G_3:3 UONE 0

I G_3:3 MANOE 0
G_3:3 ORWOO 0
G_3:3 PESCA 1.02 2

I
G_3:3 RINOG 0
G_3:3 UPJON 0
G_3:3 VENIC 0.35 2

I
G_3:3 WEBBO 0
G_3:3 WOQOW 0
Mar avg. 1.06
G_':4 EMPIR 1.53 5

I G_':' BACON 0.28 10
G_':4 KINGI 0.'2. 12
G_':4 WONE 0.27 5

I G_':' MANOE 0.30 3
G_':4 ORWOO 0.24 3
G_4:4 PESCA 1.07 &

I
G_4:4 RINOG 0.71 5
G_4:' UPJON 0.32 3
G_':' VENIC 0.26 4

I
G_4:' WEBBO 0.5& 2

I Page 3 Southeast



bromldes.xIs

G_4:4 WOOCW 0.24 3
Apr I.g. 0.52
G_5:5 EMPIR 0.42 1
G_5:5 BACON 0.22 3
G_5:5 KINGI 0

IG_5:5 WONE 0
G_5:5 MANCE 0
G_5:5 ORWoo 0
G_5:5 PESCA 0.47 3 IG_5:5 RINDG 0
G_5:5 UPJON 0
G_5:5 VENIC 0.35 2 IG_5:5 WEBBO 0
G_5:5 WOOCW 0
Mayavg. 0.37 IG_6:6 EMPIR 0.7e 4
G_6:6 BACON 0.20 10
G_6:6 KlNGI 0.22 6

IG_6:6 WONE 0.25 5
G_6:6 MANCE 0.30 3
G_6:6 ORWOO 0.43 3
G_6:6 PESCA 0.86 11 IG_6:6 RINCG 0.32 3
G_6:6 UPJON 0.26 3
G_6:6 VENIC 0.21 5 IG_6:6 WEBBO 0.55 1
G_6:6 WOOCW 0.26 3
Jun avg. 0.3e

IGJ7 EMPIR 0.37 5
G_7:7 BACON 0.26 13
G_7:7 KINGI 0.33 12

IGJ7 WONE 0.24 6
GJ7 MANCE 0.27 4
GJ7 ORWOO 0.43 4
G_7:7 PESCA 0.60 1e IGJ7 RINDG 0.33 4
G_7:7 UPJON 0.34 5
G_7:7 VENIC 0.13 5 IG_7:7 WEBBO 0.5e 2
G_7:7 WOOCW 0.26 2
Jul Ivg. 0.36

IG_6:6 EMPIR 0.45 4
G_6:6 BACON 0.31 11
G_6:6 KINGI 0.40 e

IG_6:6 WaNE 0.24 5
G_6:6 MANCE 0.33 3
G_6:6 ORWOO 0.26 2
G_6:6 PESCA 0.6e 14 IG_6:6 RINDG 0.36 4
G_6:6 UPJON 0.33 4
G_6:6 VENIC 0.16 5 I

Pig" Southeast I



bromides.xls

G_8:8 WEBEW 0.85 2

I
G_8:8 WOODW 0.25 2
Aug avg. 0.38
G_8:8 EMPIR 0
G_8:8 BACON 0.18 3

I G_8:8 KINGI 0
G_8:8 UONE 0
G_8:8 MANDE 0

I G_8:8 ORWOO 0
G_8:8 PESCA 0.66 3
G_8:8 RINDG 0

I
G_9:9 UPJON 0
G_9:8 VENIC 0.08 2
G_8:8 WEBBO 0

I
G_8:9 WOOOW 0
Sep avg. 0.30
G_l0:l0 EMPIR 1.87 •
G_l0:10 BACON 0.39 11

I G_l0:l0 KINGI 0.33 10
G_l0:l0 UONE 0.26 6
G_l0:l0 MAND 0.29 3

I G_l0:l0 ORWO 0.35 2
G_l0:l0 PESCA 1.09 16
G_l0:l0 RINDG 0.64 5

I
G_l0:l0 UPJON 0.37 •G_l0:l0 VENIC 0.13 5
G_l0:l0 WEBB o.n 1
G_l0:l0 WOOD 0.22 2

I Odavg. 0.57
G_l1:11 EMPIR 0
G_ll:11 BACON 0.25 3

I G_l1:11 KINGI 0
G_ll:11 UONE 0
G_l1:11 MANDE 0

I
G_ll:ll ORWOO 0
G_l1:11 PESCA 0.71 3
G_ll:11 RINDG 0

I
G_l1:11 UPJON 0
G_l1 :11 VENIC 0.10 2
G_l1:11 WEBBO 0
G_ll:ll WOOOW 0

I Novavg. 0.35
G_12:12 EMPIR 0
G_12:12 BACON 0.25 4

I G_12:12 KINGI 0
G_12:12 UONE 0
G_12:12 MANOE 0

I
G_12:12 ORWOO 0
G_12:12 PESCA 0.58 2
G_12:12 RINDG 0

I
G_12:12 UPJON 0

I PageS Soulhe.st





bromtdes.xls

CASENAME BR_MEAN BR_N
G_l:1 BOULO 0.29 9

I G_1:1 BRANN 0.29 13
G_l:1 STATE 0.37 9
G_l:l TWlTC 0.« 9

I Jan avg. 0.35
G_2:2 BOULO 0.18 1
G_2:2 BRANN 0

I
G_2:2 STATE 0.40 3
G_2:2 TWlTC 0.50 8
Feb avg. 0.36
G_3:3 BOULD 0

I G_3:3 BRANN 0
G_3:3 STATE 0.78 3
G_3:3 TWITC 0.58 11

I Mar Ivg. 0.88
G_4:4 BOULO 0.28 9
G_4:4 BRANN 0.37 13

I
G_4:4 STATE 0.65 9
G_4:4 TWITC 0.52 9
Apr 8v9. 0.46

I
G_5:5 BOULO 0
G_5:5 BRANN 0
G_5:5 STATE 0.15 2
G_5:5 TWITC 0.51 5

I Mayavg. 0.33
G_6:6 BOULO 0.14 7
G_6:6 BRANN 0.32 12

I G_6:6 STATE 0.16 9
G_6:6 TWITC 0.36 6
Jun avg. 0.25

I
G_7:7 BOULO 0.10 10
G_7:7 BRANN 0.21 20
GJ:7 STATE 0.09 11

I
G_7:7 TWITC 0.29 7
July 8VQ. 0.17
G_6:8 BOULO 0.10 6
G_6:6 BRANN 0.32 12

I G_6:8 STATE 0.13 9
G_8:8 TWlTC 0.24 6
Aug 8VQ. 0.20

I G_9:9 BOULD 0
G_9:9 BRANN 0
G_9:9 STATE 0.58 3

I
G_9:9 TWlTC 0.43 8
Seplvg. 0.50
G_l0:10 BOULO 0.22 8
G_10:10 BRANN 0.44 15

I G_l0:10 STATE 0.« 7
G_l0:10 TWlTC 0.54 13
oa 8VQ. 0.41

I
I

Pago7 North



bromldes.xls

G_l1:11 BOUle 0
G_11:11 BRANN 0
G_l1:11 STATE 0.54 3
G_11:11 'TWITC 0.58 g
Novevg. 0.55

IG_12;12 BOULO 0
G_12;12 BRANN 0
G_12:12 STATE 0.82 3

IG_12:12 TWlTC 0.80 8
Dec evg. 0.71
All Groups 0.38 305

I
I
I
I
I
I
I
I
I
I
I
I
I

Page 8 North I



bromldes.xls

CASENAME BR_MEANBR_N
G_l:l HOUA 0.75 12
G_l:l JERSE 1.28 2
G_l:l PAlMT 0.48 3
G_l:l WEBBO 0.72 4

I Jan avg. 0.80
G_2:2 HOUA 0.5i 1
G_2:2 JERSE 1.24 2

I
G_2:2 PALMT 0
G_2:2 WEBBO 0
Feb avo. O.il

I
G_3:3 HOUA 0
G_3:3 JERSE 1.211 3
G_3:3 PALMT 0
G_3:3 WEBBO 0

I Mar avg. 1.211
G_4:4 HOUA 0.67 12
G_4:4 JERSE 0.77 2

I G_4:4 PALMT 0.38 3
G_4:4 WEBBO 0.59 5
Apr avg. 0.60

I
G_5:5 HOLLA 0
G_5:5 JERSE 0.40 2
G_5:5 PALMT 0

I
G_5:5 WEBBO 0
Mayavg. 0.40
G_6:6 HOUA 0.64 9
G_6:6 JERSE 0.53 4

I G_6:6 PALMT 0.2i 2
G_6:6 WEBBO 0
Jun avg. 0.45

I G_7:7 HOUA 0.5i 15
G_7:7 JERSE 0.85 3
G_7:7 PALMT 0.42 3

I
G_7:7 WEBBO 0.64 4
Jul avg. 0.60
G_8:8 HOUA 0.65 12
G_8:8 JERSE 0.87 4

I G_8:6 PALMT 0.47 3
G_8:8 WEBBO 0.66 2
Aug avg. 0.66

I G_i:i HOUA 0
G_i:i JERSE 0.86 3
G_i:i PAlMT 0

I G_i:i WEBBO 0
Sop a.g. 0.88
G_l0:l0 HOUA 0.73 12

I
G_l0:l0 JERSE 0.84 3
G_l0:10 PALMT 0.3i 2
G_l0:l0 WEBBO 0.58 5
Odlvg. 0.83

I
I

Psg.i West



bromkies.xJs

G_11:11 HOUA 0
G_11:11 JERSE 1.27 3
G_11:11 PALMT 0
G_11:11 wesao 0
Nov Ivg. 1.27

•G_12:12 HOLLA 0
G_12:12 JERSE 1.00 3
G_12:12 PALMT 0
G_12:12 WEBBO 0 •Dec. avo. 1.00

. All Groups O.llll 143

•
•
•
•
•
•
•
•

-- -- -- -.
••
•
•

Page 10 West •



sulfate.xls

- 504 ... n

I
0_':1 HOLlA 206

"0_':1 JERSE 388 2
G_1:1 PAlMT 263 3
G_1:1 WEB80 235 •

I ~n 773

G_2:2 HOLLA 2.. 3
G_:t2 JERSE 378 1

I w 0
G_:t2 WEBBO ... 1.... ...

I
0_3:3 HOLlA 0
0_3:3 JERSE 34ll 3
0_3:3 PALMT 0
0_3:3 WEBBO 0

I .- 34ll

G_'1:4 HOLLA 185 "0_4:4 JERSE In 2

I G_4:4 PAlMT 183 3
0_4:4 WEBBO 188 •... 188

I
G_5:5 HOLlA 0

0_5:5 JERSE n 2
G_5:5 PAlMT 0

I
G_5:5 WE880 0
moy n
G3J:e HOUA 83 12
G_6:6 JERSE 104 •

I G_6:6 PAlMT 130 2
0_6:6 WE8BO 83 1
ju> 95

I 0J:7 HOLLA 60 ,.
°3:7 JERSE 82 •
GJ:7 PAlMT 85 3

I
GJ:7 WE880 153 •.. ..
0_11:8 HOLlA 55 12

I
0_8:8 JERSE 88 •
0_11:8 PAlMT 104 3

0_8:8 WEBBO .. 2.... n

I G_g:g HOLLA 0

0_'):8 JERSE 73 3

G_" PAlMT 0

I O_ti WE880 0

lOP 73

0_'0:10 HOUA 50 12

I
0_'0:10 JERSE 82 3

0_'0:10 PAlMT 112 2
0_10:10 WEBBO 123 •

I "" ..

