
State of California

Memorandum

Date February 28, 2001

The Resources Agency

To Joe Karkoski
303(d) List Update Coordinator
Central Valley Region
California Regional Water Quality Control Board
3443 Routier Road, Suite A
Sacramento, California 95827-3003

,'-

From Department of Water Resources

Subject: Solicitation of Water Quality Information

In response to the February 21, 2001 "Public Solicitation of Water Quality
Information", I am sending you two copies each of Department of Water Resources
Water Quality Assessment of the State Water Project, 1996-199? and Department of
Water Resources Water Quality Assessment of the State Water Project, 1998-1999.

If after review of these publications, you would like additional information or
raw data, please contact me or your staff may contact Chris Erickson at
(916) 653-1154.

Larry Joyce, Chief
Water Quality Section
Divisior:1 of Operations and Maintenance
(916) 653-7213



Water Quality Assessment of
the State Water Project, 1996-97

California Department of Water Resources
Division of Operations and Maintenance

Water Quality Section

'.' ,I

o

\., .. '

':: ,. ';"
I "

~" .. )
.'- .,'"'.

r,.n

Thomas M. Hannigan
Director

Department of Water Resources

September 1999

Mary D. Nichols
Secretary for Resources
The Resources Agency

Gray Davis
Governor

State of California

01
,

D
,I'

I
-I
"m

,..­
I
I
I
I
I
I
I'
I
I
I
I
I



'I
m

I
I·
I
I
I
I
I
I
,I
I
I
I
I
I

,

"'I
I

Contents

Organization iii

Acronyms and Abbreviations Used xi

I. Executive Summary 1

Annual and Seasonal Trends.................................................................................................................... 1

North Bay Aqueduct 1

South Bay Aqueduct............................................................................................................................ 2

California Aqueduct................ 2

San ,Luis Reservoir 3

Pyramid Lake.......... 4

Castaic Lake........................................................................................................................................ 5,

Special Investigations.............................................. 5

Non-Project Inflows 5

Effects of Dredging on Sari Luis Canal Water Quality 6

Oil Release in the California Aqueduct 6

Water Quality Assessment of the North Bay Aqueduct 6

II. Introduction 9

Objectives 9

Monitoring Strategy.............. 9

III. Annual and Seasonal Trends 11

Standards and Objectives 11

Conventional Parameters and Major Minerals 11

Feather River Watershed : 11

North Bay and South Bay Aqueducts 13

California Aqueduct and Coastal Branch............ 18 "

San Luis Reservoir and Southern California Lakes 25

Minor Elements 28

Feather River Watershed 28

North Bay and South Bay Aqueducts 30

California Aqueduct and Coastal Branch 33
111



San Luis Reservoir and Southern California Lakes 35

Nutrients ~ ~ 39

Feather River Watershed ~ 40

North Bay and South Bay Aqueducts 40

California Aqueduct 41

San Luis Reservoir and Southern California Lakes 43

Organic Compounds..................................................................................................................... 44

Total Organic Carbon and Trihalomethane Formation Potential 44

North Bay and South Bay Aqueducts ~ 44

California Aqueduct and Coastal Branch 49

Southern California Lakes : 49

Organic Chemicals 51

IV. Special Investigations 53

Non-Project Inflows 53

Floodwater Inflows to the San Luis Canal ; 53

Inflow Volumes , 53

Floodwater Quality 53

Aqueduct Water Quality ~ 56

Kern River Intertie ; 58

Natural Inflows to Southern California Lakes ~ 61

Pyramid Lake ~ 61

Silverwood Lake 65

Castaic Lake ~ ~ 70

Effects of Dredging on San Luis Canal Water Quality 71

Oil Release in the California Aqueduct " 74

Water Quality Assessment of the North Bay Aqueduct : 75

TOC Trends 76

Coliforms 79 .. '

Other Parameters............................................................................................ 81

List of Tables

1-1 Annual Water Quality Summary in Pyramid Lake................................................................................ 4

iv

~I'

I
.1
~I

·1
·1
I
I
I

"I;
I
I
I
I
I
I
Ii
I



u
U
I­
I
I
'I
I
I
I
I
II
I
'I,
I
II

I
I
I
I

1-2 Annual Water Quality Summary in Castaic Lake................................................................................ 5

3-1 Conventional Parameters and Major Minerals in the Feather River Watershed, 1996-97................... 12

3-2 Conventional Parameters in San Luis Reservoir and Southern California Lakes, 1996-97 25

3-3 Major Minerals in San Luis Reservoir and Southern California Lakes, 1996-97 26

3-4 Minor Element Concentrations in the Feather River Watershed, 1996-97 29

3-5 Metallic Element Concentrations in the North Bay and South Bay

Aqueducts, 1996-97 31

3-6 Nonmetallic Element Concentrations in the North Bay and South Bay

Aqueducts, 1996-97 33

3-7 Metallic Element Concentrations in the California Aqueduct and

Coastal Branch, 1996-97 34

3-8 Nonmetallic Element Concentrations in the California Aqueduct

and Coastal Branch, 1996-97 36

3-9 Minor Element Concentrations in San Luis Reservoir and Southern California Lakes, 1996-97........ 38

3-10 Nutrient Concentrations in the Feather River Watershed, 1996-97 40

3-11 Nutrient Concentrations in the North Bay and South Bay Aqueducts, 1996-97 41

3-12 Nutrient Concentrations in the California Aqueduct, 1996-97........ 42

3-13 Nutrient Concentrations in San Luis Reservoir and Southern California Lakes, 1996-97 43

3-14 Insecticides, Herbicides,and Organic Chemicals in the State Water Project, 1996-97 .. 52

4-1 General Water Quality Parameters in SLC Floodwater Inflows 54
'tt

4-2 Minor Element Concentrations in SLC Floodwater Inflows 56

4-3 Pesticides and Herbicides in SLC Floodwater Inflows 56

4-4 Kern River Intertie Water Quality Summary, January - February 1997 59

4-5 Water Quality Summary of Piru Creek, Pyramid Lake, and the California Aqueduct at Check 41 62

4-6 Water Quality Summary of Silverwood Lake Inflows and Outflows 67

4-7 Summary of Water Quality Parameters in the SLC Upstream and Downstream

Dredging Activities, June 1996 74

4-8 Cumulative Seasonal Rainfall 3 Days Prior to the First Season's

Elevated TOC Concentration at Barker Slough Pumping Plant, 1991 to 1996................................ 79'

List of Figures

1-1 Annual Water Quality Summary in the North Bay Aqueduct, Barker Slough Pumping Plant 1

1-2 Annual Water Quality Summary in the South Bay Aqueduct, Santa Clara Terminal Tank................. 2

v



1-3 Annual Water Quality Summary in the California Aquedtict............................................................... 3

1-4 Annual Water Quality Summary in San Luis Reservoir....................................................................... 4

1-5 Rainfall and Total Organic Carbon at Barker Slough Pumping Plant, 1989-96................................... 7

3-1 Conventional Parameters in the North Bay and South Bay Aqueducts, 1996-97 14

3-2 Major Minerals in the North Bay and South Bay Aqueducts, 1996-97................................................ 16

3-3 Monthly TDS and Turbidity in the North Bay and South Bay Aqueducts : 17

3-4 Monthly Sulfate, Chloride, and Hardness in the North Bay and South Bay Aqueducts 18

3-5 Conventional Parameters in the California Aqueduct and Coastal Branch, 1996-97........................... 19

3-6 Major Minerals in the California Aqueduct and Coastal Branch, 1996-97 21

3-7 Monthly TDS and Turbidity in the California Aqueduct 23

3-8 Monthly Sulfate, Chloride, and Hardness in the California Aqueduct................................................. 24

3-9 Monthly TDS and Turbidity in San Luis Reservoir and Southern California Lakes 27

3-10 Monthly Sulfate, Chloride, and Hardness in San Luis Reservoir and

Southern California Lakes , 28

3-11 Monthly Iron, Manganese, and Bromide in the North Bay and South Bay Aqueducts 32

3-12 Monthly Iron, Manganese, and Bromide in the California Aqueduct, 1996-97 :- 37

3-13 Monthly Iron and Manganese in San Luis Reservoir and Southern

California Lakes ~ 39

3-14 Monthly Nutrient Concentrations in the North Bay and South Bay Aqueducts 41

3-15'Monthly Nutrient Concentrations in the California Aqueduct 42

3-16 Monthly Nutrient Concentrations in San Luis Reservoir and Southern California Lakes 44

3-17 TOC, DOC, TTHMFP, and UV 254 Measurements in.the North Bay Aqueduct

at Barker Slough Pumping Plant, 1996-97 45

3-18 Correlation between Total and Dissolved Organic Carbon and UV 254 at

Barker Slough Pumping Plant 45

3-19 Monthly TOC and TIHMFP Concentrations in the North Bay and South Bay Aqueducts 46

3-20 Percentage by Concentration of Individual Trihalomethanes Composing TTHMFPin the Project .. : 47

3-21 TOC and TTHMFP in the California Aqueduct and Coastal Branch, 1996-97 49

3-22 Monthly TOC and TIHMFP in the California Aqueduct 50",

3-23 Quarterly TOC and TIHMFP in Castaic Lake : 51

4-1 Annual SLC Floodwater Inflow Volum~s, 1973-97 53

4-2 Monthly Floodwater Inflow Volumes per Drain Inlet, 1996-97 54

4-3 Mineralogy of Salt and Cantua Creeks 55

vi

'I
II
I
I
I
1\

I
'I
I
\J

I
1\
·1
I
I
,1\

.1
,I
,J
II



I
I
I
,I

I
,I

I
'I
I
I
:1
I
'I
J
II

I
11
~I

I

4-4 Daily Pumping at Dos Amigos Pumping Plant, Check 21 Flows, and Floodwater

Inflows to the San Luis Canal, December 1996 - February 1997 57

4-5 Daily Turbidity and Conductivity in the San Luis Canal at Checks 13, 18, and 21,

December 1996 - February 1997 57

4-6 Kern River Intertie Inflows to California Aqueduct, January - Februrary 1997 58

4-7 Conductivity in the Kern River Intertie and California Aqueduct, January - March 1997................. 60

4-8 Turbidity in the Kern River Intertie and California Aqueduct, January - March 1997 60

4-9 Pyramid Lake and Water Quality Sampling Station Locations 61

4-10 Monthly Non-Project Inflows to Pyramid Lake, 1996-97 62

4-11 Total Dissolved Solids and Inflows to Pyramid Lake, 1996-97 62

4-12 Mineralogical Composition of Pyramid Lake, Check 41, and Piru Creek Inflows, 1996-97 63

4-13 Annual Mineral Load Percentages to Pyramid Lake from Piru Creek, 1995-97................................. 64

4-14 Annual Nutrient Load Percentages to Pyramid Lake from Piru Creek, 1995-97 64

4-15 Water Quality Sampling Stations on Silverwood Lake 65

4-16 Monthly Project and Non-Project Inflows to Silverwood Lake, 1996-97 66

4-17 TDS in Silverwood Lake and Its Inflows/Outflows, 1996-97 66

4-18 Annual Mineral Concentrations in ProjectINon-Project Inflows to Silverwood Lake, 1996-97 67

4-19 Mineralogical Composition of Silverwood Lake Inflows and Outflows 68

4-20 Mineralogical Shift at Devil Canyon Afterbay from Non-Project Inflows 69

4-21 Annual Nutrient and TDS Load Percentages to Silverwood Lake from Miller and

Cleghorn Creeks, 1995-97· 70

4-22 Turbidity in the San Luis Canal Upstream and Downstream of Dredging Activities 72

4-23 Hourly Aqueduct Flows at Check 18 and Turbidity at Check 21, May 1-15, 1996 72

4-24 Anionic/Cationic Values between Upstream and Downstream Stations

in the San Luis Canal, June 10, 1996 73

4-25 Barker Slough and Barker Slough Pumping Plant in the Northern Sacramento-

San Joaquin DeltalEstuary 76

4-26 Total Organic Carbon in the North Bay Aqueduct and Monthly Rainfall at the

City of Fairfield, October 1989 to October 1996. 77

4-27 Total Organic Carbon in the North Bay Aqueduct and Rainfall in the City of

Fairfield, 1991-93 , 77

4-28 Total Organic Concentrations in the North Bay Aqueduct and Rainfall in the

City of Fairfield, 1994-96 ; 78

vii



4-29 Total Colifonns and Daily Rainfall at Barker Slough Pumping Plant, 1992-96 79

4-30 Fecal Colifonns and Daily Rainfall at Barker Slough Pumping Plant, 1992-96 80

4-31 Total and Fecal Colifonn Relationships at Barker Slough Pumping Plant, Sacramento

River at the City of West Sacramento Water Treatment Plant, and Banks Pumping Plant 80

4-32 Seasonal Temperatur~ Fluctuations, Nitrogen Compounds, pH, and Certain Metals with

Daily Rainfall in the North Bay Aqueduct at Barker Slough Pumping Plant : 82

4-33 Relationship between Total Organic Carbon and Organic Nitrogen and Nitrate

at Barker Slough Pumping Plant 82

References ! ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~. 83

Appendices

Appendix A (Methods) 85

Appendix B (Water Quality Standards and Objectives) : 101

Appendix C (Data Tables) : ; , 105

Appendix '0 (Explanation of a Trilinear Plot) : 137

viii

I
,I

I
I~

I
'Ii
,I,
'1-1

I.
I'
:1
I
I
,I
;1

'I
I
I
f



This report was prepared under the supervision of

Barry L. Montoya, Environmental Specialist IV (Spec.)

Daniel F. Peterson, Chief, Environmental Assessment Branch

Archie Noriega, Acting Chief, Division of Operations and Maintenance
Don Kurosaka, Assistant to Chief, Division ofOperations and Maintenance

Tom Glover, Chief, Water and Plant Engineering Office

IX

Raymond D. Hart
Deputy Director

Susan N. Weber
Chief Counsel

Steve Macaulay
Chief Deputy Director

Department of Water Resources
Thomas M. Hannigan

Director

By

The Resources Agency
Mary D. Nichols

Secretary for Resources

Division of Operations and Maintenance

State of California
Gray Davis, Governor

L. Lucinda Chipponeri
Ass,istant Director for Legislation

Stephen L. Kashiwada
Deputy Director

o
R
B
'I
0'

"D,

I.
I
U

I
:D

U

D
U
'I
I
I
m
I



Database Management
Larry D. Joyce, Chief, Water Quality Section

Roberto Gomez, Eng., Water Resources
Min Yu, Eng., Water Resources *

Bryte Laboratory
William C. Nickels, Chief

Sidney Fong, P.H. Chemist ill (Supv.)
Mark Bettencourt, Lab. Tech.
Guy Gilbert, P.H. Chemist II

Richard Hernandez, P.H. Chemist II
Jack R. Kersh, Bus. Servo Asst.
Anthony Lee, P.H. Chemist II

M. Pineda, P.H Chemist I
Josie Quiambo, P.H. Chemist II

James Ray, P.H. Chemist II
.Mercedes Tescon, P.H. Chemist I

Pritam Thind, P.H. Chemist II
, E. Wong, P.H. Chemist I

Oroville Field Division,
Beckwourth Subcenter
Ralph D. Howell, WSS

Ron Vanscoy, WREA (Spec.)
Robert Carbajal, WREA (Spec.)