I Pogo 1 West



I
sulfate.xls

0_11:11 HOU.A 0
Gl_'1:11 JERSf 101 •0_11:11 PALMT 0
G_'U1 WEIBO 0... 101

I0_12:12 HOUA 0
0_12:12 JERse ,.. •0_'2:12 PAlMT 0

I
0_'2:12 WE880 0
doc ,............ 131 157

I
I
I
I
I
I
I
I
I
I
I
I
I

Paga2 Wast I



sulfate.xls

IOUtheut S04ayv n

G_':1 EMPIR 160 10

G_':' BACON 154 9

G_1:1 KlNGI 33 17

G_':' WONE 205 5

I G_':1 MANCE 107 2

G_':' MOSSO ~ 9
G_1:1 MOSST 89 4

G_':1 ORWOO 255 2
G_1:1 PESCA 269 18

G_1:1 PIERS 84 2

I
G_':1 RINOG 113 11

G_':1 RIOBl -44 4

G_':1 SHIMA 51 2
G_1:1 UPJON 120 10

I G_1:1 VENIC 173 3

G_':1 WEBBO 554 1

G_':1 WOOOW 157 3

jan 155

G_2:2 EMPIR 190 3

G_2:2 BACON 160 2

I
G_2:2 KlNGI 34 6
G_2:2 WONE 0
G_2:2 MANOE 0
G_2:2 MOSSO 0
G_2:2 MOSST 0

G_2:2 ORWOO 0
G_2:2 PESC" 382 1

G_2:2 PIERS 0
G_2:2 RINOG 176 4

G_2:2 RIOBl 33 2

G_2:2 SHIMA 040 1

G_2:2 UPJON 121 2

G_2:2 VENIC 0

I
G_2:2 WEBBO 900 1

G_2:2 WOOOW 0

feb 228

.G_3:3 EMPIR 169 6
G_3:3 BACON 0
G_3:3 K1NGI 30 3

G_3:3 WONE 0

I G_3:3 MANOE 0

G_3:3 MOSSO 7t .-
G_3:3 MOSST '85 2

I G_3:3 ORWOO 0
G_3:3 PESCA 0
G_3:3 PIERS 50 1

I
G_3:3 RINOG 81 2
G_3:3 RIOBl 22 2
G_3:3 SHIMA 53 1

G_3:3 UPJON 88 1

I
I

Page 3 Southeast



sulfate.xls

G_3:3 VENIC •
G_3:3 WE'" •
G_3:~ WOClCNi •.... 74
G_04:4 EMPIR 11. ,. IG_4:4 BACON 51 I

G_"4 ",NOI '" 11
G_04:04 WONE eo • I0_04:04 MANDE 112 3
0_04:4 MOSSO '07 •
G_4:4 MOSST '07 ,

IG_4:4 ORWOO '50 3
0_4:4 ..SCA 273 ..
0_<4:04 PLERS .. ,
G_04:4 RlNDO .. 11 IG_04:4 RIOBL 47 4
G_4:4 SN... 38 ,
0_4:4 "PJON .. • IG_4:4 VENIC 70 3
G_4:4 WEBBO 27. ,
G_4:04 WOOfNI 47 3

I'" 07

G_!kS EMPIR ., •
O_S:S BACON • IG_S:S ",N<ll " 3
G_S:S WONE •
o_s:s MANOE •
G_S:S MOSSO 11. • IG_S:S MOSST 07 ,
G_S:S ORWOO 0
0_5:S PESCA ,.. 2 IG_s.-s PIERS 2S 1
o_S:S RINDG 4' 2

G_5:S RIOBL 22 2

IG_S:S ...... 4E I
G_S:S "PJON 117 ,
O_5.:S VENIC 0
G_5:5 WEBBO 0 I0_5:5 WOClCNi •
""1 73

G_e:e EMPIR .. • IG_8:e ....CON 43 •
o_e:t ",NGI IS 11

oJ!I:e WONE .. • IG_4."6 MANDE 38 3
G_"," MOSSO .. 3
G_8.-e MOSST • Io_e:e ORWOO '112 S

Q_8."6 PESeA 221 IS
G_s:e PIERS ... ,
0Jt.e RINOG 74 • I

Pig. 4 Southeast I



sulfate.xls

G_8:8 RIOBL 31 2
G_8:8 SHIMA 20 1
G_8:8 UPJON S i

G_8:8 VENIC 75 2
G_8:8 WEBBO 1048 1
G_8:8 WOOOW 3Q 3

)un n
GJ:7 EMPIR 86 i

I GJ:7 BACON .a 10

G_7:7 KlNGI 22 15

GJ:7 WONE 50 10

I GJ:7 MANCE 51 ..
G]:7 MOSSO 110 5
GJ:7 MOSST' 0

I
G_7:7 ORWOO 82 ..
GJ:7 PESCA 215 20

GJ:7 PIERS 15 1
GJ:7 RINDG 71 8

I GJ:7 RIOBL 18 2
G_7:7 SHIMA 30 1

GJ:7 UPJON &4 10

I GJ:7 VENIC &4 4

G]:7 WEBBO 52 2
GJ:7 WOOOW 35 2

I Jul 82

G_8:8 EMPIR 41 7
G_8:8 BACON 35 8

I
G_8:8 KlNGI 38 11

G_8:8 WONE 55 5

G_8:8 MANOE 35 3

G_8:8 MOSSO 114 10

I G_8:8 MOSST 78 2
G_8:8 ORWOO 72 2
G_8:8 PESCA 196 14

I G_8:8 PIERS 11 1

G_8:8 RINDG 55 "G_8:8 RI08l 41 2

I
G_8:8 SHIMA 34 1
G_8:8 UPJON 52 5
G_8:8 VENIC .a 3

I
G_8:8 WEBBO 1i 2
G_8:8 WOOOW .a 2

q 58
G_i:9 EMPlR 118 4

I G_9:9 BACON 0
G_ti K1NGt 0

G_i:9 WONE 0

I (ua:i MANOE 0

G_9:9 MOSSO 0
G_9:9 MOSST 0

I
G_9:9 ORWOO 0

I PageS Southeast



sulfate.xls

G_" PESCA •
0_8:8 P1ERS •
0_1"" RINDO •
G_IU OI08L •
G_i:8 ....... • IG_a:8 UPJON •
0_1:8 \lENIC •
O_U WE... • IO_U WOO<HI •... ".
0_'0:10 EMPIR .. • I0_t0:10 BACON " •
0_'0:10 KlNGI 23 13
0_10:10 WONE .. • I0_'0;10 MANOE '" 3
0_10:10 MOSSO .. •
0_10:10 MOSST 03 2
0_'0:10 OfttNOO 21" 2 I0_,1):10 PESCA 243 17
0_10:10 PIERS I. 1

0_10:10 RINOG .. 7 I0_'0:10 RIOBL 30 2
0_'0:10 SHI~ 25 1
0_10:10 UPJON ., • I0_10:10 VEPoUC 58 3
0_10:10 WEElBO 7 1
0_10:10 WOOOW 27 2

I"" '"0_,':11 EMPIR ". •
0_'1:1' BACON •
0_":11 KJNGl • I0_,1:11 WONE •
0_11:11 MANCE •
0_11:11 MOSSO • I0_11:11 MOSST •
0_11:11 ORWOO •
0_11:11 PESCA • I0_11:11 PIERS •
0_11:11 RINDG •
0_11:11 RIOBL •

I0_11:11 SHIMA •
G_":11 UPJON 1

0_'1:1' \lENIC •
0_11:11 WEBBO • I0_11:1' WOOOW •
"" ..
0_12:12 EMPIR 121 • I0_12:12 BACON •
0_12:12 KlNOI .. 3

0_12:12 UONE • I0_12:12 MANCE •

P.O' 6 Southeast I



- - - -- --------
Figure 18. Average Sulfate Levels in Delta Drainage
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I
sulfate.xls

Sulfate Averages
Month North West Southeast
J 109 273 155
F 150 439 228
M 129 74 IA 89 188 97
M 57 73
J 31 95 n

IJ 32 95 62
A 28 72 56

·s 24 73

I0 38 89 67
N 34 93
0 84 83

I
I
I
I
I
I
I
I
I
I
I
I

Page 9 Sulfate I



sulfate.xls

- S04"" n
0_1:1 ORAND 01 2

I 0_1:1 TYlER .., ,
0_1:1 BOUlO .. 20

0_1:1 BRANN '" 25

I 0_1:1 EOBER 2'2 •
0_1:1 MCCOR " 2
G_1:1 NETHE .. •

I
0_1:1 PROSP 32' ,
0_1:1 STATE <7 •
0_1:1 TERMP 52 •

I
G_1:1 lWITC ,.. •
0_1:1 UPEOB 02 •
jon '00
G_2:2 GRANO .. S

I 0_2:1 TYlER 0
0_2:2 BOULO ,<2 •
0_2:1 BRANN 1<, •

I 0_2:1 EGBER 0

0_2:2 MCCOR 0

0_2:1 NETHE 0

I
0_2:2 PROSP 0
0_2:2 STATE 0
0_2:1 TERMP 0
0_2:1 lWITC 2Z7 •I 0_2:1 UPEGB 0,..

'50
G_3:3 GRANO .. S

I 0_'" TYlER '57 ,
0_3:3 BOULO .. 2

0_3:3 BRANN .. •
I G_3:3 EGBER 330 2

0_3:3 MCeOR 20 2

G_3.'3 NETME ". 2

I
G_3:3 PROSP ". ,
0_3:3 STATE 0

0_3:3 TERMP 50 2

0_3:3 TWITe 23:l '0

I o_3:3 UPEGB '00 2

""' '20
0_4:" GRANO .. 2

I 0_":4 TYlER ,. ,
0_":4 SOULO .. I<

0_,4;4 BRANN .. "I 0_4:4 EGBER ". •
G_4:4 ""COR ,. •
0_4:4 NETHE 80 •

I
G_.c:4 PROSP .., 1

G_4:4 STATE ... •
G_4:4 "'RMP 30 •
G_4:4 TWITe 111 S

I
I

Page 10 North



I
sulfate.xls

G_":04 UPEGB 131 •... ..
0_5::5 GRAND ,. 3
0_5:5 TYLER " I
0_5:5 SOULD t. 2 I0_5:5 BRANN .. •
0_5:5 EGBER 141 2
0_5:5 ""COft t3 2 I0_5:5 NETHE 21 2
0_5:5 PROSP 13 1

0_5:5 STATE • I0_5:5 TERMP 23 2
0_5:5 TWITC 70 •
0_5:5 UPEGe 235 3

Imay 57

<US:8 GRANO 'Z1 3
G_lli:e TYLER 12 1
0_15:15 .OULD 34 ,. IG_lS:e BRANN 50 20
G_UI EGBER 50 2
G_8:15 ""COft " 2 I0_6:6 NETHE 14 2
G_s:e PROSP •
G_a:l5 STATE

"
e

I0_8:8 fERMI' 37 2

G_IS:e TWlTC 50 •
0_8:6 UPEGS 32 3

I"" 31

0J:7 GRAND ,. 3

0J:7 TYLER 122 1

OJ:7 BOULD ,. 20 I0J:7 BRANN .. 2'
0]:7 EGBER 3T 2
0_7:7 MCCCR • 2 I0_7:7 NETHE 12 2

0]:7 PROSP ,. 1
G]:7 STATE 14 e

IOJ:7 TERMP 22 2

OJ:7 TWlTC 36 7

OJ:7 UPEG8 23 3

I)J 32
0_8:8 GRAND ,. 2

G_~l:e TYLER 36 1
G_eta 60ULD 21 I. I0_8:8 BAANN 43 ,.
0_8:8 EGBER 32 1
0_8:8 MCCOft " 2 I0_8:8 NETHE 17 2

0_11:8 PROSP ,. 1

0_8:8 STATE 21 • I0_8:8 TERMP 24 2

Peg. 11 N.rth I



sulfate.xls

G_I:a TWITC 31 7

I
G_a:a UPEGB 31 3.... '"G_i:i GRAND 31' 3
G_i:S1 TYlER 20 1

I G_i:i BOUL.D •
G_i".i BRANN •
G_i:i EGBER •

I G_i:i woeOR •
G_i".i NETHE •
G_ti PROSP •

I
G_i:i STATE •
G_i:i TE...... •
G_ti TWITe " •

I
O_i:i UPE08 •... ,.
0_10:10 GRAND 31 3
G_10:10 TYlER •

I 0_10:10 BOUl,D 31 I.
0_'0:10 BRANN .. 17

0_'0:10 EOBER .. 2

I G_10:10 MeCOR 7 2
o_,0:10 NETHE ,. 2
G_10:10 PROSP n I

I
G_'0:10 STATE IS •
G_10:10 TERMP 23 2
G_10:10 TWITC 31 12

G_'0:10 UPEG8 .. 3

I '" '"G_l1:11 ORAND 28 3

G_":11 TYlER '" 1

I o_11:11 BoutO ... 2

G_11:11 BRANN •
o_":11 EGBER •

I G_":11 MeCOR •
o_11:11 NETHE •
G_":'l PROSP •

I
G_11:1t STATE •
o_":11 TERMP •
G_11:11 TWITe ,. •
G_11:11 UPEOB •I "" ..
0_12:12 GRANO 33 3

G_12:12 TYlER ,. 1

I 0_12:12 BOUlD 07 •
o_'2:'2 BRANN .. 3

0_'2:12 EGBER •
I 0_'2:12 MCCOR •

G_12:12 NETME •
G_12:12 PROSP •

I
0_'2:12 STATE •

I Page 12 N.rth



I
sulfate.xls

G_'2:12 TERMP 53 2
0_,2:12 TWITe 75 7
G_12:12 UPEGS 0
doc ..
AI """""