Oroville Field Division, Headquarters
Ed Robbins, WSS, Water Operations

John F. Knox, Water Res. Tech. II
Kathie S. Lopez, Water Res. Tech. II

Thomas F. Odekirk, Water Res. Tech. II

Printed by DWR Reprographics'

. * Currently with Division of Planning

x

Delta Field Division
George M. Anderson, WREA, Water

Operations
Richard H. Gage, WREA

Mike A.Taliaferro, Water Res. Tech. II
Doug A.Thompson, Water Res. Tech. II

San Luis Field Division
Pam Anaya, Chief, Surveillance and

Monitoring Unit
Nikki Griffin, Water Res. Tech. II

Ernie Severino, Water Res. Tech. II

San Joaquin Field Division
Wayne Archer, Chief, Water Operations

Richard Albidrez, Jr., Eng. Tech.
Jennifer Metcalf, Water Res. Tech. I

Frank Nadal, Water Res. Tech. I

Southern Field Division
John Kemp, Chief, Water Quality Unit

Gary Faulconer, Environmental Spec. IV
William Jorden, Water Res. Tech. I

Michelle Leonard, T & D
Della Stephenson, Water Res. Tec~. I

State Water Project Analysis Office
Kay Mogavero, Research Writer "

Maureen Reed, Editorial Technician

I
I
I
I'
:1
~I'

,I
I
I
I
I
I
I
,I
'I'
I
,I
I,

I



m

I Acronyms and ~bbr~viations

I af acre-feet Mg magnesium
Ag silver Mn manganese

I AI aluminum mp milepost
As arsenic MTBE methyl-tertiary-butyl ether

I, B boron n number
Ba barium N nitogren
Br bromide Na sodium

I
Ca calcium NH4 ammonia
Cd cadmium N02 nitrite
cfs cubic feet per second N03 nitrate

I
CI chloride NTU nephelometric turbidity unit
C03 carbonate P phosphorus
Cr chromium Pb lead

I Cu copper pH negative log of the hydrogen
CVP Central Valley Project ion activity
DHS Department of Health P04 phosphate

I Services Se selenium
DMC Delta-Mendota Canal SLC San Luis Canal
DOC dissolved organic S04 sulfate

I carbon SRI Sacramento River Index
DWR Department of Water SWP State Water Project

Resources TDS total dissolved solids

I EC electrical conductivity TOC total organic carbon
EPA Environmental TSS total suspended solids

Protection Agency THM trihalomethane

,I F fluoride TTHMFP total trihalomethane
Fe iron formation potential
Hg mercury USBR United States Bureau of

I K potassium Reclamation
MCL maximum contaminant J.Lg/L micrograms per liter

level J.LmolelL micromoles per liter

I, MFL million fibers per liter IlS/cm microseimens per centimeter
mg/L milligrams per liter WQT water quality threshold

I
Zn Zinc

I
I
I

Xl

I



Water Quality Assessment ofthe State Water Project, 1996-97

Executive Summary

::::I: Min-Max
20-80%
Median

, I
5 .., ... ···i..Total N ..

! I
4 · 1· 1· ·..·

f 3 ..·..· ·1 · ·..\ · ·

2 ·..1 · · ..1· ..· ·..

1 ..' i· ..1. ..·@·..
\ !oL------'-_--'-_-'

0.46.---...---,-:--,

0.40 Total P.

0.34 t......... ) ..~......
~ 0.28'" ..~ +.. ..
E 0.22' .. ~ t·.. 0 ..

0, ,
0.16'" '-" .... , .......

I0.101.------'---'---'

1996 1997

45 ,

40 .Chloride ..
1 I

35 + ! ..
i i30 ·1.. ·.. · _ :· .

'i 25'" · ..I j.... .
E : i20 ..· j : <> ..

:~ ·::..~..::::I:::::::::::::::I::::· ..
51------'·_--'-1_-,

6,..----,----r--,

, ,
0.20 Bromide" ....

0.16 .. ··· ~ ·1 ·

~ 0.12 ·· .. ·····[· ..·· ·1· .. · ......

:::~l::ro •••
0.00 L------'-_--'-_-'

__ ::: L ..L L. .
~ 120 ..H~a~~.~.~~~ ....
(.) 100" , .... ,
III 0 <>
.!. 80' .;. 1

'i 60'" .. , ~ .

E 40 ~..·..· t ·
oL..-----'_--'-_-'

22,..----,.---,---,

18 l .. TOC .

40 ....

'i 30 ..·
E

20 l.-----'_--'-_--'

2000 ,
;

1800 ······TTHMFP
1600 ·l·..· ·..! · ..

~ 14 -t -t~·.... ~:: :':'" .;....... ::}'::g:':
e 10' .. t· ....·.. ... ~ ,!, : E 800' . ;' . . . 0 .

6 ... o' L .. ......1.... 0 .. 600 .. 0 ..;.. .. .

'i 400 ....
2 I-----l._--'-,--' 200 1.------'_--'-_-'

1996 1997 1996 1997

320 r----,----,---,

TDS i
280 t ·+ · ..

i ;

240 ( 1... ..
rJ' I I
C1l 200.... ....t· t.... .
E 0 i 1 0

160.... ..·r .... ·· ..r.. ...
! I

120 ._ ~ + ..
! \

80 ' .

60 ;

50 .. sul~ate \ .

: I.. t · "!' · .

....1 ·.. ·1 ..

1 j 0
20 ... <> ..T..........·+..· ....

, 1
i I

·~ ·i · .
l !

Annual and Seasonal Trends

I. Executive Summary

Figure 1-1
Annual Water Quality Summary In the North Bay Aqueduct,

Barker Slough Pumping Plant

North Bay Aqueduct
In the North Bay Aqueduct at Barker Slough Pumping Plant, TOC, TTHMFP, and nutrients were more
variable in 1996, while bromide varied greatest in 1997 (Figure 1-1). Most parameters were highest
during the rainy season of both years. During 1996, TOC ranged between 3 to 5 mgIL during the summer,
but increased to 20 mgIL during a December storm event. Winter increases were also observed

Water quality in the State Water Project was affected by several specific events during 1996-97. Above­
normal runoff contributed to higher levels of organic carbon and trihalomethane formation potential in the
California Aqueduct during 1996. Runoff also produced increases in organic carbon, turbidity, dissolved
metals, and nutrients by up to two orders of magnitude in the North Bay Aqueduct. Alternately, saltwater
intrusion in the Delta produced a fourfold increase in bromide in the California Aqueduct toward the end
of 1997. Another source of salinity was year-round inflows to Pyramid Lake from Piru Creek that
contributed substantially to West Branch salt loads. The Executive Summary discusses these and other
trends with respect to important drinking water parameters such as salts, organic carbon, and nutrients.
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forTIHMFP, total phosphorus, and total nitrogen. Concentration increases were related to rainfall runoff
in the upstream watershed.

Figure 1·2
Annual Water Quality Summary In the South Bay Aqueduct, Santa Clara Terminal Tank
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Executive Summary

California Aqueduct
Chloride, bromide, and TDS were more variable in 1997 than 1996 at most Aqueduct stations
(Figure 1-3) and this variability was the result of two distinct events. First, salt levels increased toward the
end of 1997 due to salinity intrusion in the Delta. At Banks Pumping Plant, TDS exceeded 250 mg/L and

Parameters such as sulfate, chloride, and hardness were highest during the spring months of both 1996
and 1997. A similar trend was observed for bromide when concentrations increased through winter,
peaked in April or May, then declined towards the end of summer. The higher spring concentrations were
likely due to increased groundwater accretion from the upstream watershed. One sample collected in
October 1997 contained bromide at 0.2 mgIL-more than twice the level in all other samples. Such an
increase might indicate salinity intrusion, but a corresponding rise in TDS did not occur.

South Bay Aqueduct
In the South Bay Aqueduct at Santa Clara Terminal Tank, TDS, bromide, and chloride were highest in
1997 (Figure 1-2). The higher 1997 levels occurred during the last few months of the year when salinity
intrusion in the Delta affected salt concentrations throughout the Project. Conversely, hardness was higher
in 1996 than 1997 and coincided with releases from Del Valle Reservoir. Monitoring for nutrients,
TIHMFP, and TOC began in 1997 at Check 7 on the South Bay Aqueduct, and all were routinely
detected above their reporting limits. .
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Annual Water Quality Summary In the California Aqueduct
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bromide exceeded 0.3 mgIL from October to December 1997. Conversely, Kern River inflows lowered
TDS and other salt-related parameters at stations south of Check 29 during January and February 1997.
TOC at all Aqueduct stations was higher in 1996 when concentrations ranged from 2.7 to 8.1 mgIL,
compared to 1.8 to 4.8 mgIL in 1997. During both years, the highest levels were usually measured in
winter when rainfall runoff from the Central Valley was greatest. An unusually high TOC value of
8.1 mgIL was detected at Check 41 in July 1996, but there was no corresponding increase in TTHMFP.
No non ·Project inflows were reported for that month. Both compounds were elevated at Devil Canyon
Afterbay during February 1996, possibly from upstream floodwater inflows to the San Luis Canal. The
following February at the same station, TOC and TIHMFP dropped to the lowest levels measured in the
Project during the 2-year period. Kern River inflows and local runoff contributed to this decline. Monthly
total nitrogen and phosphorus trends were similar to those for TOC and TIHMFP during 1996 but not
1997.

San Luis Reservoir
Median annual TDS in San Luis Reservoir declined from 271 mgIL in 1996 to 228 mgIL in 1997
(Figure 1-4). A similar reduction was observed for chloride, sulfate, and hardness. Monthly salt
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Table 1·1
Annual Water Quality Summary In Pyramid Lake

concentrations remained relatively constant in 1996 until October when they began declining. This
decline was related to reservoir filling (from Delta pumping) that started in September and continued into
1997. Reservoir salinity has been steadily decreasing since 1993-the end of the 1987-92 drought.
Median total nitrogen and phosphorus levels were also higher in 1996 than 1997, but the highest
concentrations were detected in the fall of 1997.
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Figure 1·4
Annual Water Quality Summary In San Luis Reservoir
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# of #of
Parameter, mg/L Mean Low Hlah Samoles Mean Low Hlah SamDles
Total Dissolved Solids 2TI 233 339 4 236 232 240 4

Sulfate 74 55 107 4 51 45 57 4

Hardnells (as CaC03) 127 112 160 4 109 100 115 4

Chloride 411 43 411 4 46 42 52 4

Total Nitrogen 1.0 0.5 2.4 11 0.8 0.7 1.0 12

Total Phosphorus 0.09 0.05 0.27 12 . 0.07 0.01 0.09 12

Executive Summary 4

Pyramid lAke
Average TDS, sulfate, and hardness levels in Pyramid Lake declined between 1996 and 1997 (Table 1-]).
Concentration declines were greatest in 1996 while monthly levels in 1997 remained relatively constant.
Piru Creek was responsible for the higher 1996 levels due to extremely high inflows the previous year
that accounted for about 35 percent of all inputs to the lake. Chloride did not exhibit the same trends,
because Plru Creek contains very little chloride compared to Project inflows. The highest levels of total
nitrogen and phosphorus were measured in 1996, but seasonal trends were not consistent.
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Special Investigations

The mineral composition of Piru Creek is unique in that it contains an average concentration of chloride
that is nine times lower than Project levels while sulfate averages eight times higher. This difference in

Turbidity in the Aqueduct at Check 29 increased from 9 to 22 NTU the day after inflows began and
remained between 20 and 70 NTU throughout the event. Turbidity at Check 41--62 miles downstream­
did not change much as a result of Kern River inflows.

Executive Summary5

Table 1·2
Annual Water Quality Summary in Castaic Lake

1996 1997
#of #of

Parameter mall Mean Low Hlah SamDles Mean Low Hlah SamDies
Total Dissolved Solids 378 331 406 4 308 279 325 4

Sulfate 121 102 129 4 89 78 98 4

Hardness (as CaC03) 181 161 192 4 150 138 161 4

Chloride 52 50 54 4 45 43 48 4

Total Nitrogen 0.6 0.4 0.7 11 0.6 0.4 0.8 12

Total Phosphorus 0.04 0.02 0.07 11 0.03 0.02 0.06 12

Total Organic Carbon 4.6 3.4 5.7 4 4.0 2.9 5.8 4

Total Trihalomethane Fp· 398 321 464 4 405 360 454 4

Pyramid Lake. Piru Creek inflows to Pyramid Lake totaled 19,352 af in 1996 and 19,496 af in 1997,
amounting to about 5 percent of all inflows. In comparison, Piru Creek composed 35 percent of all
inflows during '1995. These inflows had a major influence on the mineralogy of Pyramid Lake due to the
creek's naturally high salt levels.

Non-Project Inflows
Floodwater Inflows to the San Luis Canal. Floodwater inflows to the SLC were relatively minor in
1996 (341 acre-feet) and 1997 (2,136 at), compared to the 26,000 af discharged in 1995. Eighty-four
percent of the 1996 inflows and 60 percent of the 1997 inflows originated from Cantua Creek.
Floodwaters were greatest during January 1997, but water quality impacts to the Aqueduct downstream
were minimized by deliveries made from the SLC. During this month, federal contractors took 74 percent
of the water entering the SLC from both Project and floodwater sources. Further, Aqueduct flows were
limited during the same month because of Kern River inflows.

Kern River Intertie. In January and February 1997,52,858 af of water was admitted to the California
Aqueduct from the Kern River Intertie to relieve flooding east of the Aqueduct. Soon after inflows began,
conductivity at Check 29 dropped from 387 IlS/cm to between 80 and 100 IlS/cm and remained at those
levels for the duration of inflow-about 55 days. Similar trends were observed 62 miles downstream at
Check 41.

Castaic Lake
TDS, sulfate, and hardness levels in Castaic Lake declined between 1996 and 1997 (Table 1-2), and the
decline occurred steadily throughout the 2-year period. TOC and TTHMFP levels were similar between
years, although peak TOC levels occurred in May of each year while TTHMFP peaked in August 1996
and May 1997. Annual summaries of total nitrogen and phosphorus were similar between years, while
seasonal trends were not.
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water types is reflected in Pyramid Lake, which, on average, contained an equal amount of chloride and
sulfate in its anionic makeup during 1996-97, as opposed to Project water in which chloride was the
dominant anion. The cationiC composition was also altered from creek inflows.

Piru Creek accounted for about 12 percent of the total IDS load to Pyramid Lake during 1996-97 and
58 percent during 1995 (1995 was included to assess a high rainfall season). Contributions of individual
minerals varied from less than 1 percent for chloride to about 28 percent for sulfate during 1996-97; in
1995, these values were 7 and 74 percent, respectively. Nitrogen and phosphorus loads from Piru Creek
ranged from 1 to 3 percent during 1996-97 and from 15 to 31 percent in 1995.

Effects ofDredging on San Luis Canal Water Quality
Dredging was conducted in the California Aqueduct during 1996 to remove sediment deposited by
floodwater inflows the previous season. Sediment was dredged using a low-profile cutter head that
suctioned material onto land west of the levee. Several locations between mileposts 157 and 163 were
dredged. Extensive monitoring determined that no substantial changes in Aqueduct water quality occurred
during the operation.
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Oil Release in the California Aqueduct
On August 9, 1997, a small portion of California Aqueduct liner slumped into the water at milepost 62
when the Aqueduct was shut down for repairs upstream. On startup, oil was observed in the Aqueduct and
flows were stopped until it could be contained. Absorbent booms were deployed downstream and
monitoring for hydrocarbons began on a daily basis. Benzene, toluene, xylene, and ethylbenzene were
detected in the Aqueduct for 6 days at various locations and all but one sample contained levels below the
State MCLs. The oil was residual leftover from a 1984 pipeline leak at an Aqueduct crossing. Soil was
excavated and a physical barrier was installed to intercept any further movement of groundwater toward
the Aqueduct. Groundwater in the area continues to be treated by granular activated carbon.

Water Quality Assessment ofthe North Bay Aqueduct
Water treatment plants on the North Bay Aqueduct periodically experience surges of organic carbon itl.
their raw water. Background TOC concentrations at Barker Slough Pumping Plant range between 3 and 5
mgIL during the summer months but can increase to over 20 mgIL during the rainy season. These surges
coincide with rainfall events that produce runoff in the upstream watershed (Figure 1-5). Parameters,such
as total and fecal coliforms, dissolved ammonia, and organic nitrogen also increase during these events.
During extremely wet seasons, rainfall lowers the pH in Barker Slough, increasing the levels of dissolved
metals such as iron and manganese.