.. 533 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PIgo13 North I



sodium.xls

casename na avg n
G_1:1 HOLLA 182 1S

G_1:1 JERSE 342 2

G_1:1 PALMT 127 3

G_1:1 WEBBO 136 <4

I jan 196

G_2:2 HOLLA 184 3

G_2:2 JERSE 374 2

G_2:2 PALMT 0
G_2:2 WEBBO 180 1

feb 246

G_3:3 HOLLA 0

G_3:3 JERSE 349 3

G_3:3 PALMT 0
G_3:3 WEBBO 0

I mar 349

G_4:4 HOlLA 170 1S

G_4:4 JERSE 174 2

I G_4:4 PALMT 101 3

G_4:4 WEBBO 108 6
apr 138

I
G_5:5 HOLLA 0

G_5:5 JERSE 98 2

G_5:5 PALMT 0

I
G_5:5 WEBBO 0

may 98

G_6:6 HOLLA 103 12

G_6:6 JERSE 102 4

I G_6:6 PALMT 89 2

G_6:6 WEBBO 94 1

jun 97

I GJ:7 HOLLA 110 15

GJ:7 JERSE 135 . 4

GJ:7 PALMT .86 3

I GJ:7 WEBBO 89 4

jul 105

G_8:8 HOLLA 113 12

I
G_8:8 JERSE 160 4

G_8:8 PALMT Sl6 3
G_8:8 WEBSO 76 2
aug 111

I G_9:9 HOLLA 0

G_9:9 JERSE 171 3
G_9:9 PALMT 0

I G_9:9 WEBBO 0

sap 171

G_'0:10 HOLLA 121 12

G_'0:10 JERSE 158 3
G_10:10 PALMT 88 2
G_'0:10 WEBBO De 5
oct 115

Page 3 West



I
sodlum.xis

0_11:11 HOl..LA •0_11:11 JERSE 21. 3
0_11:11 PALMT •
0_'1:11 WEBBO •- ". I0_,2:12 HOlLA •
0_'2:12 JERSE '''' 3
0_'2:12 PALMT 0

I0_t2:12 WEB80 0... ''''AI""",,," ,., '54

I
I
I
I
I
I
I
I
I
I
I
I
I

Page 4 West I



sodium,xls

-- ...... n
G_I:1 GRANO .. •
G_1:1 TYLER .7 2
G_1:1 8OutO 42 20

I
G_':1 BRANN 7S 25

G_1:1 EGBER 56 •
G_':' MCCOR ,. 2
G_1:1 NETHE Il3 •

I G_':1 PROSP .. 1

G_1:1 STATE 56 B
. G_1:' TERMP .. •

I G_1:1 TWITe 130 •
G_I:1 UPEGS ., 5

jon B1

I 0_22 ORAND 42 5
0_22 TYlER 42 1

0-'" BOULO Il3 •
I

o_22 BRANN 7B •
G_2:2 EGBER •
G_2:2 MCCOR •
G_2:2 NETHE •

I G_2:2 PROSP •
0_22 STATE •
G_2:2 TERMP •

I G_2:2 TWITe 152 5

o_22 UPEGB •
fob 7S

I
G_3:3 GRANO 43 5

G_3:3 TYLER .. •
o_3:3 80"'-0 .. •

I
G_3:3 BRANN .. •
G_3:3 EGBER Bl •
G_3:3 MCCOR 2' •
o_3:3 NETHE 123 •

I 0_3:3 PROSP .. •
o_3:3 STATE •
0_3:3 TERMP Il3 3

I G_3:3 TWITC 150 I.
0_3:3 UPEGB 111 2

"'" 73

I
O_'U GRANO 31 5
0_4:4 TYlER 30 2

G_4:4 BCOLO .. ,.
I

G_04:04 BRANN B7 24

O_'U fGBER .. •
0_04:04 MaceR 12 •
o_4:4 NETHE .. •

I G_04:4 PROSP 2B 1

G_04:04 STATE 7S B
0_4:4 TERMP 50 •

I 0_4:4 TWITe 11. B

I Page 5 North



I
sodium.xls

0_4:4 UPEGB eo •... 54
0_5:5 GRANO 21 5
0_5:5 TYlER 21 2

I0_5:5 SOULD ,. 2
0)5:5 BRANN .. •
0_5:5 fGBER 58 2

IG_5:5 MCCOR .. 2

0_5:5 NETHE 2B 2
G_5:5 PROSP .. 1
0_5:5 STATE 0 I0_5:5 TERMP 58 2
0_5:5 TWITC 108 •
0_5:5 UPEGB .. 3 Imo, ..
G_8:S GRANO 2' •
0_6:6 TYlER 12 3

I0_8:8 BOULD 2B ,.
G_":e BRANN " 20
0_8:8 EGBER 21 2

I0_8:6 MeCOR 11 2
0_6:8 NETHE " 2
0_6:8 PROSP 0

0_8:15 STATE 32 • IG_M TERMP 30 2

0_6:8 TWITe 71 5
G_6:t1 UPEGB 31 3 Ijun 31

OJ:7 GRAND ,. 3

0J:7 TYlER .. 2

IOJ7 SOULD ,. 20

OJ7 BRANN 42 2.

o_7:7 EGBER 2' 2

OJ7 MCCaR 11 2 IGJ:7 NETHE 15 2

OJ;7 PROSP 11 1

OJ:7 STATE ,. • •0J:7 TERMP 38 2

o_7:7 lWlTC 58 1

0J:7 UPEGB 25 3

juI 21
o_8:8 GRANO 21 •
0_8:5 TYLER 21 2
0_8:8 BOUlD ,. ,.
o_8:8 BRANN .. 1•

o_8:8 EGBER ,. 1

o_8:8 MCCOR 11 2

o_8:8 NETHE 1. 2

o_8:8 PROSP 12 1

o_8:8 STATE 2B • Io_8:8 TERMP .. 2

PIlOse North I



sodium.xIs

G_a:a TWlTC 52 7

I G_a:a UPEGB ,. ,... 77
G_i:lil GRAND " 5

I G_lil:lil TYlER 2. 2
G_lil:9 BOULD 0

G_lil:Q BRANN 0

I
G_i:lil EGBER 0
0_lil:9 MCCOR 0
G_lil:Q NETHE 0

G_U PROSP 0

I G_lil:9 STATE 0
G_U TERMP 0
G_ti TWlTC T5 •

I G_"", UPEG8 •... .,
G_'0:'0 GRANO 2. •

I 0_10:10 TYLER 28 ,
0_10:10 BOULO ,. 1.

G_'O:10 BRANN .. ,.
I

0_10:10 EOBER 55 2

G_1O:10 MCCOR ,. 2

0_10:10 NETHE 1. 2

G_'0;10 PROSP ., 1

I G_10:10 STATE .. •
G_10:10 TERMP 85 2

0_10:10 TWITC 02 12

I 0_10:10 UPE08 .. 3

"" ..
G_t1:tl GRANO ,. 5

I
0_11:11 TY1.ER 42 2

0_11:11 80ULD 30 2

G_11:11 BRANN •
I

G_11:11 EG8ER •
G_11:11 MCCOR •
0_11:11 NETHE •
0_11:11 PROSP •

I G_11:11 STATE •
G_11:11 TERMP •
G_11:11 lWITC '08 •

I 0_11:11 UPEGB •
"'" 51
G_12:12 GRANO 37 5

I G_12:12 TYlER 47 2

G_12:12 BOULD 37 •
G_12:12 BRANN .. ,

I
0_'2:12 EOBER •
0_12:12 MCCOR •
0_12:12 NETltE •
G_12:t2 PROSP •

I G_12:12 STATE •

I Pager North



I
sodium.xls

G_'2:t2 TERMP .... 2
0_12:12 TWITe "e 7

o_'2:12 UPEGS 0
doo '""Groupo 53 590 I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 8 North I



sodlum.xls

-- """'" "
I G_':t EMPIR 81 11

O_U BACON 81 •
G_1:1 KING! '" 17

I
0_1:1 WONE 101 •
O_t:t MANOE 14 2
G_1:1 MOSSO " •

I
0_1:1 MOSST 111 •
0_1:1 ORWoo '22 2
G_1:1 PESCA 201 ..
0_1:1 PIERS .. 2

I 0_1:1 RINOG .. ,.
0_':1 RIOBl "8 •
0_':1 SHIMA .. 2

I 0_1:1 UPJON OS ,.
0_1:1 IlENIC " 3
0_1:1 WEBBO "'8 ,

I
0_':1 WoorYW as 3

1M OS

0_2:2 EMPIR '15 8
0_2:2 BACON 111 2

I 0_2:2 KING! " 8
0_2:2 WONE •
G_2:2 MANCE •

I G_2'.2 MOSSO •
0_2:2 MOSST •
0_2:2 ""WOO •

I 0_2:2 PESCA m ,
0_2:2 PIERS •
0_2:2 RINDG 131 •

I
0_2:2 RIOBl ,., 2
0_2:2 SHlfM .. ,
0_2:2 UPJON ,,. 2

0_2:2 VENle •
I 0_2:2 WEB80 151 1

0_2:2 WOOrYW •
fob 121

I 0_3:3 EMPtR ,., 1

0_3:3 BACON •
0_3:3 KlNGI 51 8

I 0_3:3 lJONE •
0_3:3 _DE •
0_3:3 MOSSO ". 13

I
0_3.'"3 MOSST ., •
0_3."3 ORWOO •
0_3:3 PEseA •
0_3:3 PIERS .. 2

I 0_3:3 RINOG 125 •
0_3:3 RIOOt .. •
0_3:3 SHIMA ... 2

I 0_3:3 UPJOH as 3

I Page 9 Southeast



sodium.xls

0_3:3 YENIC 0
0_3:3 WEB80 0
0_3:3 WOOOW 0- ..

IG_,t;4 """,. 178 "G_4:4 BACON 03 8
G_4:4 KlNGl .. I.
G_4>4 WONE 70 • IG_4:4 MANOE ., 3
G_4.:4 MOSSO "8 •
0_4:4 MOSST ~ 2 I0_'1:4 ORWOO .. 3
G_4:4 PESCA 205 I.
G_4:4 PIERS ... 2

IG_4:4 RINOG '" "0_4:4 RIOBL 107 •
G_4:4 SHIMA. .. 2

IG_4:4 UPJON 07 •
G_4:4 YENIC .. 3
G_4:4 WEBBO '" 2
G_4:4 WOOOW 67 3 I"" ..
G_5:5 EMPIR "3 7
G_5:5 BACON 0 I0_5:5 KlNGI 47 3

0_5:5 WONE 0

G_5:5 MANOE 0

I0_5:6 MOSSO ". •
G_5:5 MOSST 78 2

G_5:5 ORWOO 0

G_5:5 PEseA '''' 2 IG_5:5 PIERS 35 \

0_5:5 RINOG 7a 2

0_5:5 RIOBl 38 2 I0_5:5 SHIMA ... 1

0_5:5 "PJON 13\ 1

0_5:5 YEHIC 0 I0_5:5 WEBBO 0

0_5:5 WOOIJ'N 0

moy 82

I0_6:8 EMPIR .. 10

0_6:6 BACON .. a
o_6:6 KlNOI 33 " I0_6:e WONE 88 •
o_s:s .....DE 50 3

0_6:6 MOSSO 123 3

o_6:6 MOSST 0 Io_8:6 ORWOO "e 3

o_6:6 PESCA 173 ..
0_6:6 PIERS 34 1 Io_o:e ...00 03 •

Page 10 Southeast I



sodium.xls

G_8:8 RIOBl 71 2
G_8:8 SHIMA 29 1
G_6:8 UPJON 78 9
G_8:8 VENIC 44 2
G_8:6 WEBBO n 1
G_8:8 WOOOW 56 3

Jun 73
G_7:7 EMPIR 56 10
G_7:7 BACON 60 10

GJ:7 KlNGI 45 15

I
GJ:7 WONE 50 10
G_7:7 MANOE 51 ..
G]7 MOSSO 117 5
0_7:7 MOSST 0

GJ:7 ORWOO 95 4
G_7:7 PESCA 179 20

GJ:7 PIERS 21 1

I GJ:7 RINOG 80 8

GJ:7 RIOBl 69 2
G_7:7 SHIMA 49 1

GJ:7 UPJON 71 10

GJ:7 VENIC 38 4
GJ:7 WEBBO 78 2

GJ:7 WOOOW 52 2

jul 68
G_8:8 EMPIR 46 8
0_8:8 BACON 65 8

0_8:8 KlNGI 50 12
0_8:8 WONE 56 5

G_8:8 MANOE 57 3
G_8:8 MOSSO 119 10

G_8:8 MOSST 65 2
G_8:8 ORWOO 87 2
G_8:8 PESCA 170 14

G_8:8 PIERS 17 1

G_8:8 RINOG 52 8
G_8:8 RIOBl 88 2

G_8:8 SHIMA 47 1

0.:.8:8 UPJON 71 9

G_8:8 VENIC 41 3
G_8:8 WEBBO 78 2

0_8:8 WOOOW 52 2

aug 68
G_9:9 EMPIR 187 5

G_9:8 BACON 0
G_9:9 KlNGI 0

G_9:9 WONE 0

G_9:9 MANOE 0

G_9:9 MOSSO 0
G_9:9 MOSST 0

G_9:9 ORWOO 0

Page 11 Southeast



sodium.xls

G_9:9 PESCA 0
0_9:9 PIERS 0
G_9:9 RINOG 0
G_9:9 RIOSl 0

IG_9:9 SH_ 0
G_9:9 UPJON 0
0_9:9 VENIC 0
0_0;8 WEB" o· IGJ~:9 WOOON 0.... 187
G_10:10 EMPIR 171 • IG_10:10 BACON 7<l •
0_10:10 KlNGI .. 13
0_10:10 WONE .. • ICU0:10 MANOE 50 3
CU0:10 MOSso '211 •
0_'0:'0 MOSSl 87 2

I0_10:10 ORWOO 110 2
0_10:10 PESCA 210 17
0_10:10 PIERS ,. 1

G_10:10 RINOG eo 7 IG_10:10 RIOBl 130 2
0_10:10 SHIMA 3B I
G_10:10 UPJON .. • I0_,0:10 VENIC ... 3
0_10:10 WESBO .. ,
G_10:10 wooow .. 2

I'" B3

G_11:11 EMPIR "" •
G_11:11 BACON 0

G_11:11 KlNGI 0 I0_11:11 WONE 0

0_11:11 MANCE 0
G_t1:11 MOSSO 0 IG_11:11 MOSST 0

0_11:11 ORWOO 0
0_11:11 PESCA 0 I0_11:11 PIERS 0

G_11:11 RINOG 0

G_11:11 RIOBl 0

IG_11:11 SHIMA 0

G_11:11 UPJON I

G_11:11 VENte 0

I0_11:11 WEBSO 0

G_11:11 wooow 0

"'" ..
0_'2'2 EMPIR .. • I0_'2:'2 BACON 0

0_'2:'2 KING! .. 3

0_'2:'2 UONE 0 IG_,212 MANCE 0

PogO 12 Southeast I



sodium.xls

0_12:12 MOSSO 0

I 0_12:12 MOSST 0
0_'2:12 ORWOO 0
G_'2:12 PESCA 0

I 0_12:12 PIERS 0
0_12:12 RINOG .. 2
G_12:12 RIOBL 112 2

I 0_12:12 SHIMA .,
1

G_12:12 UPJON .. 3
0_12:12 YEHle 0

I
0_12:12 WEBBO 0
0_'2:12 WQOCNV 0
doc 73

""'- 07 7'.
I
I
I
I
I
I
I
I
I
I
I
I
I Page 13 SOu1heasl



Figure 14. Average Calcium Levels in Delta Drainage
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calcium.xls

I
Calcium averages
Month North West Southeast
J 51 93 68
F 61 138 101

I M 59 59
A 39 64 56
M 35 52

I
J 22 4<4 44
J 23 42 39
A 21 38 39

I
5 24
0 38 46 48
N 34 51
D 40 54

I
I
I
I
I
I
I
I
I
I
I
I
I Poge2 Calcium



calclum.xls

nonh CA_MEANS CA_N
0_1:1 ORAND 46 2
G_1:1 TYLER 47 1
G_1:1 BOULD 45 18
0_1:1 BRANN 51 25
G_1:1 EGBER 62 4
G_1:1 MCCOR 31 2
G_1:1 NETHE 33 4

I0_1:1 PROSP 101 1
0_1:1 STATE 45 6
G_1:1 TERMP 53 4
0_1:1 TWITC 67 9 IG_':1 UPEGB 29 5
jan 51

G_2:2 GRAND 42 3 IG_2:2 TYlER 0
G_2:2 BOULD 60 4
0_2:2 BRANN eo 4

IG_2:2 EGBER 0
G_2:2 MCCOR 0
0_2:2 NETHE 0

IG_2:2 PROSP 0
0_2:2 STATE 0

0_2:2 TERMP 0

0_2:2 TWITC 53 5
0_2:2 UPEGB 0

feb 61
G_3:3 GRAND 43 3
0_3:3 TYLER 71 1
G_3:3 BOULD 48 2
G_3:3 BRANN 53 4

Io_3:3 EGBER 103 2
0_3:3 MCCOR 34 2
o_3:3 NETHE 54 2

G_3:3 PROSP 73 1
G_3:3 STATE 0

G_3:3 TERMP 49 2
G_3:3 TWITC 81 10 IG_3:3 UPEGB 45 2

mar sg

o_4:4 GRAND 24 2 Io_4:4 TYLER 18 1
0_,4;4 BOULD 32 14

G_4:4 BRANN 52 24

IG_4:4 EoBER 53 4

0_4:4 MeCOR 17 ..
0_4:4 NETHE 38 4

0_4:4 PROSP 39 1 IG_4:4 STATE 51 8

G_4:4 TERMP 48 4

G_4:4 TWITC 48 8

Page 3 North I



calclum.xls

G_4:4 UPEG8 ~ 8
If)( 38
0_5:5 GRAND 18 3
0_5:5 TYLER 17 1
G_5:5 BOULD 17 2

I G_5:5 BRANN 42 4
0_5:5 EGBER 71 2
0_5:5 MCCOR 18 2
0_5:5 NETHE 21 2
0_5:5 PROSP 15 1
G_5:5 STATE 0
0_5:5 TERMP 57 2
G_5:5 TWITC 38 4
0_5:5 UPEGB 68 3
may 35

I 0_6:6 GRAND 20 3
0_6:6 TYLER 13 1

G_6:6 BOULD 22 18

I 0_6:6 BRANN 38 20
0_6:6 EGBER 19 2

G_6:6 MCCOR 13 2
G_6:6 NETHE 13 2
G_6:6 PROSP 0
G_6:6 STATE 21 8

I
0_6:6 TERMP 37 2
0_6:6 TWITC 27 5
G_6:6 UPEGB 22 3
Jun 22

I G3:7 GRAND 17 2
G_7:7 TYLER 87 1

G3:7 BOULO 19 20

I G3:7 BRANN 27 24

G]7 EGBER 2S 2
G3:7 MCCOR 12 2

°3:7 NETHE 14 2

G_7:7 PROSP 14 1
0]7 STATE 15 8
G_7:7 TERMP 32 2
0_7:7 TWITC 21 7
G]7 UPEGB 18 3

Jul 23
G_8:8 GRAND 18 2
0_8:8 TYLER 20 1
G_8:8 BOULD 17 10

I G_8:8 BRANN 35 US
G_8:8 EGBER 20 1

G_8:8 MCCOR 13 2

I
G_8:8 NETHE 18 2
G_8:8 PROSP 14 1
0_8:8 STATE 24 8

0_8:8 TERMP 34 2

Page 4 North



calclum.xls

GJJ:8 TWITC 20 7
G_8:8 UPEGB 23 3

aug 21

G_9:9 GRANO 24 3

G_Sl:9 TYLER 24 1

IG_9:9 BOULO 0

G_9:Sl BRANN 0

G_9:Sl EGBER 0

G_9:9 MCCOR 0

G_Sl:9 NETHE 0

G_9:9 PROSP 0

G_9:9 STATE 0

0_9:9 TERMP 0

G_9:9 TWITC 22 5
G_Sl:9 UPEGB 0

S89 24

G_10:10 GRANO 30 3

G_10:10 TYLER 0

IG_10:10 BOULD 32 10

G_10:10 BRANN 37 18

G_'0:'0 EGBER 82 2

G_10:10 MCCOR 29 2

G_10:10 NETHE 15 2

G_'0:10 PROSP 53 1

0_10:10 STATE 47 6

G_'0:'0 TERMP 57 2

G_10:10 TWITC 25 12

G_'0:'0 UPEGB 32 3

Ioct 38

G_":'1 GRAND 27 3

G_11:11 TYLER 46 1

G_11:11 BOULe 36 2 IG_11:11 BRANN 0
G_11:11 EGBER 0
G_11:11 MCCOR 0 IG_11:11 NETHE 0
G_11:11 PROSP 0

G_11:11 STATE 0
G_11:11 TERMP 0
G_11:11 TWITC 27 8
G_11:11 UPEGB 0

nov 34
G_12:12 GRANO 2i 3

0_12:12 TYLER 53 1

IG_12:12 BOULO 41 8

G_12:12 BRANN 35 3
G_12:12 EGBER 0

G_12:12 MCCOR 0 IG_12:12 NETHE 0
G_12:12 PROSP 0

G_12:12 STATE 0 I
Page 5 North



I

I

I

I

G_'2:'2 TERMP

G_12:12 TWITe

G_12:12 UPEGB

dec

AU Groupe

41

40

40

37

2

7
o

531'

calcium.xls

Page 6 North



calcium.xls

welt CA_MEANS CA_N
G_l:l HOlLA 76 15

G_l:1 JERSE 138 2
G_l:1 PALMT 71 3

G_l:1 weBSO 86 4 Ijan 93
G_2:2 HOlLA 80 3

G_2:2 JERSE 157 2 IG_2:2 PALMT 0

G_2:2 WEBBO in 1
. feb 138

IG_3:3 HOlLA 0

G_3:3 JERSE 135 3
G_3:3 PALMT 0

IG_3:3 WEBBO 0

mar 135

G_4:4 HOlLA 83 15

G_4:4 JERSE 72 2 IG_4:4 PAlMT 57 3

G_4:4 weBBO 66 6

apr 64 IG_5:5 HOlLA 0

G_5:5 JERSE 36 2

G_5:5 PAlMT 0

G_5:5 WEBSO 0

may 36

G_6:6 HOlLA 41 12

G_6:6 JERSE 42 4

G_6:6 PAlMT 45 2

G_6:6 WESBO 47 1

jun 44 IG_7:7 HOlLA 42 15
G_7:7 JERSE 35 4

G3;7 PALMT 33 3 IG_7:7 WESSO 58 4

jul 42

G_8:8 HOlLA 41 12

IG_8:8 JERSE 38 4
G_8:8 PAlMT 3G 3

G_8:8 WEBSO 34 2

aug 38
G_9:9 HOlLA 0

G_9:9 JERSE 32 3

G_9:9 PALMT 0

GJt.9 weBao 0

MP 32
G_10:10 HOLLA 45 12 IG_10:10 JERSE 30 3
G_10:10 PALMT 50 2

G_10:10 WEBBO 58 5

Icd 48

Page 7 West I



calcium.xls

G_',:11 HOLLA 0
G_11:11 JERSE S1 3
G_11:11 PALMT 0
G_":11 WEeeo 0
rtfN S1
G_12:12 HOLLA 0
G_12:12 JERSE 804 3
G_12:12 PALMT 0

I G_'2:12 WEBBO 0
dec 84
All Groupe 57 158

I
I
I

I Page 8 West



calcium.xls

soulhelat CA_MEANS CA_N

G_1:1 EMPIR 91 9
G_1:1 BACON 59 9
G_1:1 KINGI 57 14

G_1:1 LJONE 64 5
G_1:1 MANOE 51 2

G_1:1 MOSSO 52 9
G_1:1 MOSST -41 4

G_1:1 ORWOO 79 2

G_':' PESCA 141 18
. G_1:1 PIERS 44 2

IG_1:1 RINOG 57 9
G_1:1 RIOBl 51 -4
G_1:1 SHIMA 53 2

IG_1:1 UPJON 48 10

G_1:1 VENIC 59 3
G_1:1 WEBBO 152 1
G_1:1 WOOOW 55 3 Ijan 68

G_2:2 EMPIR 132 3

G_2:2 BACON 67 2 IG_2:2 KINGI 63 6

G_2:2 LJONE 0
G_2:2 MANOE 0

IG_2:2 MOSSO 0

G_2:2 MOSST 0

G_2:2 ORWOO 0

IG_2:2 PESCA 1~ 1

G_2:2 PIERS 0

G_2:2 RINDG ~ -4

G_2:2 RIOBL 56 2 IG_2:2 SHIMA 56 1

G_2:2 UPJON 50 2

G_2:2 VENIC 0 IG_2:2 WEBBO 256 1

G_2:2 WOOOW 0
feb 101

IG_3:3 EMPIR 137 8

G_3:3 BACON 0

G_3:3 KINGI 52 3

G_3:3 LJONE 0 IG_3:3 MANOE 0
G_3:3 MOSSO 57 -4

G_3:3 MOSST 43 2

G_3:3 ORWOO 0

G_3:3 PESCA 0

G_3:3 PIERS 35 1 IG_3:3 RINDG 72 2
G_3:3 RIOBl 50 2
G_3:3 SHIMA 53 1

G_3:3 UPJON 38 1

Page 9 Southeast I



calclum.xls

G_3:3 VENIC 0
0_3:3 WEBBO 0
0_3:3 WOOOW 0
mar 58

I G_4:4 EMPIR 118 10

G_":4 BACON 304 B
G_4:4 KlNOI 52 19
0_4:4 LJONE 36 5
0_4:4 MANOE 35 3

0_4:4 MOSSO 68 9
0_4:4 MOSST 41 2

I 0_'4;4 ORWOO 54 3
0_4:4 PESCA 113 16

o_":4 PIERS <40 2
0_":4 RINOG 61 11
G_4:4 RIOBl 50 ..
0_4:4 SHIMA 59 2

I
0_4:4 UPJON 43 6
G_,t;4 VENIC 38 3
G_4:4 WEBBO 87 2
G_4:4 WOODW Xl 3
apr 56
G_5:5 EMPIR 65 6
0_5:5 BACON 0
0_5:5 KlNOI 53 3
0_5:5 lJONE 0
0_5:5 MANOE 0
0_5:5 MOSSO 62 5
0_5:5 MOSST 38 2
0_5:5 ORWOO 0
0_5:5 PESCA 71 2