Silverwood Lake. Local watershed inflows to Silverwood Lake totaled 11,714 af in 1996 and 8,980 af in
1997, amounting to about 2 percent of all inflows. Most inflows originate from Miller and Cleghorn
creeks that, combined, drain about 60 square miles of watershed surrounding the lake. Salinity in both
creeks is usually lower than Project water. Water quality changes from these streams were only apparent
when Project inflows were low or non-existent. One such event occurred from November 1996 to
February 1997, when local inflows increased and Project inflows decreased for 4 consecutive months. As
a result, TDS in the lake and at Devil Canyon Afterbay declined by more than 50 mgIL. Miller and
Cleghorn creeks contributed less than 2 percent of the TDS loads to Silverwood Lake in 1996-97 and 15
percent during 1995.
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Figu.re 1·5
Rainfall and Total Organic Carbon at Barker Slough Pumping Plant, 1989·96
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Monitoring Strategy

Objectives

II. Introduction

Introduction9

Automated water quality monitoring stations measure conventional parameters such as conductivity,
temperature, or turbidity at 20 locations throughout the Project (Table A-2, Figure A-I, alld Plates I to 5).
Data are logged on an hourly basis and uploaded to O&M's Water Quality Homepage at
http://wwwomwq.water.ca.gov. Data are also used to define hourly or daily water quality trends.

Grab samples are collected by staff from the Oroville, Delta, San Luis, San Joaquin, and Southern field
divisions on a monthly, quarterly, or as needed schedule. Subsurface samples are collected from a depth
of between 1 to 9 feet at both channel and lake stations. Samples are transported to the Department's
Bryte Chemical Laboratory within 24 hours of collection. Laboratory analyses have included inorganic
and organic parameters such as major minerals, metals, and pesticides (Table A-I). Further details of field
and lab methods can be found in Appendix A, Methods.

(1) assess the influence of hydrological conditions and water operations on Project water
quality,

(2) document long-term changes in Project water quality,
(3) provide Project contractors with water quality data to assess water treatment plant

operational needs, ,
(4) identify, monitor, and respond to water quality emergencies and determine impacts to the

Project,
(5) assess the relative quality of Project water by comparing concentration data to Article 19

Objectives or Department of Health Services Drinking Water Standards, and
(6) address water quality issues of particular concern.

Water quality samples are routinely collected at 29 stations throughout the Project (Table A-I,
Appendix A). Stations are distributed over a distance of more than 500 miles, from the upper Feather
River watershed in Plumas County to Lake Perris in Riverside County (Figure A-I, Plates 1 to 5).
Monitoring is conducted in the Feather River watershed, North Bay Aqueduct, South Bay Aqueduct,
Coastal Branch, California Aqueduct-including its four terminus lakes-and the Central Valley
Project's Delta-Mendota Canal.

Monitoring data from 1996-97 was assessed in this report to meet the above objectives. Prior water
quality reports include DWR 1993, DWR 1995, and DWR 1997.

The Water Quality Section and five field divisions of the Division of Operations and Maintenance are
responsible for overseeing and monitoring water quality in the State Water Project. Objectives of this
monitoring are to:
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These objectives are listed along with MCLs in Appendix B.

Water Quality Assessment ofthe State Water Project, 1996-97

Conventional Parameters and Major Minerals

Standards and Objectives

Annual and Seasonal Trends11

Feather River Watershed
All data from Project stations in the Feather River watershed during 1996-97 were below the Article 19
objectives or MCLs for finished drinking (Table 3-1). TDS ranged from 66 to 79 mgIL in Antelope and
Frenchman lakes and from 40 to 59 mgIL in Lake Davis and Thermalito Afterbay. Calcium, magnesium,
potassium, and sodium were 10 mgIL or less at all stations. Bicarbonate dominated the anionic
composition while c,hloride, nitrate, and sulfate levels were near or below their respective reporting limits
at all stations.

Existing MCLs and Article 19 objectives for conventional parameters and major minerals are listed in
Appendix B, Table B-1.

Conventional parameters include conductivity, hardness, lab pH, suspended solids, suspended volatile
solids, field temperature, total di~solved solids (TDS), and turbidity. Major minerals include the cations
calcium magnesium, potassium, and sodium, and the anions bicarbonate (alkalinity), chloride, nitrate, and
sulfate.

"It shall be the objective of the State and the State shall take all reasonable measures to make available, at
all delivery structures for the delivery of Project water to the District, Project water of such quality that the
following constituents do not exceed the concentrations stated."

Article 19 objectives are included as standard provisions in the Department's water supply contracts.
They require the collection and analysis of water quality samples in the Project and the compilation of
records. Article 19(a) states:

Primary Drinking Water Standards, or Maximum Contaminant Levels, are the maximum permissible
levels in a public drinking water supply. These standards must be met in finished drinking water (potable
water) to protect human health. Since raw water in the Project is not required to meet MCL standards,
comparisons are made with Project data to provide a relative indication of concentration.

Water quality parameters are presented in the following order: conventional parameters (e.g., pH,
hardness) and major minerals, minor elements, nutrients, and organics (e.g., organic carbon, pesticides).

III. Annual and Seasonal Trends

Secondary Drinking Water Standards are consumer acceptance standards designed to protect taste, odor,
color, andother aesthetic aspects of drinking water that do not present a health risk. Similar to Primary
MCLs, they are used for comparison purposes only. Primary and Secondary MCLs are presented in
Appendix B.

This chapter describes annual and seasonal water quality trends in the State Water Project during
1996-97. Annual summaries for each monitoring station are presented in box and whisker plots or tables.
Box and whisker plots show the median, 20th to 80th percentile range, minimums/maximums, and values
one-and-a-half times outside the range of 20 to 80 percent. The latter values usually highlighted specific
water quality events that were detailed in Special Investigations (Chapter IV).
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Water Quality Assessment of the State Water Project, 1996-97 I
Table 3·1 I

Conventional Parameters and Ma or Minerals In the Feather River Watershed 1996·97
1996 1997 Itao # Media I

Antelope Lake ANOO1000 66 78
Frenchman Lake FR001000 99 100

ILake Davis LDOO1000 63 61
Thermallto Afterbay , TA001000 75 71 80 73 60 81

Hardness Antalope Lake AN001000 26 28

mg/L as CaC03 Frenchman Lake FR001000 42 42

ILake Davis LDOO1000 23 23
Thermalito Afterbay TA001000 30 28 32 32 23 32

pH,Lab Antalope Lake ANOO1000 6.8 6.7
Frenchman Lake FR001000 7.0 6.8

ILake Davis LDOO1000 6.7 6.6
TharmaJito Afterbay TA001000 6.8 6.7 7.1 6.7 6.6 7.8

Suspended Solids Tharmallto Forebay TF001000 2
mg/L Tharmallto Afterbay TAOO1000 2 2 2 15 8 28 2

ISuspended Volatile Solids Thermalito Forebay TF001000 1
mglL Thennallto Afterbay TA001000 2 2 2 2 3 3

Temperature Antelopa Lake ANOO1000 12.4 18.0 1

Degrees C Frenchman Lake FR001000 11.8 1 17.0 1

ILake Davis LD001000 13.0 1 18.0 16.0 21.0 5
Thermallto Forebay TF001000 10.6 11.1 13.9 3 14.4 8.9 14.6 4

Tharmalito Afterbay TA001000 12.8 8.9 18.9 12 13.9 7.2 18.9 8

Total Dissolved Solids Antelope Lake AN001000 69 1 68 1

Img/L Franchman Lake FR001000 79 1 66 1
Lake Davis LD001000 54 1 47 1
TharmaJito Afterbay TAOO1000 54 45 58 11 .49 40 59 12

Turbidity, NTU Thermallto Afterbay TAOO1000 2 2 4 5 12 7 54 10

Calcium Antelope Lake AN001000 7 1 8 1 Img/L Frenchman Lake FR001000 10 1 10 1
Laka Davia LD001000 6 1 6 1
Thermallto Afterbay TAC01000 7 6 8 11 7 8 8 12

Magnesium Antelope Lake AN001000 2 1 2 1 Img/L Franchman Laka FR001000 4 1 4 I

Lake Davis LDOO1000 2 1 2 1
Tharmalilo Afterbay TAOO1000 3 3 3 11 3 2 12

Potassium Antelopa Laka AN001000 1.2 1 1.6 1 Img/L' Frenchman Lake FR001000 1.4 '1 1.2 1
Lake Davis LD001000 1.1 1 1.0 1

Sodium Antelope Lake ANOO1000 4 1 4 1

mg/L Frenchmen Lake FROO1000 5 1 5 1 ILake Davis LD001000 3 1 3 1

Tharmalilo Afterbay TA001000 3 2 4 11 3 2 3 12

Bicarbonate Antelope Lake AN001000 32 1 44 1

I(Alkalinity) Franchman Lake FROO1000 48 1 54 1

mg/L as CaC03 Lake Davis LDOO1000 30 1 33 1
Tharmsllto Afterbay TAOO1000 36 30 41 11 34 27 38 12

Chloride Antelope Lake AN001000 <1 1 1 1

Img/L Frenchman Lake FR001000 <1 1 1 I

Lake Davis LD001000 <1 1 I I

TharmaJito Aftarbay TA001000 1 <1 2 11 1 12

Nitrate Antelope Lake AN001000 <0.1 1 <0.1 "'1

mg/Las N03 Frenchman Laka FR001000 <0.1 1 <0.1 1 ·1Lake Davis LD001000 <0.1 1 <0.1 I

Thermaillo Aftarbay TA001000 <0.1 <0.1 0.2 11 <0.1 <0.1 0.2 12

Sulfate Antelopa Lake AN001000 2 1 1 1

mg/L Frenchman Lake FR001000 2 1 1 1 ILake Davis LDOO1000 2 1 <1 I

Thermalilo Afterbay TAOO1000 2 2 11 2 <1 2 12

I
Annual and Seasonal Trends 12
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Sulfate, chloride, and hardness increased at Barker Slough Pumping Plant during the spring months of
both 1996 and 1997 (Figure 3-4). This trend would suggest groundwater influence from the upstream
watershed since accretion into Barker Slough would be greatest after the rainy season. Coastal range
sediments are known for their calcareous deposits containing calcium and magnesium.

TDS ranged from 145 to 349 mgIL at Check 7 during 1997 (the only period of sampling) and from 130 to
278 mgIL at the Santa Clara Terminal Tank during 1996-97 (Figure 3-1). Bicarbonate and hardness levels
in Del Valle Reservoir and reservoir release samples were consistently higher than those at Check 7 or the
Santa Clara Terminal Tank (Figures 3-1 and 3-2). The reverse was true for chloride and sodium. Releases
from the reservoir coincided with increases in hardness and decreases in chloride at the Terminal Tank
during February to March and September to December, 1996 (Figure 3-4).

On the South Bay Aqueduct, sampling is perfonned at Check 7, the Santa Clara Terminal Tank, Lake Del
Valle, and the release point for Lake Del Valle. With the exception of one sample on the South Bay
Aqueduct, all data were below the applicable Article 19 objectives or MCLs for finished drinking water
(Figures 3-1 and 3-2). One sample collected at Check 7 on the South Bay Aqueduct contained chloride at
131 mgIL and was above the Monthly Average Article 19 Objective of lID mgIL. The sample was
collected at the end of 1997, when salinity intrusion in the Delta affected mineral levels throughout most
of the Project (Figures 3-3 and 3-4).

Annual and Seasonal Trends13

North Bay and South Bay Aqueducts .
On the North Bay Aqueduct at Barker Slough Pumping Plant and Cordelia Forebay, all data were below
the MCLs for finished drinking water or applicable Article 19. objectives (Figures 3-1 and 3-2). Several
parameters were highest during the winter, when Barker Slough Pumping Plant receives rainfall runoff
from the upstream watershed. These seasonal events caused certain parameters to exceed background
levels: turbidity, suspended solids, and nitrate in 1996, and pH and turbidity in 1997 (Figures 3-1 and
3-2). Figure 3-3 shows turbidity at Barker Slough Pumping Plant during 1997 was highest during January
and February. An extremely low pH of 4.5 was measured in March 1997, but did not correspond with
elevated levels of dissolved iron and manganese (see Minor Elements Section). Since a pH of this
magnitude would usually be associated with elevated dissolved metal concentrations, the low
measurement may have been field or laboratory error. Although it is not uncommon for pH at Barker
Slough to decline when heavy rainfall overwhelms the buffering capacity of the watershed, pH at this
station has never been measured below 6. Water quality issues in Barker Slough are detailed in Special
Investigations
(Chapter IV).
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Figure 3-1 I

Conventional Parameters In the North Bay and South Bay Aqueducts, 1996-97
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Conventional Parameters in the North Bay and South Bay Aqueducts, 1996·97
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Figure 3·3
Monthly TDS and Turbidity in the North Bay and South Bay Aqueducts
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Figure 3·2 (Con't)
Major Minerals in the North Bay and South Bay Aqueducts, 1996·97
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The median pH increased by about one unit from Banks Pumping Plant to Check 4] during 1996 but
varied around 7.5 at both stations in 1997 (Figure 3-5). Coastal Branch pH levels were generally higher
than Aqueduct levels possibly due to greater algal growth which can lower the level of bicarbonate-a
source of acidity. . .

Turbidity at all Aqueduct stations fluctuated between one and 48 NTU during both years (Figures 3-5 ancl
3-7). Turbidity is generally higher at Check 29 because samples are collected from an auto-station
circulation system where the intake is situated near the invert (see Appendix A, Methods). Samples at
most other stations are collected from between 1 to 9 feet where the particulate concentration in flowing
water is usually lower. Turbidity at Check 4] is usually higher than other Aqueduct stations because
water in Tehachapi Afterbay is fully mixed.

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

JFIlAIlJJA SOND

18

JFIlAIlJJASOND

Figure 3·4
Monthly Sulfate, Chloride, and Hardness In the North Bay and South Bay Aqueducts
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TDS was more variable during 1997 than 1996 at most Aqueduct stations, and this variability was largely
due to two distinct events. First, IDS (as well as sodium and chloride) increased at the end of 1997 due to
salinity intrusion in the Delta (Figures 3-7 and 3-8). Second, some of the lowest mineral concentrations
were measured in the Aqueduct during 1997, when Kern River inflows lowered salinity at stations south
of Check 29 for about 55 consecutive days in January and February. Kern River inflows are discussed in
detail in Special Investigations (Chapter N).

California Aqueduct and Coastal Branch
With the exception of chloride and sodium, all major minerals and conventional parameters measured in
the California Aqueduct and Coastal Branch were below the MCLs for finished drinking water or
applicable Article 19 objectives (Figures 3-5 and 3-6). Chloride was detected above the Monthly Average
Article 19 Objective of 110 mgIL on several occasions during the end of 1997, when salinity intrusion in
the Delta increased mineral concentrations Aqueduct-wide. Sodium levels were also above the Article 19
Objective in the same samples.
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Figu.re 3·5
Conventional Parameters in the California Aqueduct and Coastal Branch, 1996·97
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Conventional Parameters In the California Aqueduct and Coastal Branch, 1996-97
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Figure 3-6
Major Minerals in the California Aqueduct and Coastal Branch, 1996-97
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Figure 3·8
Monthly Sulfate, Chloride, and Hardness In the California Aqueduct
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m San Luis Reservoir and Southern Californitl lakes.
Conventional parameters and major minerals measured in San Luis Reservoir during 1996-97 were below

m
all MCLs for finished drinking water or applicable Article 19 objectives (Tables 3-2 and 3-3). TDS
declined from an average of 263 mgIL in 1996 (range 216 to 281 mgIL) to 227 mgIL in 1997 (range 194
to 257 mgIL). Monthly TDS was relatively constant in 1996 until October when concentrations began

m
declining (Figure 3-9). A similar decline was observed for hardness, sulfate, and chloride (Figure 3-10)
and was related to reservoir filling (from Delta pumping) that started in September and continued into
1997. Salinity has been steadily decreasing in the reservoir since 1993-the end of the 1987-92 drought
(DWR, Effects of Water Operations on Water Quality in the California Aqueduct, in preparation).

I Table 3·2
Conventional Parameters in San Luis Reservoir and Southern California Lakes 1996·97

m
1996 1997

# of # of

Parameter Station Name 1.0.# Mean Low Hlah SamDles Mean Low Hlah SamDles

I
conductivity San Luis Reservoir SL001000 470 409 501 12 407 363 456 12

(Specific Conductance) Pyramid Lake PY001000 457 414 539 4 416 401 427 4

J,1S/cm Cestaic Lake CA002000 599 560 627 4 516 480 540 4

Silverwood Lake 51002000 364 322 408 4 337 242 399 4

I
Lake Perris PE002oo0 693 663 712 4 633 609. 660 4

Hardness San Luis Reservoir SLOO5Ooo 106 92 113 12 95 90 123 12

mglL as CaC03 Pyramid Lake PY001000 127 112 160 4 109 100 115 4

Castaic Lake CAOO2OOO 181 161 192 4 150 138 161 4

I
Silverwood Lake 51002000 90 84 94 4 88 84 91 4

Lake Perris PEoo2000 143 135 148 4 138 131 147 4

pH, Lab San Luis Reservoir SL001000 8.3 6.9 9.2 11 8.5 7.8 9.1 12

Pyramid Lake PYOO1ooo 8.3 8.0 9.2 12 82 7.9 8.9 11

U
Castaic Lake CAOO2OOO 8.6 8.0 9.2 12 8.5 8.0 9.2 12

Silverwood Lake 51002000 8.1 7.7 8.9 11 8.1 7.2 8.5 9

Lake Perris PEOO2000 8.6 7.9 9.1
"

8.4 7.9 9.' '2
Temperature San Luis Reservoir SLOO1000 19 14 23 11 19 13 27 12

U
Degrees C Pyramid Lake PY001000 18 12 24 12 18 11 24 11

Castaic Lake CA002000 19 14 26 12 19 13 25 12

Silverwood Lake 51002000 17 9 24 11 16 7 22 9

Lake Perris PE002000 21 14 28 11 20 12 27 12

D
Total Dissolved Solids San Luis Reservoir SL001000 263 216 281 12 227 194 ?57 12

mglL Pyramid Lake PY001000 2n 233 339 4 236 232 240 4

Castaic Lake CAOO2000 378 331 406 4 308 279 325 4

Silverwood Lake 51002000 215 187 246 4 198 152 234 4

Lake Perris PE002000 390 360 405 4 352 340 370 4

0 Turbidity San Luis Reservoir SL001000 2 <1 4 12 3 <1 12 12

NTU Pyramid Lake PY001000 2 10 2 2 <1 2 4

Cestaic Lake CAOO2000 <1 2 2 2 <1 3 4

Silverwood Lake 51002000 4 6 2 4 <1 7 3

0 Lake Perris PE002000 <1 <1 2 2 <1 4 3

0 Monitoring for conventional parameters and major minerals at Pyramid, Castaic, and Silverwood lakes
and Lake Perris is conducted quarterly. Except for hardness, chloride, and sodium, all data were below the
MCLs for finished drinking water or applicable Article 19 objectives (Tables 3-2 and 3-3). Hardness was

0 above the Monthly Average Article 19 Objective of 180 mgIL twice in 1996 at Castaic Lake. Chloride
and sodium in Lake Perris were above their respective Article 19 objectives on several occasions in 1996.

0
TDS, sulfate, and hardness declined steadily throughout 1996 at Pyramid lake but remained somewhat
constant during 1997 (Figures 3-9 and 3-10). The higher TDS levels in early 1996 were due to inflows
from Piru Creek that were unusually high the previous year. Piru Creek is elevated in TDS from ancient

0
marine sediments in the watershed and these inflows contribute substantially to Pyramid Lake's salinity.

25 Annual and Seasonal Trends
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;

Table 3·3 I
Major Minerals In San Luis Reservoir and Southern California Lakes 1996·97

1996 1997 I# of #of

Parameter Station Name 1.0.# Mean Low High Samples Mean Low High Samples
Calcium San Luia Raservoir SL001000 21 19 23 12 20 18 26 12

Img/L Pyramid Lake PY001000 29 25 37 4 24 22 26 4
Castaic Lake CA002000 42 38 45 4 35 32 38 4
Silverwood Lake SI002000 19 17 20 4 21 17 26 4
Lake Perris PE002oo0 27 26 28 4 27 26 29 4

IMagnesium San Luis Raservolr SLool000 13 11 14 12 11 11 14 12

mglL Pyramid Lake PY001000 14 12 18 4 12 11 12 4
Castaic Lake CA002000 18 18 19 4 15 14 16 4
Silverwood Lake SI002000 11 10 11 4 9 6 10 4

ILake Parris PE002000 19 17 20 4 17 18 18 4

Potassium San Luis Raservoir SL001000

mg/L Pyramid Lake PYOOloo0 3.0 2.9 3.1 3
Castaic Lake CA002000 3.6 3.4 3.7 3

ISilverwood Lake SI002000 2.7 2.6 2.8 3
Lake Perris PE002000 4.9 4.9 5.0 3

Sodium San Luis Reservoir SL001000 50 42 56 12 44 39 52 12

mg/L Pyramid Lake PY001000 42 38 47 4 41 39 43 4
Castaic Lake CA002000 52 49 54 4 47 45 50 4 ISilvarwood Lake SI002000 37 31 43' 4 32 12 42 4
Lake Perris PE002000 83 78 88 4 76 70 80 4

Bicarbonate San Luia Reservoir SL001000 79 76 84 12 76 73 89 12
mglL as CaC03 Pyramid Lake PY001000 83 75 93 4 81 n 86 4 I·Castaic Lake CA002000 100 97 104 4 95 ' 85 107 4

Silverwood Lake SI002oo0 69 66 74 4 79 66 97 4
Lake Perris PE002000 107 104 108 4 108 . 101 120 4

,Chloride San Luis Reservoir SL001000 70 55 78 12 57 48 70 12 Img/L Pyramid Lake Pyooloo0 46 43 49 4 46 42 52 4
Castaic Lake CA002000 52 50 54 4 45 43 48 4
Silverwood Lake SI002000 45 38 55 4 45 10 52 4
Lake Perris PE002000 114 102 121 4 96 91 109 4 INitrate San Luis Reservoir SL001000 3.1 2.1 4.0 12 2.3 0.2 3.9 12

mg/L as N03 Pyramid Lake PY001000 1.5 0.2 2.5 4 2.2 1.8 2.5 4
Castaic Lake CAOO2000 0.7 <0.1 1.3 4 0:8 <0.1 1.8 4
Silverwood 'Lake SI002000 2.0 1.1 2.3 4 2.3 1.6 3.5 4 ILake Perris PE002000 0.1 <0.1 0.1 4 0.3 <0.1 0.6 4

Sulfate San Luis Raservoir SL001000 41 33 45 12 32 27 35 12

mg/L Pyramid Lake PY001000 74 55 lli7 4 51 45 57 4
Castaic Lake CA002000 121 102 129 4 89 78 98 4 ISilverwood Lake SI002000 38 25 48 4 26 11 40 4
Lake Perris PE002000 56 40 84 4 56 53 60 4

Chloride did not exhibit similar trends because Piru Creek contains very little chloride compared to . I
Project inflows (Figure 3-10) (see Special Investigations, Chapter IV). At Silverwood Lake, chloride and
sulfate were lowest in February 1997, when Kern River inflows influenced water quality in the lake I(Figure 3-10).

Sodium and chloride were highest in Lake Perris. Chloride levels at Lake Perris ranged from 91 to 12] ImgIL during 1996-97, while levels at all other lakes ranged between 43 and 52 mgIL (Table 3-3). The
higher levels are likely the result of simple evaporation, since local inflows are minimal.

I
I
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Minor Elements

Figure 3·10
Monthly Sulfate, Chloride, and Hardness In San Luis Reservoir and

Southern California Lakes
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Feather River Watershed
Minor elements at Project stations in the Feather River Watershed during 1996-97 were below detection
except for iron, manganese, aluminum, barium, and copper (Table 3-4). Iron was detected at 0.36 mg/L in
one sample from Lake Davis and exceeded the MCL for finished drinking water of 0.3 mgIL. Manganese
was also elevated in that sample at 0.819 mgIL, indicating the possibility of sample contamination. -

Minor elements include metals such as copper, zinc, and iron, and non-metals such as arsenic and
selenium. They are called minor elements because concentrations are usually below 1 part per million in
natural surface waters. Existing MCLs and Article 19 objectives for these parameters are presented in
Appendix B, Table B-2.

Annual and Seasonal Trends
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'm Table 3·4
Minor Element Concentrations in the Feather River Watershed, 1996-97 (mglL)

D Iparameter L: :: s:';~leslStation Name I,p,# Median High S:~~les Median High
Aluminum Thermalito Forebay TF001000 < 0.010 1 < 0.010 < 0.010 3

Thennaiito Atlerbay TA001000 < 0.010 < 0.010 3 0.011 < 0.010 0.014 4

D
Cadmium Thennalito Forebay TF001000 < 0.005 < 0.005 4 < 0.001 < 0.001 3

Thennal~o Atterbay TA001000 < 0.005 < 0.005 3 < 0.001 < 0.001 2
Copper Antelope Lake AN001000 < 0.005 1 < 0.005 1

Frenchman Lake FR001000 < 0.005 1 < 0.005 1

D
Lake Davis LD001000 < 0.005 1 < 0.005 1
ThennaJito Forebay TF001000 < 0.005 < 0.005 < 0.005 3 < 0.001 < 0.001 < 0.005 4
Thermalito Atterbay TA001000 < 0.005 < 0.005 < 0.005 11 < 0.005 < 0.005 0.001 12

Chromium Antelope Lake AN001000 < 0.005 1 < 0.005 1

D
Frenchman Lake FR001000 < 0.005 1 < 0.005 1
Lake Davis LD001000 <0.005 1 < 0.005 1
Thermalito Forebay TF001000 < 0.005 < 0.005 3 < 0.005 < 0.005 4
Thlinnalito Atlarbay TA001000 < O.OOS < 0.005 11 < 0.005 < 0.005 12

Iron Antelope Lake AN001000 0.120 1 0.183 1

0 Frenchman Lake FR001000 0.026 1 0.067 1
Lake Davis LD001000 0.086 0.015 0.362 5 0.044 0.006 0.080 5
Thennalito Forebay TF001000 0.011 0.007 0.013 3 0.010 < 0.005 0.026 4
Thennalito Attarbay TA001000 0.009 0.005 0.021 11 0.008 < 0.005 0.016 12

D Lead Antelope Lake AN001000 < 0.005 1 < 0.005 1
Frenctlmen Lake FR001000 < 0.005 1 < 0.005 1
Lake Davis LD001000 < 0.005 1 < 0.005 1
Thennelito Forebay TF001000 < O.OOS < 0.005 < 0.005 3 < 0.001 < 0.001 < 0.001 4

0
Thennalito Atterbay TA001000 < 0.005 < 0.005 < 0.005 11 < 0.001 < 0.001 < 0.001 12

Manganese Antelope Lake AN001000 0.006 1 0.013 1
Frenchman Lake FR001000 < 0.005 1 < 0.005 1
Laka Davis LD001000 0.113 < 0.005 0.819 5 0.114 < 0.005 0.338 5

0
Thennalito Forebay TF001000 < 0.005 < 0.005 < 0.005 3 < 0.005 < 0.005 < 0.005 4
Thennalito Atterbay TA001000 0.005 < 0.005 0.006 11 0.006 < 0.005 0.015 12

Mercury ThannaJito Forebay TF001000 < 0.001 < 0.001 3 < 0.0002 < 0.0002 4
ThannaJito Afterbay TA001000 < 0.001 < 0.001 2 < 0.0002 < 0.0002 3

Silver Thennalito Forabay TF001000 < 0.005 < 0.005 < 0.005 3 < 0.001 < 0.001 < 0.005 4

U Thennalito Atterbay TA001000 < 0.005 < O.OOS < 0.005 2 < 0.001 < 0.001 < 0.005 3
Zinc Antalope Lake AN001000 < 0.005 1 < O.OOS 1

Franchman Lake FR001000 < 0.005 1 < 0.005 1
Lake Davis LDOO1000 < 0.005 1 < 0.005 1

g Thannalito Forebay TF001000 < 0.005 < 0.005 < 0.005 3 < 0.005 < 0.005 < 0.005 4

ThannaJito Afterbay TA001000 < O.OOS < 0.005 < 0.005 11 < 0.005 < 0.005 < 0.005 12

Arsenic Antelope Lake AN001000 < 0.001 1 < 0.001 1
Frenchman Lake FR001000 < 0.001 1 < 0.001 1

m
Lake Davis LDOO1000 < 0.001 1 < 0.001 1

Thennalito Forebay TF001000 < 0.001 < 0.001 3 < 0.001 < 0.001 4
Thennalito Atlerbay TA001000 < 0.001 < 0.001 11 < 0.001 < 0.001 12

Barium Thennalito Forebay TA001000 < 0.05 < 0.05 0.05 4 < 0.05 < 0.05 5

- Tharmalilo Atlarbay TF001000 < O.OS < O.OS 3 < 0.05 < 0.05 4

Boron Antelope Lake AN001000 < 0.1 1 < 0.1 1

Frenchman Lake FR001000 < 0.1 1 < 0.1 1
Lake Davis LD001000 < 0.1 1 < 0.1 1

I
Thennalito Forebay TF001000 < 0.1 < 0.1 3 < 0.1 < 0.1 4
Themalito Afterbay TA001000 < 0.1 < 0.1 11 < 0.1 < 0.1 12

Bromide Thennalito Forebay TA001000 < 0.010 1
Thennalito Afterbay TF001000 < 0.010 < 0.010 3 < 0.010 < 0.010 4

Fluoride Antelope Lake AN001000 < 0.1 1 < 0.1 1

I Frenchman Lake FR001000 < 0.1 1 < 0.1 1
Lake Davis LD001000 < 0.1 1 < 0.1 1
Thennalito Forebay TF001000 < 0.1 < 0.1 3 < 0.1 < 0.1 4

Thennalito Afterbay TA001000 < 0.1 < 0.1 11 < 0.1 < 0.1 12

I Selenium Antelope Lake AN001000 < 0.001 1 < 0.001 1
Frenchman Lake FR001000 < 0.001 1 < 0.001 1

Lake Davis LD001000 < 0.001 1 < 0.001 1

Thennalito Forebay TF001000 < 0.001 < 0.001 3 < 0.001 < 0.001 4

I
Thennalito Atlerbay TA001000 < 0.001 < 0.001 11 < 0.001 < 0.001 12
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Most nonmetallic elements in the South Bay Aqueduct were near or below their reporting limits, and none
were above the MCLs for finished drinkirig water or Article 19 objectives (Table 3-6). The maximum
bromide level at Santa Clara Terminal Tank was 0.13 mgIL in 1996 and 0.35 mgIL in 1997.

Historically, zinc has been higher in Del Va11e Re.serVoir compared to other Project stations, but never
over 0.1 mgIL. Although during a 4-month period in 1997, zinc contamination from the lab raised the
reporting limit to <0.05 mgIL, it was well below levels in the reservoir. . .

Although both iron and manganese are naturally present in Lake Davis, all other iron concentrations were
below 0.1 mgIL. Copper was detected at four times above the reporting limit of <0.001 mgIL in
Thermalito Afterbay during 1997. Aluminum and barium were detected once each at Thermalito Afterbay
and Forebay, respectively.

I.
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A possible source of zinc in Del Valle Reservoir is an abandoned mine that was inundated when the lake
was filled. At a nearby abandoned mine-Mount Diablo-zinc has been detected at elevated levels in its
adit discharge. The mine is located about 20 miles north of Del Valle Reservoir, and the two regions may
share the same geological characteristics. Barium levels were also routinely above the reporting limit and'
may be an indicator of the source or sources (Table 3-6). Further work is needed to detennine if zinc is
naturally present in Del Valle Reservoir.