0_5:5 PIERS 31 1

0_5:5 RINDO 52 2
0_5:5 RIOBL 39 2

0_5:5 SHIMA 60 1
G_5:5 UPJON 54 1
G_5:5 VENIC 0
G_5:5 WEB80 0
0_5:5 WOOOW 0
may 52

0_6:6 EMPIR 64 9

G_6:6 BACON 22 8
G_8:8 KlNGI 39 11

0_6:8 WONE 35 5

CUt6 MANCE 28 3
G_6:6 MOSSO T7 3
0_6:6 MOSST 0

0_6:8 ORWOO 55 3

0_6:6 PESCA 91 15

G_6:8 PIERS 31 1

G_8:6 RINCG 43 5

Page 10 Southeast



calcium.xls

G_6:6 RIOBl 44 2

G_6:6 SHIMA 24 1
G_8:6 UPJON 33 a
GJJ:6 VENIC 31 2
G_6:6 WEBBO 62 1 IG_6:6 WOOOW 23 3
Jun 44

G]7 EMPIR <45 g

IG3:7 BACON 21 10

G3:7 KlNGI 47 15

G]7 WONE 24 10

IG]7 MANCE 28 4
G]7 MOSSO 57 5
GJ:7 MOSST 0

G_7:7 ORWOO 35 4
G]7 PESCA 89 20

G_7:7 PIERS 18 1

G]7 RINOG 42 6

G_7:7 RIOBl 53 2

G_7:7 SHIMA 34 1

G_7:7 UPJON 32 10

G]7 VENIC 30 4

G]7 WEBBO 52 2

G3:7 WOOOW 24 2

Jul 39

G_8:8 EMPIR 38 7

G_8:8 BACON 21 8

G_8:8 KlNGI 53 11

G_8:8 WONE 27 5

G_8:8 MANOE 2S 3
G_8:8 MOSSO 52 10

G_8:8 MOSST 33 2

G_8:8 ORWOO 30 2

G_8:8 PESCA 88 14

IG_8:8 PIERS 17 1

G_8:8 RINDG 34 6

G_8:8 RIOBl 048 2

G_8:8 SHIMA 59 , IG_8:8 UPJON 27 5
G_8:8 VENIC 27 3

G_8:8 WEBBO 47 2 IG_8:8 WOOOW 24 2
aug 39

G_9:9 EMPIR 144 4 IG_9:9 BACON 0

G_9:9 KING' 0
G_9:9 WONE 0

IG_9:9 MANOE 0

GJi:9 MOSSO 0

G_9:9 MOSST 0

G_9:9 ORWOO 0 I
Page 11 Southeast I



calclum.xls

0_9:9 PESCA 0

G_9:9 PIERS 0

G_9:9 RINOG 0

G_9:9 RIOBl 0

G_9:9 SHIMA 0

I G_9:9 UPJON 0

G_9:9 VENIC 0

0_9:9 WEBBO 0

G_9:9 WOOOW 0

Nfl 144

G_'0:10 EMPIR 114 8
G_'0:10 BACON 25 8
G_'0:10 KlNGI 50 13

0_10:10 WONE 32 e
G_'0:'0 MANOE 30 3

0_10:10 MOSSO <48 5
G_10:10 MOSST 33 2

G_'0:10 ORWOO 64 2

G_10:10 PESCA 115 17

G_10:10 PIERS 24 1

G_'0:10 RINCG 48 7

G_10:10 RIOBl 64 2

G_'0:10 SHIMA 41 1

G_10:10 UPJON 36 5

I
G_10:10 VENIC 28 3

G_'0:10 WEBBO 44 1

G_10:10 WOOOW 20 2

I
eM;t 48

G_11:11 EMPIR 65 4

G_'1:'1 BACON 0

G_'1:11 KINGI 0

G_11:11 WONE 0
G_11:11 MANOE 0
G_11:11 MOSSO 0

I G_11:11 MOSST 0

G_":" ORWOO 0
G_11:11 PESCA 0

I
G_11:11 PIERS 0

0_11:11 RINCG 0

0_11:11 RIOBl 0

I
G_11:11 SHIMA 0

G_11:11 UPJON 36 1

G_11:11 VENIC 0
G_11:11 WEBSO 0

I 0_11:11 woocw 0

nov 51

G_12:12 EMPIR 60 5
G_12:12 BACON 0

0_12:12 KlNGI <48 3

0_12:12 WONE 0

I
G_12:12 MANCE 0

I Page 12 Southeast



calcium.xls

CU2:12 MOSSO 0
G_12:12 MOSST 0
G_'2:'2 ORWOO 0
G_12:12 PESCA 0

IG_12:12 PIERS 0
0_'2:12 RINOG 51 2
G_12:12 RIOBl n 2
G_12:12 SHIMA 50 1 IG_12:12 UPJON 44 3
G_'2:12 VENIC 0
G_12:12 WEBBO 0

IG_12:12 WOOOW 0
dec 54
All Groups 60 664

I

I
I
I
I
I
I
I
I
I
I

Page 13 Southeast



mgvalues.xls

west delta MG n
G_1:1 HOlLA 51 15
G_1:1 JERSE 82 2
G_1:1 PAlMT 41 3
G_1:1 WEBBO 49 4
JAN 56
G_2:2 HOlLA 55 3
G_2:2 JERSE 99 2
G_2:2 PAlMT 0
G_2:2 WEBBO 92 1

. FEB 82
G_3:3 HOlLA 0
G_3:3 JERSE 87 3
G_3:3 PAlMT 0

I G_3:3 WEBBO 0
MAR 87
G_4:4 HOlLA 48 15

I G_4:4 JERSE 47 2
G_4:4 PAlMT 38 3
G_4:4 WEBBO 36 6

I
APR 42
G_5:5 HOlLA 0
G_5:5 JERSE 25 2

I
G_5:5 PAlMT 0
G_5:5 WEBBO 0
MAY 25
G_6:6 HOlLA 25 12

I G_6:6 JERSE 27 4
G_6:6 PAlMT 33 2
G_6:6 WEBSO 25 1

I JUN 27
G_7:7 HOlLA 26 15
G_7:7 JERSE 28 4

I
G_7:7 PAlMT 22 3
G_7:7 WEBBO 33 4
JUl 27
G_8:8 HOlLA 27 12
G_8:8 JERSE 31 4·
G_8:8 PAlMT 25 3
G_8:8 WEBBO 20 2
AUG 26
G_9:9 HOlLA 0
G_9:9 JERSE 32 3

I G_9:9 PALMT 0
G_9:9 WEBBO 0
SEP 32

I
G_10:10 HOlLA 30 12
G_10:10 JERSE 31 3
G_10:10 PAlMT 29 2

I
G_10:10 WEBSO 34 5
OCT 31

I Page 1 West



mgvalues.xls

G_11:11 HOlLA 0
G_11:11 JERSE 43 3
G_11:11 PALMT 0
G_11:11 WEBSO 0
NOV 43
G_12:12 HOLLA 0
G_12:12 JERSE 48 3
G_12:12 PALMT 0
G_12:12 WEBBO 0

IOEC 46
All Groups 38 158

I

Page 2 West
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I
I
I
I
I
I
I
I
I



mgvalues.xls

north delta MG n
G_1:1 GRAND 37 2

I G_1:1 TYLER 40 1
G_1:1 BOULD 27 18
G_1:1 BRANN 38 25
G_1:1 EGBER 75 4
G_1:1 MCCOR 20 2
G_1:1 NETHE 44 4

I
G_1:1 PROSP 103 1
G_1:1 STATE 30 6
G_1:1 TERMP 35 4
G_1:1 TWITC 39 9
~_1:1 UPEGB 33 5
JAN 43
G_2:2 GRAND 32 3
G_2:2 TYLER 0
G_2:2 BOULD 35 4
G_2:2 BRANN 42 4

I
G_2:2 EGBER 0
G_2:2 MCCOR 0
G_2:2 NETHE 0

I
G_2:2 PROSP 0
G_2:2 STATE 0
G_2:2 TERMP 0
G_2:2 TWITC 46 5

I G_2:2 UPEGB 0
FEB 39
G_3:3 GRAND 34 3

I G_3:3 TYLER 59 1
G_3:3 BOULD 30 2
G_3:3 BRANN 42 4

I
G_3:3 EGBER 123 2
G_3:3 MCCOR 24 2
G_3:3 NETHE 85 2
G_3:3 PROSP 88 1

I G_3:3 STATE 0
G_3:3 TERMP 33 2
G_3:3 TWITC 49 10

I G_3:3 UPEGB 59 2
MAR 57
G_4:4 GRAND 18 2

I G_4:4 TYLER 11 1
G_4:4 BOULD 18 14
G_4:4 BRANN 37 24

I
G_4:4 EGBER 58 4
G_4:4 MCCOR 11 4
G_4:4 NETHE 42 4

I
G_4:4 PROSP 38. 1
G_4:4 STATE 33 8
G_4:4 TERMP 30 4
G_4:4 TWITC 30 8

I
I

PageS North



mgvalues.xls

G_4:4 UPEGB 48 6
APR 31
G_5:5 GRANO 13 3
G_5:5 TYLER 12 1
G_5:5 BOULO 10 2 IG_5:5 BRANN 30 4
G_5:5 EGBER 81 2
G_5:5 MCCOR 11 2 IG_S:5 NETHE 21 2
G_5:5 PROSP 12 1

. G_5:5 STATE 0 IG_5:5 TERMP 36 2
G_5:5 TWITC 25 4
G_5:5 UPEGB 81 3

IMAY 30
G_6:6 GRAND 15 3
G_6:6 TYLER. 8 1
G_6:6 BOULD 12 18 IG_6:6 BRANN 27 20
G_6:6 EGBER 16 2
G_6:6 MCCOR 7 2 IG_6:6 NETHE 10 2
G_6:6 PROSP 0
G_6:6 STATE 14 6

IG_6:6 TERMP 21 2
G_6:6 TWITC 18 5
G_6:6 UPEGB 20 3

IJUN 15
G_7:7 GRANO 12 2
G_7:7 TYLER 54 1
G_7:7 BOULD 10 20 IG_7:7 BRANN 19 24
G_7:7 EGBER 25 2
G_7:7 MCCOR 7 2 IG_7:7 NETHE 12 2
G_7:7 PROSP 10 1
G_7:7 STATE 10 8

IG_7:7 TERMP 19 2
G_7:7 TWITe 12 7
G_7:7 UPEGB 16 3

IJUL 17
G_8:8 GRANO 14 2
G_8:8 TYLER 13 1
G_8:8 BOULO 9 10 IG_8:8 BRANN 25 16
G_8:8 EGBER 17 1
G_8:8 MCCOR 8 2 IG_8:8 NETHE 15 2
G_8:8 PROSP 11 1
G_8:8 STATE 14 6

IG_8:8 TERMp 22 2

Page 4 North I



mgvalues.xls

G_8:8 TWITC 13 7
G_8:8 UPEGB 2. 3
AUG 15
G_9:9 GRAND 19 3

I G_9:9 TYLER 18 1
G_9:9 BOULo 0
G_9:9 BRANN 0

I
G_9:9 EGBER 0
G_9:9 MCCOR 0
G_9:9 NETH~ 0

I
- G_9:9 PROSP 0

G_9:9 STATE 0
G_9:9 TERMP 0
G_9:9 TWITC 14 5

I G_9:9 UPEGB 0
SEP 17
G_10:10 GRANO 23 3

I G_10:10 TYLER 0
G_10:10 BOULo 18 10
G_10:10 BRANN 28 18

I
G_10:10 EGBER 71 2
G_10:10 MCCOR 20 2
G_10:10 NETHE 1. 2
G_10:10 PROSP 65 1
G_10:10 STATE 29 6
G_10:10 TERMP 39 2
G_10:10· TWITC 16 12

I G_10:10 UPEGB 35 3
OCT 32
G_11:11 GRAND 22 3

I G_11:11 TYLER 42 1
G_11:11 BOULo 22 2
G_11:11 BRANN 0

I
G_11:11 EGBER 0
G_11:11 MCCOR 0
G_11:11 NETHE 0

I
G_11:11 PROSP 0
G_11:11 STATE 0
G_11:11 TERMP 0
G_11:11 TWITC 19 8

I G_11:11 UPEGB 0
NOV 26
G_12:12 GRAND 23 3
G_12:12 TYLER 47 1
G_12:12 BOULo 25 8-
G_12:12 BRANN 26 3

I
G_12:12 EGBER 0
G_12:12 MCCOR 0
G_12:12 NETHE 0
G_12:12 PROSP 0
G_12:12 STATE 0

I Page 5 North



G_12:12 TERMP
G_12:12 TWITC
G_12:12 UPEGB
DEC
AJI Groups

23
24

28
27

2
7
o

531

mgvalues.xls
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Figure 15. Average Magnesium Levels in Delta Drainage
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NORTH WEST SOUTHEAST
MONTH MGAVG MGAVG MGAVG
J 43 56 38
F 39 82 52
M 57 31
A 31 42 31
M 30 25 28
J 15 27 24