Similar to minerals, bromide began increasing at the start of each year, peaked in April or May, then
declined throughout the summer (Figure 3-11). This indicates an influence from groundwater, since
accretion into Barker Slough would ~e greatest after the rainy season. Another indicator of groundw.ater
influence is the higher spring pH levels. Bromide was mostly below 0.1 mgIL at Barker Slough Pumping
Plant, with the exception of one sample in October 1997 that contained 0.2 mgIL (Table 3-6). The higher
bromide value might indicate salinity intrusion from the Delta, but a corresponding increase in TDS was
not observed.

In the South Bay Aqueduct, aluminum, lead, mercury, and silver were below their respective reporting
limits at all stations monitored during 1996-97 (Table 3-5). Other metallic elements were infrequently
detected and all positives were below the MCLs for finished drinking water or Article 19 objectives. The
copper values for the South Bay Aqueduct were, at times, biased due to copper sulfate treatments for
algae control.

Zinc levels in Del Valle Reservoir were unusually elevated. Concentrations ranged from 0.025 to
0.437 mgIL in 1996 and from <0.05 to 0.232 mgIL in 1997. Although the values were well below the
Secondary MCLof 5.0 mgIL for finished drinking water, they were the highest measured in the Project.
Routinely high levels would suggest that sample contamination was not the source of the elevated zinc.

North Bay and South Bay Aqueducts
In the North Bay Aqueduct, cadmium, lead, mercury, and silver were below their respective reporting
limits during 1996-97 (Table 3-5). All minor elements except iron and manganese were below the MCLs
for finished drinking water or Article 19 objectives. At Barker Slough Pumping Plant, one sample
contained iron at 0.517 mgIL, which was collected near the end of December 1996 when rainfall runoff
from the upstream watershed dropped the pH to 6.3 (Figure 3-11). As pH decreases, metals solubility
increases dramatically and more of the "total" fraction of iron becomes dissolved. Aluminum and
manganese were also elevated in the same sample at 0.44 mgIL and 0.36 mgIL, respectively. Similar
trends were observed in the past at this station and are detailed in Special Investigations (Chapter N). In
March 1997, the pH dropped to 4.5, but there was rio substantial increase in iron or manganese (see .

.Conventional Parameters and Major Minerals for further discussion) (Figure 3-11).
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I Table 3·5
Metallic Element Concentrations In the North Bay and

0 South Bay Aqueducts, 1996·97 (mglL)

1996 1997
## of ## of

Parameter Station Name 1.0# Median Low Hlah SamDles Median Low Hlah SamDles

D Aluminum NBA, Barker SI. Pumping Plant KGoooOOO < 0,010 < 0.010 0.438 23 < 0.010 < 0.010 0.022 33
NBA, Cordelia Forebay KG002111 < 0.010 < 0.010 4 < 0.010 < 0.010 4
SBA, Check 7 KBOOl638 < 0.010 < 0.010 9
SBA, Del Valle Reservoir DV001000 < 0.010 < 0.010 3 < 0.010 1

9 SBA, Del Valle Outlet DVOOOOOO < 0.010 1 < 0.010 < 0.010 5
SBA, Santa Clara Tennlnal Tenk KB004207 < 0.005 < 0.010 8 < 0.010 < 0.010 < 0.010 7

Cadmium NBA, Barker SI. Pumping Plant KGoooOOO < 0.005 < 0.005 12 < 0.001 < 0.001 < 0.005 12
NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 4 < 0.001 < 0.001 < 0.001 4

I
SBA, Check 7 KBOOl638 < 0.001 < 0.001 < 0.005 9
SBA, Del Valle Reservoir DV001000 < O.OOS < 0.005 3 < 0.005 1
SBA, Del Valle Outlet DVOOOOOO < 0.005 1 < 0.001 < 0.001 < 0.005 4
SBA, Santa Clara Tennlnal Tank KBOO4207 < 0.005 < 0.005 8 < 0.001 < 0.005 7

- Copper NBA, Barker SI. Pumping Plant KGoooOOO < O.OOS < 0.005 12 < 0.005 < O.OOS 0.004 12
NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 0.005 4 < 0.005 < O.OOS 0.002 4
SBA, Check 7 KBOOI638 0.003 < O.OOS 0.015 9
SBA, Del Valle Reservoir DVOOlooo < 0.005 < 0.005 3 < 0.005 1

I
SBA, Del Valle OUllet DVOOOOOO < 0.005 1 < 0.005 < 0.005 0.002 4
SBA, Santa Clara Tenn/nal Tank KB004207 < 0.005 < 0.005 0.039 8 < 0.005 < 0.005 0.003 7

Chromium NBA, Barker SI. Pumping Plant KGOOOOOO < 0.005 < 0.005 12 < 0.005 < 0.005 0.007 12
NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 4 < 0.005 < 0.005 0.005 4
SBA, Check 7 KBOOl638 < 0.005 < 0.005 9

I SBA, Del Valle Reservoir DV001000 < O.OOS < 0.005 3 < 0.005 1
SBA, Del Valle OUllet DVOOOOOO < 0.005 1 < 0.005 < 0.005 0.008 4
SBA, Santa Clara Tenninal Tank KB004207 < 0.005 < 0.005 8 < 0.005 < 0.005 0.006 7

Iron NBA, Barker SI. Pumping Plant KGOOOOOO 0.014 < 0.005 0.517 23 0.013 < 0.005 0.155 32

I
NBA, Cordelia Forebay KG002111 0.011 < 0.005 0.070 4 0.007 < 0.005 0.075 4
SBA, Check 7 KBOOl638 0.008 < 0.005 < 0.029 9
SBA, Del Valle Reservoir DV001000 < 0.005 < 0.005 0.006 3 0.007 1
SBA, Del Valle Outlet OVOOOOOO < 0.005 1 < 0.005 < 0.005 0.009 4

I
See.. Santa Clara Tenninal Tank KB004207 0.006 < 0.005 0.022 8 0.019 < 0.005 0.006 7

Lead NBA, Barker SI. Pumping Plant KGOOOOOO < 0.005 < 0.005 12 < 0.001 < 0.001 < O.OOS 12
NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 4 <, 0.001 < 0.001 < 0.005 4
SBA, Check 7 KBOOI638 < 0.001 < 0.001 < 0.005 9

I
SBA, Del Valle Reservoir DV001000 < 0.005 < 0.005 3 < 0.001 < 0.001 < 0.005 1
SBA, Del Valle Outlet DVOOOOOO 1 < 0.001 < 0.001 < 0.005 4
SBA, Santa Clara Tenninal Tank KB004207 < 0.005 < 0.005 8 < 0.001 < 0.001 < 0.005 7

Manganese NBA, Barker SI. Pumping Plant KGOOoooO 0.015 < 0.005 0.358 23 0.019 < 0.005 0.114 32
NBA, Cordelia Forebay KG002111 0.006 0.006 0.038 4 0.006 < 0.005 0.016 4

I SBA, Check 7 KBOO1638 0.008 < 0.005 0.012 9
SBA, Del Valle Reservoir DV001000 0.006 0.005 0.028 3 < 0.005 1
SBA, Del Valle Outlet DVOOOOOO < 0.005 1 < 0.005 < 0.005 4
SBA, Santa Clara Tenninal Tank KB004207 0.010 0.005 0.014 8 0.008 < 0.005 0.025 7

I Mercury NBA, Barker SI. Pumping Plant KGoooooo < 0.001 < 0.001 12 < 0.0002 < 0.0002 < 0.0010 12
NBA, Cordelia Forebay KG002111 < 0.001 < 0.001 4 < 0.00.02 < 0.0002 < 0.0010 4
SBA, Check 7 KBOOl638 < 0.0002 < 0.0002 < 0.0010 9
SBA, Del Valle Reservoir DV001000 < 0.001 < 0.001 3 < 0.0002 1

I
SBA, Del Valle Outlet DVOOOOOO < 0.001 1 < 0.0002 < 0.0002 4
SBA, Santa Clara Tenninal Tank KB004207 < 0.001 < 0.001 8 < 0.0002 < 0.0002 < 0.0010 7

Sliver NBA, Barker SI. Pumping Plant KGOOOOOO < 0.005 < 0.005 12 < 0.001 < 0.001 12
NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 4 < 0.001 < 0.001 . _, 4,_

I
SBA, Check 7 KBOOl638 < 0.001 < 0.001 9
SBA, Del Valle Reservoir DV001000 < 0.005 < 0.005 3 < 0.001 1
SBA, Del Valle Outlet DVOOOOOO < 0.005 1 < 0.001 < 0.001 4
SBA, Santa Clara Tenninal Tank KB004207 < 0,005 < 0.005 8 < 0.001 < 0.001 7

I
Zinc NBA, Barller SI. Pumping Plant KGOOOOOO < 0.005 < 0.005 0.012 23 < 0.005 < 0.05 32

NBA, Cordelia Forebay KG002111 < 0.005 < 0.005 4 < 0.05 < 0.005 0.016 4
SBA, Check 7 KBOOI638 < 0.005 < O.OS 9
SBA, Del Valle Reservoir DVool000 0.240 0.025 0.282 3 0.129 1
SBA, Del Valle OUllet DVOOOOOO 0.437 1 < 0.05 0.232 4

I SBA, Santa Clara Tenninal Tank KB004207 0.005 < 0.005 0.017 8 < 0.005 < 0.005 0.016 7
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The higher levels in 1997 were from salinity intrusion in the Delta that raised bromide levels throughout
most of the Project (Figure 3-11).
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Table 3-6
Nonmetallic Element Concentrations in the North Bay and South Bay Aqueducts,

1996-97 (mglL)

1996 1997

Parameter Station Name " 1.0# Median Low Median Low HI h
Arsenic NBA, Barker SI. Pumping Plant KGOOOOOO 0.002 0.001 0.002 0.002 0.003

NBA, Cordelie Forebay KG002111 0.002 0.002 0.003 0.002 0.003
SBA. Check 7 KBOO1638 0.002 0.001 0.003
SBA, Del Valle Reservoir DV001oo0 0.002 0.002 3 0.001
SBA. Del Valle Outlet DVOOOOOO 0.002 1 0.001 < 0.001 0.003
SBA. Santa Clara Tenninal Tank KB004207 0.002 0.001 0.003 8 0.002 0.001 0.002

Barium NBA, Barker SI. Pumping Plant KGOOOOoo < 0.050 < 0.050 0.057 12 < 0.050 < 0.050 0.066
NBA. Cordelia Forebay KG002111 < 0.050 < 0.050 0.059 4 < 0.050 < 0.050 0.059
SBA. Check 7 KB001638 < 0.050 < 0.050 < 0.050
SBA. Del Valla Reservoir DV001000 0.078 0.073 0.082 3 0.062
SBA. Del Valle Outlet DVOOOOOO 0.070 1 0.064 0.052 0.076
SBA. Santa Clara Terminal Tank KB004207 < 0.050 < 0.050 0.080 8 < 0.050 < 0.050 0.059

Boron NBA, Barker SI. Pumping Plant KGOOOOoo 0.2 0.1 0.4 12 0.2 0.1 0.4
NBA, Cordelia Forebay KG002111 0.2 0.1 0.4 4 0.1 0.1 0.2
SBA. Check 7 KB001638 0.1 0.4 0.1 0.1 0.2
SBA, Del Valle Reservoir DV001000 0.2 0.1 0.2 3 0.1
SBA. Del Valle Outlet DVooOOOO 0.1 1 0.1 0.1 0.2
SBA. Santa Clara Terminal Tank KBOO4207 0.1 < 0.1 0.2 8 0.1 0.1 0.2

Bromide NBA. Barker SI. Pumping Plant KGOOOOoo 0.04 0.02 0.08 12 0.05 0.01 0.20
NBA. Cordelia Forebay KG002111 0.04 0.04 0.10 4 0.05 0.03 0.11
SBA. Check 7 KB001638 0.11 0.09 0.46
SBA. Del Valle Reservoir DV001000 0.02
SBA. Del Valle Outlet DVOOOOOO 0.02 1 0.01 0.02
SBA, Santa Clara Terminal Tank KBOO4207 0.05 0.02 0.13 8 0.09 0.05 0.35

Fluoride NBA, Barker SI. Pumping Plant KGOOOOOO 0.1 < 0.1 02 12 0.1 < 0.1 0.2
NBA. Cordelia Forebay KG002111 0.1 < 0.1 0.2 4 0.1 < 0.1 0.1
SBA. Check 7 KB001638 < 0.1 < 0.1 < 0.1
SBA. Del Valle Reservoir DV001000 0.2 0.1 0.2 3 0.1
SBA, Del Valle Outlet DVoooooo 0.1 1 0.1 < 0.1 0.2
SIlA. Santa Clara Tenninal Tank KB004207 < 0.1 < 0.1 0.2 8 < 0.1 < 0.1 02

Selenium NBA. Barker SI. Pumping Plant KGOooooO < 0.001 < 0.001 12 < 0.001 < 0.001
NBA. Cordelie Forebay KG002111 < 0.001 < 0.001 4 < 0.001 < 0.001
SBA. Check 7 KB001638 < 0.001 < 0.001
SBA. Del Valle Reservoir DV001oo0 < 0.001 < 0.001 3 < 0.001
SBA. Del Valle Outlet DVOOOooO < 0.001 1 < 0.001 < 0.001
SBA. Santa Clera Terminal Tank KB004207 < 0.001 < 0.001 0.001 8 < 0.001 < 0.001 0.001

California Aqueduct and Coastal Branch
With the exception of mercury and iron, minor elements in the California Aqueduct and Coastal Branch
were below the MCLs for finished drinking water or Article 19 objectives during 1996-97 (Tables 3-7 and
3~8). One sample from Check 41 contained 0.001 mgIL of mercury during 1997. The value was likely due
to field or laboratory contamination, since the theoretical concentration of dissolved mercury is much .
lower. Further, unfiltered mercury concentrations in the Sacramento River are historically below 10 parts
per trillion-Q.OOOOI mglL-or two orders of magnitude lower than the 0.001 mgIL value reported for
Check 41 (Project samples are filtered before analysis for metals). One sample from Devil Canyon
Afterbay contained 0.776 mgIL of iron during February 1996 and was over the MCL for finished drinking' .
water of 0.3 mgIL (Figure 3-12). Similar to mercury, this number is artificially high for a sample with a
field pH of 8.1. The most probable cause of the elevated iron is field contamination by the introduction of
soil. Iron is one of the most common elements in soil, as is aluminum and manganese, that were also
unusually elevated in the same sample. Two iron values of 0.16 and 0.18 mgIL were reported for
Check 21 in January and February 1996 (Figure 3-12) and may have been related to SLC floodwater
inflows, since certain floodwaters are iron enriched.