IJ 17 27 22
A 15 26 21

'S 17 32
0 32 31 27
N 26 29
0 28 30

Iannual 27 38 32

I
I
I
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mgvalues.xls

SOUTHEAST DELTA MG N
G_1:1 EMPIR 45 9
G_1:1 BACON 29 9
G_1:1 KINGI 28 14

I G_1:1 WONE 32 5
G_1:1 MANOE 28 2
G_1:1 MOSSO 25 9

I
G_1:1 MOSST 21 4
G_1:1 ORWOO 52 2
G_1:1 PESCA 80, 18
G_1:1 PIERS 31 2

I G_1:1 RINDG 28 9
G_1:1 RIOBl 50 4
G_1:1 SHIMA 26 2
G_1:1 UPJON 24 10
G_1:1 VENIC 33 3
G_1:1 WEBBO 86 1
G_1:1 WOOOW 28 3
JAN 38
G_2:2 EMPIR 69 3
G_2:2 BACON 34 2
G_2:2 KINGI 30 6
G_2:2 WONE 0
G_2:2 MANCE 0

I G_2:2 MOSSO 0
G_2:2 MOSST 0
G_2:2 ORWoo 0
G_2:2 PESCA 63 1
G_2:2 PIERS 0
G_2:2 RINDG 46 4
G_2:2 RIOBl 47 2
G_2:2 SHIMA 28 1
G_2:2 UPJON 28 2
G_2:2 VENIC 0
G_2:2 WEBBO 126 1
G_2:2 WOOOW 0
FEB 52
G_3:3 EMPIR 69 6
G_3:3 BACON 0
G_3:3 KINGI 24 3
G_3:3 LJONE 0
G_3:3 MANCE 0
G_3:3 MOSSO 31 -4

I
G_3:3 MOSST 23 2
G_3:3 ORWOO 0
G_3:3 PESCA 0

I
G_3:3 PIERS 27 1
G_3:3 RINOG 36 2
G_3:3 RIOBl 24 2
G_3:3 SHIMA 27 1
G_3:3 UPJON 22 1

Page 9 Southeast



mgvalues.xls

G_3:3 VENIC 0
G_3:3 WEBBO 0
G_3:3 WOOOW 0
MAR 31
G_4:4 EMPIR 61 10
G_4:4 BACON 18 8
G_4:4 KINGI 24 10
G_4:4 WONE 20 5
G_4:4 MANDE 19 3
G_4:4 MOSSO 32 9

. G_4:4 MOSST 22 2

IG_4:4 ORWOO 37 3
G_4:4 PESCA 62 16
G_4:4 PIERS 28 2
G_4:4 RINDG 29 11

. G_4:4 RIOBl 37 4
G_4:4 SHIMA 26 2
G_4:4 UPJON 23 6 IG_4:4 VENIC 22 3
G_4:4 WEBBO 48 2
G_4:4 WOODW 15 3 IAPR 31
G_5:5 EMPIR 32 6
G_5:5 BACON 0
G_5:5 KINGI 24 3
G_5:5 lJONE 0
G_5:5 MANCE 0
G_5:5 MOSSO 30 5 IG_5:5 MOSST 19 2
G_5:5 ORWOO 0
G_5:5 PESCA 39 2 IG_5:5 PIERS 22 1
G_5:5 RINOG 27 2
G_5:5 RIOBl 22 2 IG_5:5 SHIMA 32 1
G_5:5 UPJON 30 1
G_5:5 VENIC 0

IG_5:5 WEBBO 0
G_5:5 WOODW 0
MAY 28
G_6:6 EMPIR 33 9 IG_6:6 BACON 14 8
G_6:6 KINGI 17 11
G_6:6 lJONE 19 5 IG_6:6 MANCE 15 3
G_6:6 MOSSO 29 3
G_6:6 MOSST 0 IG_6:6 ORWOO 40 3
G_6:6 PESCA 49 15
G_6:6 PIERS 24 1

IG_6:6 RINDG 20 5

Page 10 Southeast



mgvalues.xls

G_8:8 RIOBl 27 2
G_8:8 SHIMA 11 1
G_6:6 UPJON 18 9
G_6:6 VENIC 17 2

I G_8:8 WEBBO 38 1
<3_8:8 WOOOW 13 3
JUN 24

I
G_7:7 EMPIR 23 9
G_7:7 BACON 15 10
G_7:7 KINGI 21 ' 15

, G_7:7 lJONE 13 10

I G_7:7 MANOE 15 4
G_7:7 MOSSO 26 5
G_7:7 MOSST 0
G_7:7 ORWOO 28 4
G_7:7 PESCA 48 20
G_7:7 PIERS 13 1
G_7:7 RINOG 20 6
G_7:7 RIOBl 31 2
G_7:7 SHIMA 20 1
G_7:7 UPJON 17 10
G_7:7 VENIC 17 4
G_7:7 WEBBO 31 2
G_7:7 WOOOW 14 2

I JUL 22
G_8:8 EMPIR 20 7
G_8:8 BACON 14 8

I G_8:8 KINGI 25 11
G_8:8 lJONE 15 '5
G_8:8 MANOE 16 3

I
G...8:8 MOSSO 28 10
G_8:8 MOSST 18 2
G_8:8 ORWOO 22 2

I
G_8:8 PESCA 48 14
G_8:8 PIERS 11 1
G_8:8 RINOG 18 8
G_8:8 RIOBl 34 2

I G_8:8 SHIMA 23 1
G_8:8 UPJON 18 5
G_8:8 VENle 15 3

I G_8:8 WEBBO 29 2
G_8:8 WOOOW 14 2
AUG 21

I
G_9:9 EMPIR 78 4
G_9:9 BACON 0
G_9:9 KINGI 0

I
G_9:9 LJONE 0
G_9:9 MANOE 0
G_9:9 MOSSO 0
G_9:9 MOSST 0

I G_9:9 ORWOO 0

I Page 11 Southeast



mgvalues.xls

G_9:9 PESCA 0
G_9:9 PIERS 0
G_9:9 RINOG 0
G_9:9 RIOBl 0
G_9:9 SHIMA 0 IG_9:9 UPJON 0
G_9:9 VENIC 0
G_9:9 WEBBO 0

IG_9:9 WOOOW 0
SEP 76

. G_10:10 EMPIR 52 8

IG_10:10 BACON 17 8
G_10:10 KINGI 23 13
G_10:10 WONE 18 8
G_10:10 MANOE 17 .3 IG_10:10 MOSSO 27 5
G_10:10 MOSST 17 2
G_10:10 ORWOO 49 2 IG_10:10 PESCA 69 17
G_10:10 PIERS 16 1
G_10:10 RINOG 23 7

IG_1 0:1 0 RIOBl 50 2
G_10:10 SHIMA 21 1
G_10:10 UPJON 19 5

IG_10:10 VENIC 15 3
G_10:10 WEBSO 24 1
G_10:10 wooow 11 2
OCT 27
G_11:11 EMPIR 37 4
G_11:11 BACON 0
G_11:11 KINGI 0
G_11:11 lJONE 0
G_11:11 MANOE 0
G_11:11 MOSSO 0
G_11:11 MOSST 0
G_11:11 ORWOO 0
G_11:11 PESCA 0
G_11:11 PIERS 0 IG_11:11 RINOG 0
G_11:11 RIOBl 0
G_11:11 SHIMA 0 IG_11:11 UPJON 21 1
G_11:11 VENIC 0
G_11:11 WESSO 0
G_11:11 WOOOW 0
NOV 29
G_12:12 EMPIR 30 5

IG_12:12 BACON 0
G_12:12 KINGI 25 3
G_12:12 lJONE 0
G_12:12 MANOE 0

Page 12 Southeast



I
I
I

I
I
I
I

I

I
I
I
I

G_12:12 MOSSO
G_12:12 MOSST
G_12:12 ORWOO
G_12:12 PESCA
G_12:12 PIERS
G_12:12 RINOG
G_12:12 RIOBl
G_12:12 SHIMA
G_12:12 UPJON
G_12:12 VENIC

. G_12:12 WEBSO
G_12:12 WOOOW
Southeast
All Groups

26
50
23
24

30
32

o
o
o
o
o
2
2
1
3
o
o
o

664

mgvalues.xls

Page 13 Southeast



chlorldes.xls

'Nat Cl_MEANS Cl_N
0_1:1 HalLA 285 15

o_':1 JERSE 545 2

o_1:1 PALMT 205 3
o_1:1 WEBBO 264 4 Ijan 350

G_2:2 HalLA 272 3
G_2:2 JERSe 687 1

IG_2:2 PALMT a
G_2:2 WEBBO 301 1

. feb 420

o_3:3 HalLA 0

o_3:3 JERSE 621 3

G_3:3 PALMT 0

G_3:3 WEBBO 0

mar 621

0_4:4 HaLLA 247 15

G_4:4 JERSE 308 2

G_4:4 PALMT 154 3
G_4:4 WEBBO 189 6

apr 224

IG_5:5 HalLA a
o_5:5 JERSE 141 2

G_5:5 PAlMT 0

G_5:5 WEBBO 0

may 141

G_6:6 HalLA 155 12

G_6:6 JERSE 160 4 IG_6:6 PALMT 128 2

G_6:6 WEBBO 168 1

jun 153

GJ:7 HalLA 1n 15

0J:7 JERSE 222 4

G_7:7 PAlMT 138 3

I0_7:7 WEBBO 163 4

jul 174

G_8:8 HalLA 184 12

o_8:8 JERSE 283 4 IG_8:8 PALMT 157 3

o_8:8 WEBBO 138 2

aug 1lilO

G_9:9 HalLA 0

0_9:9 JERSE 291 3

o_9:9 PALMT 0

IG_9:9 WEBBO 0

sep 291

G_'0:10 HalLA 193 12

CUO:10 JERSE 26e 3

0_10:10 PALMT 133 2

G_'0:'0 WEBBO 157 5

oct 187

Page 1 West
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I
I
I

I
I

chlorides.xls

G_":1f HOlLA 0
G_11:11 JERSE 388 3
G_11:11 PAlMT 0
G_11:11 WE8BO 0
rttN 388
G_12:12 HOlLA 0
G_12:12 JERSE 364 3
G_12:12 PAlMT 0
G_12:12 WE8BO 0
dec 364
'AlI~ 229 157

Page 2 West



chlorides.xls

SOUTHEAST DELTA CLAVG N

G_':' EMPIR 22e 11
G_1:1 BACON 149 9

G_':1 KlNGI 104 17
G_1:1 WONE 1~ 5 IG_1:1 MANDE 88 2

G_':' MOSSO Sl8 9
G_1:1 MOSST 102 4

G_':' ORWOO 175 2

G_':' PESCA *2 18

. G_':' PIERS 54 2

IG_1:1 RINDG 150 11

G_1:1 RIOBL 201 4

0_':1 SHIMA 71 2

IG_':' UPJON 142 10

G_1:1 VENIC 81 3

G_':' WEBBO 269 1

G_1:1 WOODW 137 3 IJAN 155
G_2:2 EMPIR 453 6
G_2:2 BACON 129 2 IG_2:2 KlNGI 112 6

G_2:2 WONE 0

G_2:2 MANOE 0

IG_2:2 MOSSO 0

G_2:2 MOSST 0

G_2:2 ORWOO 0

IG_2:2 PESCA 412 1

,G_2:2 PIERS 0
G_2:2 RINOG 261 4

G_2:2 RIOBl 1046 2

G_2:2 SHIMA 88 1

G_2:2 UPJON 170 2

G_2:2 VENIC 0
G_2:2 WEBBO 281 1

G_2:2 WOOOW 0
FEB 22e
G_3:3 EMPtR 481 7
G_3:3 BACON 0

G_3:3 KlNGI 99 8

IG_3:3 WONE 0
G_3:3 MANOE 0

G_3:3 MOSSO 1511 13

0_3:3 MOSST 112 5 I0_3:3 ORWOO 0
G_3:3 PESCA 0
G_3:3 PIERS 55 2 IG_3:3 R1NOO 228 ..
G_3:3 RIOBL 158 4

G_3:3 SHIMA 85 2

IG_3:3 UPJON 118 3

Page 3 Southeast I



chlorldes.xls

G_3:3 VENIC 0
G_3:3 WEB80 0

G_3:3 WOOOW 0

MAR 1&4

I
G_'t:4 EMPIR ~7 11

G_4:4 BACON 98 8

0_4:4 KlNOI e2 19

0_4:4 WONE 104 5

I 0_4:4 MANOE 81 3

G_4:4 MOSSO 17... 9

G_4:4 MOSST 120 2

I G_4:4 ORWOO 120 3

0_4:4 PESCA 376 19

0_4:4 PIERS 83 2

I
G_4:4 RINDG 170 11

0_4:4 RIOBl 127 4

0_4:4 SHIMA 83 2
0_4:4 UPJON 141 6

0_4:4 VENJC 65 3

0_4:4 WEBBO 165 2
0_4:4 WOOOW 86 3

I APR 147

0_5:5 EMPIR 228 7

0_5:5 BACON 0

I G_5:5 KlNGI 70 3

0_5:5 LJOHE 0

G_S:5 MANOE 0

0_5:5 MOSSO 137 5

0_5:5 MOSST Q8 2
0_5:5 oRWOO 0

0_5:5 PESCA 205 2

I 0_5:5 PIERS 47 1

0_5:5 RINOO 141 2
0_5:5 RIOBl 52 2

I 0_5:5 SHIMA 60 1

0_5:5 UPJON 201 1

0_5:5 VENIC 0

I
0_5:5 WEBBO 0

0_5:5 WOOOW 0

MAY 124

0_6:6 EMPIR 219 10

0_6:6 BACON 72 8

0_6:6 KlNGI 51 11

0_6:6 WONE Q6 5
0_6:6 MANOE a:s 3

0_8:6 MOSSO 2«) 3
0_8:6 MOSST 0

G_6:6 ORWOO 188 3

0_6:6 PESC" 282 15

0_6:8 PIERS 41 1

0_8:6 RINDG 103 5

I Page" Southeast



chlorides.xls

G_s:s RIOBl 75 2

G_s:e SHIMA 25 1

G_S:S UPJON 110 9
G_8:8 VENIC <42 2
G_S:S WEBBO 134 1 IG_s:e WOOCYW 85 3
JUN 114

G3:7 EMPIR 108 10

G_7:7 BACON 97 10

G3:7 KlNGI 7Q 15

G3:7 WONE 71 10

IG3:7 MANOE 68 ..
GJ:7 MOSSO 162 5

G3:7 MOSST 0

G]7 ORWOO 145 .. IGJ:7 PESCA m 20

G3:7 PIERS 18 1

GJ:7 RINOG 98 8 IG]7 RIOBl 108 2

GJ:7 SHIMA 58 1

G]7 UPJON 108 10

IG_7:7 VENIC 41 4

G_7:7 WEBBO 141 2

G3:7 WOOOW 81 2

IJUL 104

0_8:8 EMPIR 98 8

0_8:8 BACON 108 8

G_8:8 KlNGI 96 12 IG_8:8 WONE 84 5

G_8:8 MANOE 80 3

G_8:8 MOSSO 132 10 IG_8:8 MOSST 108 2

G_8:8 ORWOO 97 2

G_8:8 PESCA 2n 14

G_8:8 PIERS 15 1

G_8:8 RINOG 80 8

G_8:8 RIOBl 110 2

IG_8:8 SHIMA 56 1

G_8:8 UPJON 100 8

G_8:8 VENIC 53 3

G_8:8 WEBBO 134 2

G_8:8 WOOOW n 2
AUG 100

G_9:9 EMPIR G3 5 IG_9:9 BACON 0

G_9:9 KlNGI 0

G_9:9 WONE 0

IG_9:9 MANOE 0

G_9:9 MOSSO 0

G-,.:9 MOSST 0

G_9:9 ORWOO 0

Page 5 Southeast I



chlorides.xls

G_9:9 PESCA 0

G_9:9 PIERS 0

G_UI RINDG 0

G_9:9 RIOBL. 0

I
G_9:9 SHIMA 0

0_9:9 UPJON 0

0_9:9 VENIC 0

G_9:9 WEBBO 0

I G_9:9 WOOOW 0

SEP <683

G_10:10 EMPIR 444 9

I 0_10:10 BACON 122 8
G_10:10 KlNGl 83 13

G_10:10 L.JONE 97 8

I
G_10:10 MANOE 79 3

G_10:10 MOSSO 127 5
G_10:10 MOSST 87 2

0_10:10 ORWOO 1"3 2
CUO:10 PESCA 404 17

G_10:10 PIERS 16 1

G_10:10 RINOG 102 7

I G_10:10 RIOBL. 230 2

G_10:10 SHIMA 42 1

G_10:10 UPJON 127 5

I G_10:10 VENIC 43 3
G_10:10 WEBBO 118 1

G_10:10 WOOOW 68 2

I
OCT 138

G_11:11 EMPIR 2..1 5
G_11:11 BACON 0

G_11:11 KlNGI 0

G_11:11 WONE 0

0_11:11 MANDE 0

G_11:11 MOSSO 0

G_11:11 MOSST 0

G_11:11 ORWOO 0

G_11:11 PESCA 0

I G_11:11 PIERS 0

G_11:11 RINDG 0

0_11:11 RIOBL. 0

G_11:11 SHIMA 0

G_11:11 UPJON 112 1

0_11:11 VEN!C 0

I
G_11:11 WEBBO 0

G_11:11 WOOOW 0

NOV 177

G_12:12 EMPIR 133 e
0_12:12 BACON 0

0_12:12 KlNGI 58 3

0_12:12 WONE 0

I G_12:12 MANOE 0

I Psga6 Southeast



G":12:12 MOSSO

G_'2:12 MOSST

G_12:12 ORWoo
G_f2:12 PESCA

G_'2:'2 PIERS

G_'2:'2 RIHOG
G_f2:12 RIOBL

G_12:12 SHIMA

G_'2:12 UPJOH

G_12:12 YEHIC

G_12:12 WEBBO
G_12:12 WooDW
OEC

AI/Groupe

133
185
52

130

117
170

o
o
o
o
o
2
2
1
3
o
o
o

715

chlorides.xls

Page 7 Southeast

I
I
I
I
I

I
I
I
1
I
I
I
I
·1



- - - ------
Figure 17. Average Monthly Chloride Levels in Delta Drainage
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chlorldes.xls

NORTH WEST SOUTHEAST
MONTH CL CL CL
J 82 350 155
F 108 oi20 226
M 99 1604 IA 79 220i 1oi7
M 61 1oi1 120i
J oi1. 153 110i
J 30i 170i 100i
A 30i 190 100

'S 81

I0 60 187 136
N 75 177
0 86 117

I

I

I
I

Page 9 Chlorides

I
I
I
I
I



chlorides.xis

north deb Cllvg n

G_':' GRAND 38 <4
G_1:1 TYLER 79 2

0_':1 BOULO 46 20

I G_':1 BRANN 117 25
G_1:1 EGBER <41 <4
G_1:1 MCCOR 12 2

I
0_1:1 NETHE 96 <4

G_':1 PROSP 86 1

G_':' STATE 98 e
0_':1 TERMP 130 <4

I G_':' TWITe 222 9
o_1:1 UPEGB 46 5
JAN 82
G_2:2 GRAND 33 5
o_2:2 TYLER 73 1
G_2:2 BOULO 59 <4
0_2:2 BRANN 122 <4

G_2:2 EGBER 0
G_2:2 MCCOR 0

I
0_2:2 NETHE 0
G_2:2 PROSP 0
o_2:2 STATE 0
G_2:2 TERMP 0

I G_2:2 TWITC 253 5
G_2:2 UPEGB 0
FEB 108
G_3:3 GRAND 38 5
G_3:3 TYLER 113 <4

G_3:3 BOULO 58 <4
G_3:3 BRANN 129 <4
G_3:3 EGBER 60 <4
G_3:3 MCCOR 21 <4

I
G.,..3:3 NETHE 190 <4
o_3:3 PROSP 30 3
G_3:3 STATE 0
G_3:3 TERMP 136 3

I G_3:3 TWITC 2<47 10
G_3:3 UPEGB 71 2
MAR 98

I G_<4:<4 GRAND 2<4 5
G_<4:<4 TYLER 59 2
G_<4:<4 BOULO 38 1<4
G_<4:<4 BRANN 127 2<4
0_<4:<4 EG8ER 37 •
G_<4:<4 MCCOR 10 <4

I
G_4:<4 NETHE 119 •
G_<4:4 PROSP 18 1
G_<4:<4 STATE 1<U e
G_<4:<4 TERMP 128 •

I G_<4:<4 TWITC 180 8

I Page 10 North



chlorldes.xls

0_'4;4 UPEOB ee IS
APR 78

G_5:5 GRANO 15 5
0_5:5 TYLER 23 2
0_5:5 BOULo 18 2 IG_5:5 BRANN 86 4
G_5:5 EGBER 38 2
0_5:5 MCCOR 12 2 I0_5:5 NETHE 41 2
0_5:5 PROSP & 1

. G_5:5 STATE 0

IG_5:5 TERMP 148 2
0_5:5 "TWITC 175 ..
G_5:5 UPEGB 87 3
MAY 81 I0_8:8 GRAND 17 5
G_8:6 TYLER 8 3

0_6:8 BOULo 28 18 IG_6:6 BRANN 94 20
G_6:6 EOBER 14 2
G_6:8 MCCOR 9 2

IG_6:6 NETHE 13 2
G_8:8 PROSP 0
G_6:6 STATE 54 8

IG_8:6 TERMP 72 2

G_8:6 "TWITC 110 5

G_6:EI UPEGB 30 3

JUN 41 IG3:7 GRAND 15 ..
G3:7 TYlER 81 2

G]7 BOULo 18 20 IG3:7 BRANN 67 24

G_7:7 EGBER 15 2

G_7:7 MCCOR 8 2

IG]7 NETHE 10 2

G3:7 PROSP 7 1

G3:7 STATE 27 8

IG]7 TERMP 7S 2

G3:7 TWITC 88 7

GJ:7 UPEGB 18 3

JUL 34 IG_8:8 GRAND 1S 4

G_8:8 TYLER 21 2
G_8:8 BOULo 21 18 IG_8:& BRANN as 18

0_8:8 EGBER 12 1
0_8:8 MCCCA 7 2

IG_8:8 NETHE 12 2
G_8:8 PROSP 7 1

G_8:& STATE <to 8

IG_8:8 TERMP 78 2

Page 11 North I



chlorldes.xls

G_8:8 TWITe 71 7

G_8:8 UPEGB 34 3
AUG 34
G_9:9 GRAND 2e 5

I
G_9:9 TYLER 32 2
G_9:9 BOULO 0
G_9:9 BRANN 0
G_9:9 EGBER 0

I G_9:9 MCCOR 0

G_9:9 NETHE 0

G_9:9 PROSP 0

I G_9:9 STATE 0

G_9:9 TERMP 0

G-'~:9 TWITC 127 5

I G_9:9 UPEGB 0

SEP G1

G_10:10 GRAND 22 ..

I
G_10:10 TYLER 18 1-

G_10:10 BOULD 31 10

G_10:10 BRANN 111 18

G_10:10 EGBER 33 2

G_'0:10 MCCOR 7 2

G_10:10 NETHE 1G 2

o_10:10 PROSP 22 1

I G_10:10 STATE 111 6
0_10:10 TERMP 165 2
G_10:10 lWlTC 1"5 12
G_10:10 UPEOB 37 3

OCT 60
G_11:11 GRAND 20 5

I
G_11:11 TYLER 69 2

G_11:11 BOULO 30 2

0_11:11 BRANN 0

G_11:11 EGBER 0

I G_11:11 MCCOR 0

G_11:11 NETHE 0

G_11:11 PROSP 0

I G_11:11 STATE 0

G_11:11 TERMP 0
G_11:11 lWlTC 182 8

I
G_11:11 UPEGB 0

NOV 75
G_12:12 GRAND 28 5

I
G_12:12 TYLER 88 2

G_12:12 BOULO 38 8
G_12:12 BRANN 98 3
G_12:12 EGBER 0

I G_'2:'2 MCCOR 0

G_12:12 NETHE 0

G_12:12 PROSP 0

I G_12:12 STATE 0

I Page 12 North



chlorldes.xls

0_'2:'2 TERMP 10 2
0_12:12 TWITC 211 7
G_'2:12 UPEGB 0
OEC ae
All Groupa 78 591 I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 13 North I