I
I
I
I
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I
I
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n Table 3·7 (Con't)
Metallic Element Concentrations in the California Aqueduct and Coastal Branch, 1996-97

0 (mglL)

1996 1997
#of # of

0
Parameter Station Name 1.0# Median Low Hlah SamDles Median Low High Samples
Manganese Clifton Court Forebay KAOOOOOO < 0.005 0.057 2

Banks Pumping Plant KAOO0331 0.017 0.010 0.034 12 0.021 0.007 0.034 12
Check 13 KA0070B9 0.009 < 0.005 0.024 12 0.006 < 0.005 0.Q18 12

D
Check 21 KA017226 < 0.005 < 0.005 0.007 12 < 0.005 < 0.005 12
Coastal Branch KCOO0934 < 0.005 < 0.005 0.026 9 < 0.005 < 0.005 12
Check 29 KA024454 < 0.005 < 0.005 0.090 12 < 0.005 < 0.005 12
Check 41 KA030341 < 0.005 < 0.005 12 < 0.005 < 0.005 12
Check 66 KA040341 < 0.005 < 0.005 3

0 Devil Canyon Afterbay KA041288 < 0.005 < 0.005 0.134 12 < 0.005 < 0.005 0.210 12

Mercury Clifton Court Forebay KAOooOOO < 0.0002 < 0.0002 2
Banks Pumping Plant KA000331 < 0.001 < 0.001 12 < 0.0002 < 0.0002 12
Check 13 KA007089 < 0.001 < 0.001 12 < 0.0002 < 0.0002 12

I Check 21 KA017226 < 0.001 < 0.001 12 < 0.0002 < 0.0002 12
Coastal Branch KCOO0934 < 0.001 < 0.001 8 < 0.0002 < 0.0002 9
Check 29 KA024454 < 0.001 < 0.001 12 < 0.0002 < 0.0002 12
Check 41 KA030341 < 0.001 < 0.001 12 < 0.0002 < 0.0002 0.0010 12

I
Check 66 KA040341 < 0.0002 < 0.0002 2
Devil Canyon Afterbay KA041288 < 0.001 < 0.001 12 < 0.0002 < 0.0002 12

Sliver Clifton Court Forebay KAooOooO < 0.001 < 0.001 2
Banks Pumping Plant KA000331 < 0.005 < 0.005 12 < 0.001 < 0.001 12

D
Check 13 KA007089 < 0.005 < 0.005 12 < 0.001 < 0.001 12
Check 21 KA017226 < 0.005 < 0.005 12 < 0.001 < 0.001 12
Coastal Branch KCOO0934 < 0.005 < 0.005 8 < 0.001 < 0.001 9
Check 29 KA024454 < 0.005 < 0.005 12 < 0.001 < 0.001 12

U
Check 41 KA030341 < 0.005 < 0.005 12 < 0.001 < 0.001 12
Check 66 KA040341 < 0.001 < 0.001 2
Devil Canyon Afterbay KA041288 < 0.005 < 0.005 12 < 0.001 < 0.001 12

Zinc Clifton Court Forebay KAOOOOOO " 0.005 < 0.005 2

I
Banks Pumping Plant KAOO0331 < 0.005 < 0.005 0.006 12 < 0.005 < 0.005 < 0.050 12
Check 13 KA007089 < 0.005 < 0.005 0.006 12 < 0.005 < 0.005 < 0.050 12
Check 21 KA017226 < 0.005 < 0.005 12 < 0.005 < 0.005 < 0.050 12
Coastal Branch KCOO0934 < 0.005 < 0.005 0.019 9 < 0.005 < 0.005 < 0.050 9
Check 29 KA024454 < 0.005 < 0.005 12 < 0.005 < 0.005 < 0.050 12

': I Check 41 KA030341 0.005 < 0.005 0.006 12 < 0.005 < 0.005 0.006 12
Chack 66 KA040341 < 0.005 < 0.050 2

Devil Canyon Afterbay KA041288 < 0.005 < 0.005 0.007 12 < 0.005 < 0.050 12

"h

";mr
I, Arsenic in the California Aqueduct ranged between 0.001 and 0.004 mgIL and was detected in all but two

,m
samples (Table 3-8). Selenium was detected once each year at both Banks Pumping Plant and Check 41 at
the reporting limit of 0.001 mgIL. Maximum bromide levels at all stations ranged between 0.19 and
0.21 mgIL in 1996 and between 0.20 and 0.44 mgIL in 1997. The higher 1997 values were due to
increased salinity intrusion in the Delta towards the end of 1997 that raised bromide levels throughout,

m
most of the California Aqueduct (Figure 3-12).

San Luis Reservoir and Southern California Lakes

m
In the San Luis Reservoir, all minor elements were below the MCLs for finished drinking water or
Article 19 objectives except for manganese (Table 3-9). Manganese was detected once at 0.31 mgIL in
August 1997 and was likely due to field or laboratory contamination, since positive detections were

I
infrequent at that station (Figure 3-13).

I
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Table 3·8 I

Nonmetallic Elements Concentrations In the California Aqueduct and Coastal Branch,
1996·97 (mglL) I1996 1997

#of # of
Parameter Station Name .1.0# Median Low High SamDles Median Low Hlah SamDles

IArsenic Clifton Court Forebay KAOOOOOO 0.002 0.001 0.002 2
Banke Pumping Plant KAOO0331 0.002 0.001 0.002 12 0.002 0.001 0.003 12
Check 13 KA0070B9 0.002 0.001 0.002 12 0.002 0.001 0.003 12
Check 21 KA017226 0.002 0.001 0.002 12 0.002 0.001 0.003 12
Coastal Bronch KCOO0934 0.002 0.002 0.002 9 0.002 0.001 0.003 12 ICheck 29 KA024454 0.002 0.002 0.002 12 0.002 0.001 0.003 12
Check 41 KA030341 0.002 0.001 0.002 12 0.002 0.001 0.004 12
Check 66 KA040341 0.003 0.002 0.003 3
Devil Canyon Afterbay KA041288 0.002 0.001 0.002 12 0.002 < 0.001 0.003 12

IBarium C\\\l1lI\ Coon FOOIhllY KAOOOOOO <0.05 < 0.{)5 2
Banke Pumping Plant KAOO0331 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 13 KA007089 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 21 KA017226 < 0.05 < 0.05 12 < 0.05 < 0.05 12

ICoaatal Bronch KCOO0934 < 0,01 < 0.05 8 < 0.05 < 0.05 12
Check 29 KA024454 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 41 KA030341 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 66 KA040341 < 0.05 < 0.05 3
Devil Canyon Afterbay KA041288 < 0.05 < 0.05 12 < 0.05 < 0.05 12 IBoron Clifton Court Forebay KAOOOOOO 0.2 < 0.1 0.3 4 0.1 < 0.1 0.3 5
Banke Pumping Plant KAOOO331 0.1 < 0.1 0.3 12 0.1 0.1 0.3 12
Check 12 KA006633 0.1 < 0.1 0.3 4 0.1 0.1 0.2 4
Check 13 KA007089 0.1 < 0.1 0.3 12 0.1 0.1 0.2 12 ICheck 21 KA017226 0.1 0.1 0.3 12 0.1 0.1 0.2 12
Coastal Bronch KCOO0934 0.1 < 0.1 0.2 9 0.1 0.1 0.2 12
Check 29 KA024454 0.2 < 0.1 0.3 12 0.1 < 0.1 0.2 12
Check 41 KA030341 0.1 < 0.1 0.3 11 0.1 < 0.1 0.2 12

ICheck 66 KA040341 0.1 0.1 0.2 4 0.1 0.1 0.2 4
DevIl Canyon Afterbay KA041288 0.1 < 0.1 0.2 11 0.1 0.1 0.2 12

Bromide Clifton Court Forebay KAOOOOOO 0.11 ' 0.08 0.20 4 0.10 0.02 0.34 5
Banke Pumping Plant KAOOO331 0.11 0.04 0.21 12 0.10 0.04 0.44 12
Check 13 KA007089 0.14 0.09 0.19 12 0.12 0.05 0.43 12 ICheck 21 KA017226 0.14 0.12 0.21 4 0.15 0.06 0.39 12
Check 41 KA030341 0.14 0.08 0.20 12 0.16 < 0.01 0.38 5
Check 66 KA040341 0.16 1
Devil Canyon Afterbay KA041288 0.13 0.08 0.15 12 0.14 < am 0.20 12

IFluoride Clifton COurt Forebay KAOOOOOO < 0.1 < 0.1 3
Banke Pumping Plant KAOO0331 < 0.1 < 0.1 12 < 0.1 < 0.1 12
Check 13 KA007089 < 0.1 < 0.1 12 < 0.1 < 0.1 12
Check 21 KA017226 < 0.1 < 0.1 9 < 0.1 < 0.1 12

ICoastal Bronch KCOO0934 < 0.1 < 0.1 12 < 0.1 < 0.1 12
Check 29 KA024454 < 0.1 < 0.1 12 < 0.1 < 0.1 0.1 12
Check 41 KA030341 < 0.1 < 0.1 0.1 11 < 0.1 < 0.1 0.1 12
Check 66 KA040341 < 0.1 < 0.1 0.1 4 < 0.1 < 0.1 4
Devil Canyon Afterbay KA0412B8 < 0.1 < 0.1 0.1 11 < 0.1 < 0.1 0.3 12 I.Selenium Clifton Court Forebay KAOOOOOO < 0.001 < 0.001 2
Banke Pumping Plant KAOOO331 < 0.001 < 0.001 0.001 12 < 0.001 < 0.001 0.001 12
Check 13 KA007089 < 0.001 < 0.001 12 < 0.00'1 < 0.001 12
Check 21 KA017226 < 0.001' < 0.001 12 < 0.001 < 0.001 12

ICoastal Branch KCOO0934 < 0.001 < 0.001 9 < 0.001 < 0.001 12
Check 29 KA024454 < 0.001 < 0.001 12 < 0.001 <: 0.001 12
Check 41 KA030341 < 0.001 < 0.001 0.001 12 < 0.001 < 0.001 0.00'1 12
Check 66 KA040341 < 0.001 < 0.001 '3"

IDevil Canyon Afterbay KA041288 < 0.001 < 0.001 12 < 0.001 < 0.001 12
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Figu~e 3-12
Monthly Iron, Manganese, and Bromide in the California Aqueduct, 1996-97
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Figure 3·13
Monthly Iron and Manganese In San Luis Reservoir and Southern California Lakes

Nutrients enhance plant growth in surface waters and include nitrogen and phosphorus compounds.
Nitrogen compounds monitored in the Project include nitrate+nitrite, organic nitrogen, and dissolved
ammonia (present largely as the ammonium ion). Phosphorus analyses include total phosphorus and
dissolved orthophosphate. The Primary MCL for nitrite as nitrogen is 0.4 mgIL and the MCL for
nitrate+nitrite as nitrogen is 10 mgIL. No standards or objectives exist for the other nutrients.

In Southern California lakes, copper, iron, manganese, arsenic, boron, and fluoride were the only minor
elements routinely detected (Table 3-9). All values were below the MCLs for finished drinking water or
Article 19 objectives, with the exception of one sample collected at Silverwood Lake that contained
manganese at 0.403 mgIL (Figure 3-13). The sample, collected in February 1997, also contained iron at
0.045 mglL, indicating the likelihood of sample contamination. Although water in Silverwood Lake was
affected by Kern River inflows in February, iron and manganese were not elevated in those inflows and
would not have been the cause of the elevated iron and manganese.
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In the South Bay Aqueduct at Check 7, nutrients were below their respective MCLs for finished drinking
water in all 1996-97 samples (Table 3-11). Monthly nutrient monitoring began in March 1997 at Check 7
in the South Bay Aqueduct (Figure 3-14).

The highest levels of nitrate+nitrite in Del Valle Reservoir were detected during the rainy season months ­
of both years, indicating seasonal increases from the local watershed drained by Arroyo Valle Creek.
During the dry season, nitrate+nitrite in reservoir water was usually near or below the reporting limit of
<0.01 mgIL. Dissolved orthophosphate and ammonia were consistently near or below their respective
reporting li1l1its at both Del Valle stations.

North Bay and South Bay Aqueducts
In the North Bay Aqueduct at'Barker Slough Pumping Plant, nutrient levels during 1996-97 were below
all MCLs for finished drinking water but routinely above their respective reporting limits (Table 3-11).
Levels were highest during the rainy season months of December through February (Figure 3-14).
Seasonal nutrient surges coincided with rainfall runoff from the upstream watershed. A detailed
discussion of these trends is presented in Special Investigations (Ch~pter IV).
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Feather River Watershed
Nutrients were below all MCLs for finished drinking water in all samples collected from Project stations
in the Feather River watershed during 1996-97 (Table 3-10). Organic nitrogen and total phosphorus were
the only nutrients detected in Antelope and Frenchman lakes and Lake Davis. These compounds were
also routinely detected at or near the reporting limits in Thermalito Afterbay and Oroville Lake.

Table 3·10
Nutrient Concentrations In the Feather River Watershed, 1996·97

1996 1997
# of It of

Parameter Station Name 1.0.# Mean Low Hlah SamDles Mean Low Hlah SamDles
Dissolved Ammonia Antelope Leke AN001000 < 0.01 1 < 0.01 1

mg/L as N Frenchman Lake FR001000 < 0.01 1 < 0.01 1
Leke Davis LD001000 < 0.01 1 < 0.01 1
Oroville Leke OROO1000 < 0.01 < 0.01 8 0.01 < 0.01 0.02 8

Tharmallto Afterbay TA001000 < 0.01 < 0.01 11 <0.Q1 0.01 12

Nitrate + Nitrite Antelope Lake AN001000 < 0.01 1 <0.Q1 1

mg/Las N Frenchman Leke FROO1000 < 0.01 1 < 0.01 1
Leke Davis Loo01000 < 0.01 1 < 0.01 1
Oroville Leke OR001000 0.02 < 0.01 0.04 8 0.01 < 0.01 0.02 8
Thermallto Afterbay TA001000 0.02 < 0.01 0,07 11 0.02 < 0.01 0.04 12

Organic Nitrogen Antelope Lake AN001000 0.30 1 0.30 1

mg/L Frenchman Leka FR001000 0.20 1 0.20 1
Laka Davis LD001000 0.30 1 0.03 ' 1

Orovllla Leke OR001000' 0.18 < 0.10 0.30 8 0.15 0.10 0.20 8
ThermaJlto Aftarbay TA001000 0.11 < 0.10 0.20 11 0.19 0.10 0.30 12

Dissolved Orthophosphate Antelopa Lake AN001000 < 0.01 1 <0.Q1 1

mg/L as P Frenchman Lake FR001000 < 0.01 1 <'0.01 1
Lake Davis Loo01000 < 0.01 1 < 0.01 1
Oroville Lake OR001000 < 0.01 0.01 8 < 0.01 < 0.01 8
Thermallto Afterbay TA001000 < 0.01 0.Q1 11 < 0.01 0.01 12

Total Phosphorus Antelope Lake ANOO1000 0.02 1 0.03 1

mg/L Frenchman Lake FR001000 < 0.01 1 < 0.01 I
Leke Davis LDOO1000 0.02 1 0.01 1

Oroville Lake OR001000 0.03 ' 0.01 0.12 8 0.01 < 0.01 0.02 8
Thermalito Afterbay TA001000 0.02 < 0.01 0.06 11 0.04 0.01 0.16 12
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Table 3-11
Nutrient Concentrations in the North Bay and South Bay Aqueducts, 1996-97

1996 1997
# of # of

Parameter Stetlon Name 1.0.# Mean Low Hlah SamDles Mean Low Hlah Samples
Dissolved Ammonia NBA, Barker SI. Pumping Plant KGOOOOOO 0.03 0.01 0.08 12 0.04 0.D1 0.07 12

mg/L as N SBA, Check 7 KBOO1632 0.02 < 0.01 0.05 9
SBA, Dal Valle Resarvoir DV001000 0.D1 < 0.01 0.03 7 0.01 < 0.D1 0.03 9
SBA, Del Valle Ou~et DVOOOOOO < 0.01 1 < 0.01 < 0.01 4

Nitrate + Nitrite NBA, Barker SI. Pumping Plant KGOOOOOO 0.65 0.13 3.50 12 0.32 0.11 0.61 12

mglL as N SBA, Check 7 KBOO1632 0.47 0.06 0.89 9
SBA, Del Valle Resarvoir DV001000 0.07 < 0.01 0.39 7 0.07 < 0.01 0.47 9

SBA, Del Valle Outlet DVOOOOOO 0.05 1 0.13 < 0.01 0.38 4

Organic Nitrogen NBA, Barker SI. Pumping Plant KGOOOOOO 0.9 0.4 2.0 12 0.8 0.4 1.3 12

mg/L SBA, Check 7 KB001632 0.5 0.3 0.8 9

SBA, Del Valle Resarvoir DVOO1000 0.3 0.3 0.4 7 0.4 0.3 0.6 9

SSA, Del Valle O~et DVOOOOOO 0.2 1 0.3 0.3 4

Dissolved Orthophosphate NBA, Barker SI. Pumping Plant KGOOOOOO 0.09 0.05 0.12 12 0.10 0.01 0.12 12

mglL as P SBA, Check 7 KB001632 0.06 0.04 0.12 9

SBA, Del Valle Reservoir DV001000 < 0.01 < 0.01 7 < 0.01 0.01 9

SBA, Del Valle O~el DVOOOOOO < 0.01 1 0.01 < 0.01 0.02 4

Total Phosphorus NBA, Barker SI. Pumping Plant KGOOOOOO 0.22 0.14 0.43 12 0.22 0.15 0.35 12

mg/L SBA, Check 7 KBOO1632 0.11 0.05 0.17 9

SSA, Del Valle Resarvoir DVOO1000 0.02 < 0.01 0.04 7 0.02 < 0.01 0.06 9

SBA, Del Valle O~et DVOOOOOO 0.07 1 0.03 < 0.01 0.06 4

I Figure 3-14
Monthly Nutrient Concentrations in the North Bay and South Bay Aqueducts
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California Aqueduct
Nutrients in the California Aqueduct were routinely detected above their reporting limits, but below all
MCLs for finished drinking water during 1996-97 (Table 3-12). Total nitrogen at most stations declined
throughout the summer until October or November during both years (Figure 3-15). Total nitrogen was
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Water Quality Assessment of the State Water Project, 1996-97. I
Table 3·12

Nutrient Concentrations In the California Aqueduct, 1996·97
1996 1997

# of # of
Parameter Station Name 1.0.# Mean Low Hlah SamDles Mean Low Hlah SsmDles
Dissolved Ammonia Banks Pumping Plant KAOOO331 0.05 0.02 0.14 12 0.08 0.02 0.25 12

mg/Las N Check 41 KA030341 0.01 < 0.01 0.03 12 0.01 < 0.01 0.02 12
Check 66 KA040341 0.02 < 0.01 0.04 11 0.02 < 0.01 0.10 12
Devil Canyon Aftarbay KA041288 0.05 0.01 0.25 12 0.04 < 0.01 0.20 13

Nitrate + Nitrite Banks Pumping Plant KAOO0331 0.55 0.19 1.20 12 0.54 0.09 0.88 12

mg/Las N Check 41 KAO;J0341 0.88 0.20 1.58 12 0.56 0.14 1.00 12
Chack66 KA040341 0,46 0.07 0.88 11 0,48 0.08 1.00 12
Devil Canyon Afterbay KA041288 0.54 0.24 0.90 12 0.43 0.20 0.72 13

Organic Nitrogen Banke Pumping Plant KAOOO331 0,4 0.2 0.9 12 0.4 0.3 0.8 12

mg/L Check 41 KA030341 0.5 0.2 0.9 12 0,4 0.3 0.5 12
Check 66 KA040341 0.6 0.4 0.9 11 0,4 0.3 0.7 12
Davil Canyon Afterbay KA041288 0.5 0.2 1.3 12 . 0.4 0.1 0.6 13

Dissolved Orthophosphate Banke Pumping Plant KAOOO331 0.07 0.02 0.12 12 0.07 0.04 0.10 12
mglLas P Check 41 KA030341 0.10 0.05 0.23 12 0.07 0.03 0.10 12

Check 66 KA040341 0.06 0.01 0.10 11 0.07 0.01 0.10 12
Devil Canyon Aftarbay KA041288 0.06 0.02 0.09 12 0.06 < 0.01 0.10 13

Total Phosphorus Banke Pumping Plant KA000331 0.11 0.07 0.20 12 0.11 0.09 0:15 12
mg/L Check 41 KA030341 0.15 0.07 0.31 12 0.13 0.05 0.20 12

Check 66 KA040341 0.10 0.03 0.10 11 0.12 0.04 0.19 12
Devil Canyon Afterbay KA041288 0.11 0.06 0.27 12 0.09 0.02 0.11 13

I
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Figure 3·15
Monthly Nutrient Concentrations In the California Aqueduct
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Water Quality Assessment of the State Water Project, 1996-97

highest in the first few months of 1996, indicating in.creases caused by early season runoff from the
Central Valley. The same trend was not observed in 1997 when total nitrogen levels increased in the
spring. Seasonal trends for total phosphorus were not as well defined.

San Luis Reservoir and Southern California lAkes
All nutrients in San Luis Reservoir and Southern California lakes were below their respective MCLs for
finished drinking water during 1996-97 (Table 3-13). Total nitrogen in San Luis Reservoir generally
declined from January to October during each year. Seasonal nutrient trends were not consistent between
any of the lake stations during 1996-97 but were lowest in Castaic Lake (Figure 3-16). Nutrient loads to
Southern California lakes are discussed in Special Investigations (Chapter IV).

Table 3-13
Nutrient Concentrations In San Luis Reservoir and Southern California Lakes, 1996-97

1996 1997
#of # of

Parameter Station Name 1.0.# Mean Low High Samples Mean Low Hlah SamDles
Dissolved Ammonia San Luis Reservoir SLool000 0.02 <0.Q1 0.04 12 0.02 < 0.01 0.07 12

mglLas N San Luis Res.• Tunnel lsI. SLoo5000 0.01 < 0.01 0.02 12 0.03 < 0.01 0.07 12
Pyramid Lake PYOOlooo 0.02 < 0.01 0.06 11 0.Q1 < 0.01 0.03 12
Castaic Lake CAQ02000 0.01 < 0.01 0.03 11 0.Q1 < 0.01 0.03 12
Silverwood Lake SIOO2OO0 0.02 < 0.01 0.06 12 0.08 < 0.01 0.24 12
Lake Perris PE002000 0.02 < 0.01 0.06 12 0.06 < 0.01 0.04 12

Nitrate + Nitrite San Luis Raservoir SLool000 0.73 0.50 1.20 12 0.59 0.20 1.39 12

mglL as N San Luis Ras.• Tunnellsl. SLOOSOOO 0.68 0.46 0.90 12 0.54 0.05 1.20 12

Pyramid Lake PYOOlooo 0.49 0.29 0.71 11 0.48 0.32 0.58 12

Castaic Lake CAOO2OOO 0.14 < 0.01 0.38 11 0.15 < 0.01 0.42 12

Silvarwood Lake SI002000 0.51 0.25 0.70 12 0.53 0.23 0.77 12

Lake Perris PE002000 0.01 0.01 0.03 12 0.06 < 0.01 0.20 12

Organic Nitrogen San Luis Reservoir SLooloo0 0.5 0.3 0.9 12 0.4 0.2 0.6 12

mg/L San Luis Res.• Tunnellsl. SLOO5000 0.4 0.2 0.8 12 0.4 0.3 0.8 12

Pyramid Lake Pyooloo0 0.5 0.2 2.1 11 0.3 < 0.1 0.6 12

Castaic Lake CA002000 0.4 0.2 0.6 11 0.4 0.2 0.8 12

Silverwood Lake SI002000 0.5 0.2 0.9 12 0.5 0.2 0.8 12

Lake Perris PEoo2000 0.6 0.3 1.2 12 0.4 0.3 0.6 12

Dissolved Orthophosphate San Luis Reservoir SLooloo0 0.08 0.06 0.10 12 0.08 0.05 0.10 12

mg/L as P Sen Luis Ras.• Tunnellsl. SLoo5000 0.06 0.05 0.11 12 0.09 0.07 0.13 12

Pyramid Lake PY001000 0.05 0.05 0.07 11 0.05 0.03 0.06 12

Castaic Lake CA002000 0.02 < 0.01 0.03 11 0.02 < 0.01 0.04 12

Silverwood Lake SIOO2OOO 0.06 0.02 0.09 12 0.06 < 0.01 0.11 12

Lake Perris PEOO2oo0 0.02 < 0.01 0.04 12 0.02 < 0.01 0.05 12

Total Phosphorus San Luis Reservoir SL001000 0.12 0.10 0.50 12 0.12 0.09 0.09 12

mg/L San Luis Res., Tunnel lsI. SLoo5000 0.12 0.10 0.16 12 0.12 0.09 0.09 12

Pyramid Lake Pyoolooo 0.09 0.05 0.27 11 0.07 0.01 0.01 12

Castaic Lake CA002000 0.04 0.02 0.07 11 0.03 0.02 0.02 12

Silverwood Lake SI002000 0.09 0.06 0.11 12 0.09 0.02 0.02 12

Lake Perris PEOO2Ooo 0.04 < 0.01 0.08 12 0.04 < 0.01 0.08 12

I
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Figure 3-16
Monthly Nutrient Concentrations In San Luis Reservoir and Southern California Lakes

Organic Compounds

Annual and Seasonal Trends

North Bay and South Bay Aqueducts
On the North Bay Aqueduct at Barker Slough Pumping Plant, dissolved.organic carbon levels were
similar for both years, ranging from 4.3 to 14.5 mgIL in 1996 and from 4.6 to 13.8 mg/L in 1997
(Figure 3-17). This was not the case for Toe or TTHMFP, which exhibited higher peak values in 1996.
Both TOe and DOC were well correlated with UV 254 (Figure 3-18). TOe and TTHMFP were highest

Total Organic Carbon and Trihalomethane Formation Potential

Organic compound analyses include total organic carbon, total trihalomethane formation potential, as well
as chemicals such as insecticides and herbicides. Measurements of UV 254-a spectrophotometric
indicatorof both dissolved and total organic carbon-also. exists for Barker Slough Pumping Plant on' the
North Bay Aqueduct. Total organic carbon is a measure of all waterborne organic carbon including the.
trihalomethane precursors, humic and fulvic acids. TTHMFP is a measure of the capacity for
trihalomethanes to form when disinfectants are added during the water treatment process. MCLs for
organic chemical!'> such as pesticides and insecticides are presented in Appendix B, Table B-3.
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Monthly TOe and TTHMFP In the North Bay and South Bay Aqueducts
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On the South Bay Aqueduct at Check 7, monitoring for TOC and TIHMFP started in April 1997
(Figure 3-19).

during the winter, when rainfall runoff flushes organic carbon, as well as other parameters, from the
upstream watershed (Figure 3-19). Over 90 percent of the TIHMFP was made up of chloroform
(Figure 3-20). A detailed discussion of these trends is presented in Special Investigations (Chapter N).
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During both years, chloroform composed 67 to 81 percent of the TTHMFP concentrations, followed by
bromodichloromethane with 14 to 22 percent, dibromochloromethane with 3 to 9 percent, and bromoform
with 2 to 3 percent (Figure 3-20). Chloroform percentages were slightly higher in 1996 than 1997 at all
stations except Check 29; the reverse was true for dibromo- and bromodichloromethane percentages that
composed a larger percentage of the total during 1997 than 1996.

900

Water Quality Assessment ofthe State Water Project, 1996-97

Figure 3-21
TOC and TTHMFP in the California Aqueduct and Coastal Branch, 1996-97

Southern California Lakes
At Castaic Lake, TOC and TTHMFP were highest in Mayor August of 1996 and 1997 (Figure 3-23).
Chloroform composed 72 to 74 percent of the TTHMFP in both years, followed by
bromodichloromethane with 20 percent (Figure 3-20).

California Aqueduct and Coastal Branch .
Total organic carbon ranged between 2.7 and 8.1 mglL in 1996 and between 1.8 and 4.8 mgIL in 1997 at
all stations monitored in the California Aqueduct (Figure 3-21). The higher levels in 1996 were the result
of several factors. First, increases in Aqueduct TOC coincided with early or late season runoff in the
Central Valley (Figure 3-22). Second, a TOC value of 8.1 mgIL was reported at Check 41 in July 1996,
while a corresponding increase in TTHMFP was not observed. No known non-Project inflows (which
might explain the elevated TOC) occurred during that month. Lastly, TOC and TTHMFP were elevated at
Devil Canyon Afterbay in February 1996 and may have been due to upstream floodwater inflows in the
SLC. Local inflows were not suspect since the mineralogical makeup of that sample was more similar to
Project inflows. .
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Figure 3·22

Monthly TOC and TTHMFP In the California Aqueduct
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Organic Chemicals

Figure 3-23
Quarterl TOC and TTHMFP in Castaic Lake

In the North Bay Aqueduct, the insecticides chlorpyrphos and aldicarb were detected once each in March'
and June 1996, respectively. Cyanazine was detected several times during 1996-97, and Dacthal was
detected in March 1996.

Annual and Seasonal Trends51

The only insecticide detected Aqueduct-wide was diazinon. Diazinon is frequently applied to stone fruit
orchards between late winter and spring to prevent bud predation. The pesticide was detected throughout
the Aqueduct in March and June of 1997. The insecticide phosalone was detected at the reporting level of
0.02 ugIL at Check 13 in June 1996.
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The herbicides cyanazine, Dacthal, diuron, and simazine were detected throughout the Aqueduct in March
1996. All but simazine are pre-emergent herbicides used prior to planting or for weed control in fallow
fields. Herbicides were also detected Aqueduct-wide in September and June 1996. During 1997, the
herbicides 2,4-D and cyanazine were detected throughout most of the Aqueduct on two occasions; 2,4-D
was detected in September at three stations from Check 13 to Check 29, and cyanazine was detected
Aqueduct-wide in March 1997.

Insecticides and herbicides were detected throughout the California Aqueduct on 10 occasions during
1996-97. The pesticides probably originated from the Delta via Banks Pumping Plant or the Delta­
Mendota Canal because, on all occasions, they were detected either at Banks Pumping Plant, the DMC, or
Check 13. The only other major potential source of pesticides to the Aqueduct is floodwater inflows in the
SLC located downstream from all three stations (DWR, 1995).

Organic chemicals include insecticides, herbicides, petroleum compounds, and other synthetic chemicals.
The chemicals analyzed in each sample are listed in Appendix A. All were below their reporting limits
except those in Table 3-14, and all of those were below their respective MCLs for finished drinking
water. Most were pesticides except several positives for MtBE (methyl tertiary-butyl ether), a gasoline
additive. Although all MtBE values in Table 3-14 were below the Secondary MCL of 0.005 mgIL, more
intense monitoring has shown the presence of higher levels at Project lakes in Southern California
(DWR 1999).
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I

Table 3·14
Insecticides, Herbicides, and Organic Chemicals In the State Water Project, 1996·97

(Reported In l1g1l)
I

...----------------.,1-=Below the Reporting Limit California Aqueduct

0.03 0.07 0.12 0.09 0.14 0.07 0.17 0.04 0.19 0.02 0.01
0.02 0.02

0.02 0.04 0.03 0.03 0.03
0.02 0.01 0.02 0.01

0.05 0.07 0.07 0.08 0.06 0.06
Q.01 0.01

0.18 0.55 0.81 1.14 1.78 0.26

Annual and Seasonal Trends

I
0.31 0.38 0.08 0.05 0.06 0.06
0.28 0.06 0.23 0.17 0.D4

I0.02 0.05

4.0
2.3 2.3

I
I
I
I
I
I
I
I

0.12
0.24 0.38 '0.15 0.16 0.25 0.12 0.33 0.15
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1996

..

0.05

2.0

0.02

Barker SI.
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1996 1997

arc
June
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Merch
June
September
March
June
September
March
June 0.21 .
September 0.02
March
June
September
March
June
September
March
June
September ­
March
June
September

4 March
June
September
March
June
September

MCL MonthChemical
2,4-0

Aldlcarb 2

Chlorpyrphos 0.01

Cyanazlne 0.01

Dlazlnon 0.01

Dacthal (DCPA) 0.01

Dluron 0.05

Pho8alone 0.02

Simazine 0.02

MtBE 0.1

17 Reporting Limit
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Floodwater Inflows to the San Luis Canal
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Special Investigations
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Figure 4-1
Annual SLC Floodwater Inflow Volumes, 1913·97
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IV. Special Investigations

Figure 4-3 is a trilinear plot that graphically represents the geochemistry of Salt and Cantua creeks. It
shows that Salt Creek contains a higher dissolved solids content than Cantua Creek as shown by the larger
ring in the center matrix. Both drain inlets were sampled on the same day so the anionic/cationic
composition is a good fingerprint of each watershed. Sulfate accounted for more than 90 percent of the
anionic composition of Salt Creek as shown in the lower right matrix of Figure 4-3. In Cantua Creek,
bicarbonate was dominant and accounted for about 55 percent of the total anionic content followed by
sulfate with 40 percent. In both creeks, chloride composed less than 10 percent of the total anionic
makeup.