TDSvalues.xls

Wm TOS avg n
G_1:1 HOlLA 988 15

G_':1 JERSE 1915 2
G_1:1 PALMT 849 3

I
G_1:1 WEBSO 953 4
jan 1176

G_2:2 HOlLA 103Q 3
G_2:2 JERSE 20040 1

I G_2:2 PAlMT 0

G_2:2 WEBBO 1890 1

feb 1590

G_3:3 HOlLA 0

G_3:3 JERSE 1840 3

0_3:3 PALMT 0

I
G_3:3 WEBBO 0
mar 1840

G_4:4 HOlLA 887 15

G_4:4 JERSE 1017 2

G_4:4 PAlMT 663 3

G_4:4 WEBBO 759 6

apr 832

I G_5:5 HOlLA 0

G_5:5 JERSE 494 2

G_5:5 PAlMT 0

I G_5:5 WEBBO 0
may 494

G_6:6 HOlLA 520 12

I
G_6:6 JERSE 566 4

G_6:6 PALMT 541 2

G_6:6 WEBBO 602 1

Jun 557

I GJ:7 HOlLA 550 15

GJ:7 JERSE 639 4

GJ:7 PAlMT 455 3

I 0J:7 WEBBO &42 4

lUI 571

G_8:8 HOLLA 563 12

G_8:8 JERSE 702 4

G_8:8 PAlMT 509 3
, 0_8:8 WEBBO 457 2

I
aug S58

G_9:9 HOlLA 0

0_9:9 JERSE - 3

0_9:9 PAWT 0

0_9:9 WEBBO 0

up -G_'0:'0 HOlLA 1103 12

I 0_10:10 JERSE &4S 3

G_'0:'0 PAlMT 545 2
G_'0:10 WEBBO 829 5

oct eoe

I Page 1 West



G_11:11 HOLLA

G_11:11 JERSE

G_11:11 PAlMT

G_11:11 WEB80

nov
G_12:12 HOUA

G_'2:12 JERSE

G_12:12 PALMT

CU2:12 WE880

dec
All Groupe

~18

753

o
3

o
o

o
3

o
o

157

TDSvalues.xls

Page 2 West

I
I
I
I
I

I

I

I
I
I
I
I
I



TOSvalues.xls

IOUtheaat TOS avg n

G_1:1 EMPIR 875 10

G_1:1 BACON 811 9

G_1:1 KlNGI 457 17

I
G_1:1 WONE 898 5
G_1:1 MANOE 569 2

G_1:1 MOSSO 486 9
G_1:1 MOSST 448 4

I 0_1:1 ORWOO 848 2

G_1:1 PESCA 1322 18

G_1:1 PIERS 456 2

I G_1:1 RINOG 605 11

G_1:1 RIOBL 695 4

G_1:1 SHIMA ~ 2

I
G_1:1 UPJON 554 10

G_1:1 VENtC 804 3

G_1:1 WEB80 1360 1
G_':1 WOOOW 592 3

jan 681

G_2:2 EMPIR 1330 3

G_2:2 BACON 635 2

I G_2:2 KlNGI 488 6

G_2:2 LJONE 0

G_2:2 MANOE 0

I G_2:2 MOSSO 0

G_2:2 MOSST 0

G_2:2 ORWOO 0

G_2:2 PESCA 1410 1

G_2:2 PIERS 0

G_2:2 RINOG 909 4

G_2:2 RIOBl 610 2

G_2:2 SHIMA 412 1

G_2:2 UPJON 637 2

G_2:2 VENIC 0

I 0_2:2 WEB80 1970 1

G_2:2 WOOOW 0

feb 933

G_3:3 EMPIR 1388 S
G_3:3 BACON 0

G_3:3 KlNGI <435 3

I
G_3:3 WONE 0

G_3:3 MANOE 0

G_3:3 MOSSO 580 4

G_3:3 MOSST 847 2

0_3:3 ORWOO 0

0_3:3 PESCA 0

G_3:3 PIERS 364 1

I G_3:3 RINDG 744 2

G_3:3 RIOBl 374 2

G_3:3 SHIMA 414 1

I 0_3:3 UPJON 513 1

I Page 3 Southeast



TDSvalues.xls

G_3:3 VENIC 0
G_3:3 WEBBO 0
G_3:3 WOOOW 0
mlr 808
G_4:4 EMPIR 1180 10 IG_4:4 BACON 375 e
G_4:4 KlNGI 3Q6 HI
G_4:4 WONE 420 5
G_4:4 MANce 421 3
G_4:4 MOSSO 0ffT 8

G_4:4 MqSST 500 2

IG_4:4 ORWOO 598 3
G_4:4 PESCA 1156 16
G_4:4 PIERS 371 2
G_4:4 RINOG 583 11 IG_4:4 RIOBL 578 4

G_'U SHIMA 404 2
G_4:4 UPJON 516 6 IG_4:4 VENIC 426 3

G_'t4 WEBBO 834 2
G_.U WOOOW 329 3

Iapr 574
G_5:5 EMPIR 655 6
G_5:5 BACON 0

IG_5:5 KINGI 397 3
G_5:5 WONE 0
G_5:5 MANCE 0
G_5:5 MOSSO 131 5 IG_5:5 MOSST 426 2
G_5:5 ORWOO 0

G_5:5 PESCA 801 2
G_5:5 PIERS 294 1

G_5:5 RINOG 525 2
G_5:5 RIOBL 310 2

IG_5:5 SHIMA 426 1
G_5:5 UPJON 666 1

G_5:5 VENtC 0

IG_5:5 WEBSO 0

G_5:5 WOOOW 0

may 513

G_6:6 EMPIR 659 9 IG_15:6 BACON 26S 8

G_6:6 KlNGI 285 11

G_6:6 WONE 400 5 IG_6:6 MANOE 346 3

G_6:6 MOSSO 737 3

G_6:6 MOSST 0

IG_6:6 ORWOO 681 3

G_6:6 PESCA SlQ() 15

G_6:6 PIERS 288 1

IG_6:6 RINOG 418 5

Page" Southeast I



TDSvalues.xls

G_8:8 RIOBl 426 2
G_8:6 SHIMA 208 1
G_8:8 UPJON <405 lJ

G_8:8 VENle 368 2
G_8:8 WEBBO 815 1

0_8:8 WOODW 280 3

Jun 4162
GJ:7 EMPIR 452 9

I GJ:7 BACON 305 10
G_7:7 KlNGI 363 16

GJ:7 WONE 288 10

I 0_7:7 MANCE 335 4
0_7:7 MOSSO 621 5

0J:7 MOSST 0
G_7:7 ORWOO <488 4

0_7:7 PESCA lJ87 20

GJ:7 PIERS 189 1

I
0_7:7 RINOG 422 8

03:7 RIOBl <459 2
G_7:7 SHIMA 358 1

GJ:7 UPJON 3&4 10

I GJ:7 VENIC 336 4

G3:7 WEBBO 537 2

0_7:7 WOOOW 279 2

I jul 424

G_8:8 EMPIR 366 7

G_8:8 BACON 312 8

I
G_8:8 KlNOI 0430 11

G_8:8 WONE 328 5
G_8:8 MANOE 3fS7 3

I
G_8:8 MOSSO 605 10
G_8:8 MOSST 436 2
G_8:8 ORWOO 369 2
0_8:8 PESCA 942 13

I G_8:8 PIERS 154 1

G_8:8 RINOO 360 8

G_8:8 RIOBl 519 2

I 0_8:8 SHIMA 319 1

0_8:8 UPJON 383 5
G_8:8 VENIC 2Sl8 3

I
G_8:8 WEBBO ..e3 2
G_8:8 WOOCW 2SM 2
aug a

I
o_9:8 EMPIR 1410 4

G_9:9 BACON 0
o_9:9 KlNOI 0
G_9:9 WONE 0

I G_9:9 MANDE 0
G_9:9 MOSSO 0
0_9:8 MOSST 0

I G_9:9 ORWOO 0

I PageS Southeast





TDSvalues.xls

0_12:12 MOSSO 0
0_12:12 MOIST 0
G_12:12 ORWOO 0
G_12:12 PESCA 0

I 0_'2:12 PIERS 0
G_12:12 RINOO 571 2
0_12:12 RI08l eaa 2

I
0_12:12 SHIMA 382 1
0_12:12 UPJON .. 3
0_12:12 VENle 0
0_'2:12 WEBBO 0
G_12:12 WOODW 0
dec 518
AI Groupe 810 669

I

Page 7 Southeast



Figure 13. Average TDS in Delta Drainage

1800 I I

1600 ~ ,. 1590 I

1~~ / I

1200 ~ /1176 I

~51

400 ~ ~~-:tC:Q ~ 424 6408 7 ~98 ·412 ..... 441

200 ~ • L_:» - , - -~-. I

./ ~ \. _606 I600~ ~ ~4\: _.~5S7 -571 .558

enJ:! 800 ~ / \. ~632r" \: I

~ 10001 II-+-North I.s. A 933 west
-A- Southeast

o ~ iii iii iii Ii'
J F M A M J J

Month

A S o N o
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TDSvalues.xls

606 520
558
518

Southeast
1176 681
1590 933

606
832 574
494 513
557 462
571 424
558 408

TDS averages
Month North West
J 542
F 659
M 672
A 416
M 369
J 239
J 251
A 244
S 283
o 403
N 412
o 443

I
I
I

I
I
I

I

Page 9 TDS



TDSvalues.xls

north TOS avg "G_1:1 GRAND 444 2
G_1:1 TYLER e 1

G_':1 BOULO 471 20

G_':1 BRANN 591 24
G_1:1 EGBER 888 4
G_1:1 MCCOR 218 2

G_':1 NETHE <450 4

G_':1 PROSP 1010 1

G_':1 STATE ~7t 0

G_':1 TERMP 546 4
G_1:1 TWITC 824 9

G_':1 UPEGB 335 5
jan S42
G_2:2 GRAND 414 3
G_2:2 TYLER 0
G_2:2 BOULO 608 4
G_2:2 BRANN 649 4

G_2:2 EGBER 0
G_2:2 MCCOR 0
G_2:2 NETHE 0
G_2:2 PROSP 0
G_2:2 STATE 0

G_2:2 TERMP 0

IG_2:2 "TWITC 966 5
G_2:2 UPEGB 0

feb 6S8

G_3:3 GRAND 436 3 IG_3:3 TYLER 7<43 1

G_3:3 BOULD 547 2
G_3:3 BRANN 550 4 IG_3:3 EGBER 1120 2

G_3:3 MCCOR 260 2
G_3:3 NETHE &42 2

IG_3:3 PROSP 7<68 1

G_3:3 STATE 0
G_3:3 TERMP m 2

IG_3:3 TWITC Sl66 10

G_3:3 UPEGB 817 2
mar 872

G_4:4 GRAND 228 2
G_":4 TYLER 184 1

G_":" BOULD 361 14

G_4:4 BRANN 547 24

G_4:4 EG8ER 581 4

G_4:4 MCCOR 144 ..
G_'4:4 NETHE 470 4

IG_4:4 PROSP 334 1
G_4:4 STATE 523 8

G_4:4 TERMP 440 ..
IG_4:4 TWITC &48 8

North Page 10



TDSvalues.xls

0_4:4 UPE08 53e 8
apr 418

0_5:5 ORAND 183 3
G_5:5 TYLER 183 1
0_5:5 BOUlD 181 2
0_5:5 BRANN 4Z1 4
0_5:5 EGBER 72e 2
G_5:5 MeCOR 1~ 2

I G_5:5 NETHE 220 2
G_5:5 PROSP 135 1

. G_5:5 STATE 0
0_5:5 TERMP 47e 2

G_5:5 TWlTC 573 4
0_5:5 UPEGa 821 3

I !NY 3lI8

G_s:e ORAND 204 3
0_8:8 TYLER 133 1

I
G_6:6 BOULD 234 18
G_8:8 BRANN 404 20
G_6:6 EGBER 200 2

G_8:6 MCCOR 115 2

I G_6:6 NETHE 133 2
G_6:6 PROSP 0
G_6:6 STATE 224 6
G_8:6 TERMP 338 2
G_6:6 lWlTC 397 5
0_6:8 UPEGB 248 3

Jun 23Sl

03:7 GRAND 173 3

GJ:7 TYLER 712 1

I
°3:7 BOULD 182 20
G_7:7 BRANN 315 24

G3:7 EGBER 246 2

GJ:7 MCCOR 106 2

I GJ:7 NETHE 135 2
G3:7 PROSP 114 1
0_7:7 STATE 155 e

I G_7:7 TERMP 288 2

03:7 TWITC 313 7

G3:7 UPEGB 182 3

I
jul 251
G_8:8 GRAND 178 2
G_8:8 TYlER 208 1

G_8:8 BOULD 171 10
0_8:8 BRANN - 18
G_8:e EGlER - 1

G_8:8 MCCOR 113 2

I 0_8:8 NETHE 1«57 2
0_8:8 PROSP 128 1

G_8:8 STATE 234 8

I G_8:8 TERMP 323 2

I North Page 11



TDSvalues.xls

G_8:8 TWITC »6 7

G_8:8 UPEGB 273 3
aug 244
G_9:9 GRAND 233 3

G_U TYLER 'ZJ7 1

G_8:9 BOULD 0

G_9:9 BRANN 0

G_9:9 EGBER 0

0_9:9 MCCOR 0

G_9:9 NETHE 0

. G_9:9 PROSP 0

G_9:9 STATE 0

G_9:9 TERMP 0

G_9:9 TWITC 380 5
G_9:9 UPEGB 0

IMP 283

0_10:10 GRAND 268 3
G_10:10 TYLER 0

I0_10:10 BOULD 329 10

G_10:10 BRANN 443 18

G_10:10 EGBER 834 2
G_10:10 MCCOR 201 2 IG_10:10 NETHE 173 2

0_10:10 PROSP 5047 1

0_10:10 STATE 461 6 I0_10:10 TERMP 584 2

0_10:10 TWITC 424 12

0_10:10 UPEGB 371 3

oct 403

0_11:11 GRANO 280 3
G_11:11 TYLER 527 1

G_11:11 BOULD 351 2

G_11:11 BRANN 0

G_11:11 EGBER 0

G_11:11 MeCOR 0

G_11:11 NETHE 0

G_11:11 PROSP 0

G_11:11 STATE 0

G_11:11 TERMP 0

G_11:11 TW1TC 481 8

G_11:11 UPEGB 0

IlOY 412

G_12:12 GRAND 284 3
G_12:12 TYLER 538 1

IG_12:12 BOULD 41~ e
G_'2:'2 BRANN ~ 3
0_12:12 EGBER 0

G_12:12 MCCOR 0

G_12:12 NETHE 0

0_12:12 PROSP 0

G_12:12 STATE 0 I
North Page 12
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I

I
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I

I

0_'2:'2 TERMP
0_12:12 TWITe

o_12:12 UPEOB
dec

AN Groupe

2
7
o

TDSvalues.xls
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