Non-Project Inflows

Floodwater Quality
High dissolved and suspended solids typify floodwater inflows (DWR 1995). Total dissolved solids
ranged from 242 to 2,890 mgIL and suspended solids ranged from 15 to 596 mgIL between the six drain
inlets monitored during 1996-97 (Table 4-1).

Non-Project inflows include floodwaters in the San Luis Canal, Kern River inflows, and local runoff to
Project lakes in Southern California. The groundwater pump-in program ended in 1996, and only 121 af
were admitted in November 1996.

Inflow Volumes
Floodwater inflows to the San Luis Canal totaled 341 af in 1996 and 2,136 af in 1997 (Figure 4-1). These
flows were relatively minor compared to the 26,000 af entering in 1995. Eighty-four percent of the 1996
inflows came from Cantua Creek, followed by Salt Creek (Figure 4-2). Almost all 1997 inflows occurred
in January, and over 60 percent of those carne from Cantua Creek, followed by Salt Creek (14 percent),
Panoche Creek (10 percent), and pumping (10 percent). As in the past, Salt and Cantua creeks were the
two largest contributors overall.
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. Figure 4-2

Monthly Floodwater Inflow Volumes per Drain Inlet, 1996-~7
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Table 4-1
General Water Quality Parameters In SLC Floodwater Inflows

(mg/L unless otherwise specified)

The cationic composition of Salt Creek was about half sodium, followed by calcium at 27 percent and
magnesium at 20 percent. Conversely, the cationic composition of Cantua Creek was dominated by
magnesium at 60 percent, followed by sodium and calcium at roughly 20 percent each.

Minor elements were largely below detection (Table 4-2). Arsenic, iron, and manganese levels were
similar to those found in the Aqueduct. The exceptions included selenium that ranged from <1 to 161lg/L
and barium that ranged from <50 to 128 IlgIL.
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Conventional Parameters

Ortlgallta Creek 82.67 1/27/97 8.3 14480 596 56 606 1000 209 194 41 26 126 NA 155 96 3.7 0.3 1.3
Little Panoche Crk. 96.56 1/25/97 8.3 NA 50 NA NA 1100 1920 349 246 74 40 260 NA 132 381 1.6 0.5 7.1
Monocline Ridge 115.43 3/3/96 7.1 5 NA 31 4 232 394 95 55' 20 11 39 NA 52 44 5.0 < 0.1 0.3
Cantua Creek 134.81 2/5/96 8.7 7 NA 593 55 509 792 341 246 31 64 49 4.3 170 10 1.1 0.1 0.3

134.81 1/3/97 ~.5 5 NA 106 7 372 629 263 207 26 48 31 3.3 109 6 1.2 0.1 0.3
Salt Creek 138.00 2/1/96 7.9 14 NA 121 11 2890 3560 985 98 236 96520 9.8 1840 140 12 0.5 2.1

138.00 1/3/97 7.8 22 NA 472 35 1150 1800 393 88 90 41 198 4.9 638 44 3.8 0.5 0.9

Jorden Group 138.96 ..,;1:...:.11-=-61.:.:97---:7..:.:.0~4.:..-4:.::2---:1.::..5 ---:1:-...::2..:;:42=----:4..:;:12::......:.1OO::.::........:32:::.-.....:3:::0:..-;6:......:38:::.-.:.:N:.:,A_1:...;,1.::..8:..-;1:..:..7.....:5:::;.O=-...:0:::.2~O:.:.:..4

________..:.A.:.:;ve:::;ra::;z9.::..6_8:;;;.O::.....:1~0...:.1.:.:91~27;,,;:6~24:.......:8;:;:8.::..6 ..:;12:::8:::.8...:34::;:2::...:;146:=.....-::::69::.....:;4:::,2..:;15::::8:..-...:6:..-.:.:40;::2_9::::2:....::.;4.:::.2---:0~.3 1.6
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Figure 4-3
Mineralogy of. Salt and Cantua Creeks (see Appendix 0 for Trilinear Plot Description)
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In most floodwaters sampled, organic chemicals were near or below the reporting limits. Chemicals that
were present abovethe reporting limits included diuron, simazine, Dacthal, cyanazine, and diazinon. One
sample from the Jorden Group contained 40 ~gIL of Dacthal and 41~ ofcyanazine, the highest levels
ever measured in floodwater inflows (Table 4-3). This sample was collected from a drain that was
discharging 7 afper day when it was sampled. At that volume, the chemicals would be diluted to below
detectable levels in the Aqueduct.
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< 5 '< 5
<5 <5
< 5, . < 5
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<5 <5
< 5 < 5

E
:::s

j.
1

< 1
< 1

4
3
16
7
2

34 < 1
9 < 1
8 < 1
8 < 1

< 5 < 1
10 < 1
7 < 1

< 5 '< 1

0.16 0.04 < 0.02 < 0.05 0.06 NO NO
0.15 0.03 < 0.02 < 0.05 NO < 0.10 NO NO
0.47 < 0.01 < 0.02 < 0.05 NO < 0.10 NO NO
0.92 0.09 0.03 < 0.05 NO < 0.10 NO NO
1.02 < 0.01 < 0.02 0.12 NO < 0.10 NO NO
40 NO NO ND

56

Concentration In IlgIL

<5 <5 <5 34 <5
<5 <5 <5 <5 <5
< 5 < 5 < 5 41 < 5
<5 <5 <5 <5 <5
<5 <5 <5 <5 <5
<5' <5 <5 7 <5
<5 <5 <5 6 <5
<5 <5 <5 6 <5

§
'C

&I
56

0.24 0.60 41 1.16

3.47 0.40 0.08 < 0.02
< 0.05 < 0,02 0.03 < 0.02

0.40 < 0.02 < 0.01 0.Q7
0.16 0.03 1.27 < 0.02

< 10 3
< 10 2 116
< 10 1 < 50
< 10 3 < 50
< 10 2 < 50
< 10 2 128
< 10 1 101
< 10 3 55

Date
1/27/97
1/25/97
313196
2/5196
1/3/97
2/1/98
1/3/97
1/1e197

Table 4·3
Pesticides and Herbicides In SLC Floodwater Inflows

82.67
95.56
115.81
134.81
134.81
136.00
136.00
138.96

Special1nvestigations

Aqueduct Water Quality ,
During 1997 when floodwaters were greatest, water quality effects in the Aqueduct were minimized by
deliveries to federal contractors. About 68 turnouts exist in the SLC for deliveries to agricultural water
districts. During the month of January, these deliveries amounted to about 76 percent of the water pumped
into the SLC at Dos Amigos Pumping Plant. Since turnouts are located throughout the canal, floodwaters
were removed along with Project water. Flow past Check 21 was reduced during most of January 1997
and especially when floodwaters were highest (Figure 4-4). During this month, 26 percent of the water
entering the. SLC from both Project and floodwater sources was released down the Aqueduct at Check 21.
Flows were limited during this period to allow for Kern River inflows. As a result, water quality effects in
the Aqueduct from floodwaters were limited. '

Turbidity spikes from floodwaters were observed at Check 18 during early and late January 1997
(Figure 4-5). A corresponding conductivity spike was only observed during late January. Check 18
(milepost 143) is immediately downstream from the two largest floodwater sources-Salt and Cantua
creeks (mileposts 136 and 134, respectively). Although conductivity at Check J8 was higher than at
Check 13, a72-mile travel distance separates these stations and a time differential exists between
measurements. For instance, there was an 8-day delay between conductivity peaks at these stations in
December, when flows into and out of the SLC were relatively constant. During January, flows were not
so constant and daily comparisons of water types past each station would be very difficult. Regardless of
these uncertainties, conductivity at Check 21 appeared to be affected by at least 50 IlS/cm during
January 10 to 20 and again for a short duration in mid-February.

Water Quality Assessment ofthe State Water Project. 1996-97

Table 4·2
Minor Element Concentrations In SLC Floodwater Inflows

Monocline Ridge Group 115.43 3/3/96
Cantua Creek 134.81 2/5/96

134.81 1/3/97
Salt Creek 136.00 2/1/96

136.00 1/3/97 NO

Jorden Group 138.96 1/16/97

Jorden Group

Salt Creek

Watershed
Ortlgallta Creek
Little Panoche Creek
Monocline Ridge Grp.
cantua Creek
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Figure 4-4
Dally Pumping at Dos Amlgos Pumping Plant, Check 21 Flows, and Floodwater Inflows to

the San Luis Canal, December 1996 - February 1997
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. Figure 4-5
Daily Turbidity and Conductivity In the San Luis Canal at Checks 13, 18, and 21,

December 1996 - February 1997
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Figure 4-6
Kern River Intertie Inflows to the California Aqueduct, January - February 1997
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Special Investigations

Intertie turbidity ranged from] 8 to 85 NTU, with an average of 37 NTU (Table 4-4). Aqueduct turbidity
increased from 9 NTU on January 10 to 22 NTU the next day as a result ofIntertie inflows (Figure 4-8). ','
During the period of inflow, turbidity upstream of the Intertie (Check 25) ranged from 6 to ]7 NTU. with
an average of 9 NTU. Although Aqueduct turbidity at Check 29 remained higher than at Check 25,
upstream values largely represented standing water since flows there were limited during the entire event.
Turbidity in the Aqueduct generally mimicked Intertie trends but at lower levels.

Kern River Interne

500 .---- .--,j_----=-.---.-...-"O""':"'-\,-i------'-----------

Water Quality Assessment ofthe State Water Project, 1996-97

Inflows decreased salinity and increased turbidity in the Aqueduct for almost two months. Intertie
conductivity was low, ranging from 55 to 128l!S/cm-approximately one-third to one-fourth of
Aqueduct levels (Table 4-4). Three-and-a-half miles downstream at Check 29, Aqueduct conductivity
went from 387 IlS/cm on January 9 to 85 IlS/cm 4 days after the Intertie gates were opened (Figure 4-7).
The same trend was observed 62 miles downstream at Check 4]. Aqueduct conductivity remained similar
to Intertie levels except during mid-January, when conductivity iricreased slightly from upstream
Aqueduct flows. Conductivity upstream from the Intertie at Check 25 remained around 300 ~lS/cm

throughout the event. Five days after the Intertie gates were closed, conductivity leveled off to about
300 IlS/cm on March 4. The event affected Aqueduct water quality for about 55 consecutive days.

In January and February 1997,52,858 af of Kern River water was admitted to the California Aqueduct at
the Kern River Intertie (mp 241). The Intertie is a controlled conveyance structure used to relieve
flooding east of the Aqueduct. Inflows began on January 9 and ended 47 days later on February 25.
During this time, Kern River water comprised most of the water pumped south at Buena Vista Pumping
Plant (Figure 4-6). Intertie water dramatically affected water quality in the Aqueduct as far south as Devil
Canyon Afterbay.
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2,500
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J
Table 4-4

Q Irt' WRIKern ver nte Ie ater ual tv Summary, anuarv - Februarv 1997
Average Minimum Maximum Number

II) II) II) II)

GI
N N

~
N N

.¥ GI .¥ .¥ Gl .¥
~ g ~ g u ~ u
S GI S CIl J!! GI

Parameters Parameter Units s:. - s:. s:. fi.5 0 c 0 c 0 c
Conventional
Parameters

Temperature
pH
Conductivity
TDS
Hardness
Turbidity
TSS
VSS

DegreasC
pH Units
IJ.SIcm
mWL
mWLas CaC03
NTU

mlVl
mWL

12
7.3aJ 7.1 aJ

91 286
70 160
31 64
37 6
30 6
5 1.8

8
6.8
55
61
28
18
17

2

7.0
275
153
62
5
4

<1

14
7.7
128
80
36
85
47
6

7.2
303
169
64
8

10
3

34 4
34 4
34 4
4 4
4 4

34 4
4 4

4 4

0.003 0.002 0.002 0.001 0.003 0.002
0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001
0.001 0.010 < 0.001 0.010 0.001 0.010
0.020 0.017 0.017 0.015 0.023 0.019

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005

4.5 4 4.9
510 cI 511 SOOci 466 520cl 530

220
1600

73
10.4

Major Minerals

Minor Elements dJ

Organics

Pathogens eJ

Calcium mWL
Magnasium mWL
Sodium mWL
Potassium mlYl
Sulfate mlVl
Chloride mlVl
Bicarbonate mlYl as CaC03
Nitrate mWLas N03

Arsenic mWL
Aluminum mWL
Boron mglL
Iron mglL
Manganese mglL

TOC mWL
ITHMFP VoWL
Pasticides bI
Fecal Colifonn MPNl100 mL
ToteI CoIilonn MPNl100mL
Giardia #Cysts/100 L
Cryptosporidium # 00cysts/100 L

9.3
2

6.8
1.6
4.5
2.8
37
1.3

14
7

28
3.2
23
34
53
3.9

8
2
6

4
2

32
1.1

13
7

27

22
33
51
3.5

11
2
8

6
3

44

1.7

14
7

28

25
35
56
4.3

4 4

4 4
4 4
4 1
4 4
4 4
4 4
4 4

4 4

4 4

4 4
4 4
4 4

4
4 4

aJ Median
bI Two detections from alull oganlc chemical scan: diuron (1.41 rngL); simazine (0.39 mlYll.
cI All chlorofonn
dI Minor elements below detection included fluoride, barium, chromium, copper, lead, mercury, seienium,

silver, zinc, and aluminum.
eI Sempled on 119197after inflows were initiated.

Turbidity in the Intertie spiked at 85 NTU on January 29 and Aqueduct turbidity correspondingly
increased to 70 NTU. After that, Intertie values declined and generally leveled off to between 20 and
25 NTU. Intertie inflows ceased on February 25 and turbidity at Check 29 dropped to levels measured at
Check 25. Sixty-two miles downstream at Check 41, turbidity was not strongly affected by Intertie
inflows and fluctuated between 5 and 20 NTU (Figure 4-8).

Pathogens were the only other parameters of concern to Aqueduct water quality. Giardia in the Intertie
numbered 73 cysts/lOO liters and Cryptosporidium numbered 10.4 oocysts/loo L (Table 4-4). Past
sampling in the Aqueduct has rarely detected these pathogens, although detection limits have sometimes
been as high as <79/100 L for both parameters. Giardia and Cryptosporidium have both been detected at
Banks Pumping Plant at 34 cysts/loo Land 169 oocysts/lOO L, respectively. No other parameters
measured in Intertie water posed a threat to Aqueduct water quality.
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Figure 4·8
Turbidity in the Kern River Intertle and California Aqueduct, January - March 1997
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. Figure 4·7 .
Conductivity in the Kern River Intertle and California Aqueduct, January - March 1997
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Natural Inflows to S014thern .California Lakes

9

Speciallnvestigations

Scale in Miles
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(STATION 1.0. )

Residence time of Pyramid Lake's .171,196 af capacity is 3 to 6 months during the summer when Project
inflows are usually greatest. This capacity provides a buffer against short-term salinity changes. During
1996-97, TDS in the lake ranged from 232 to 339 mglL-a concentration range of 107 mgIL .
(Figure 4-11). The largest change in TDS occurred in early 1996, when the concentration dropped from
339 mgIL in February 1996 to 278 mgIL 3 months later-a decline of 61 mgIL or about 20 mgIL a month.
The decline coincided with high Project inflows containing lower TDS levels.

Figure 4-9
Pyramid Lake and Water Quality Sampling Station Locations

PY001000 is the Routine Monitorin Station

Piru Creek had a measurable influence on the minerology of Pyramid Lake. TDS averaged 211 mgIL in
Project inflows during 1996-97 and 256 mgIL in Pyramid Lake (Table 4-5). The higher salinity in lake
water is likely due to Piru Creek which exhibits an average TDS of 554 mgIL (from samples collected in
1994-95). Although evaporation and other inflows could also increase TDS in the lake, a mineralogical
comparison of all three stations shows that Piru Creek affected lake salinity.

Pyramid Lake .
Natural inflows to Pyramid Lake totaled 19,352 af in 1996 and 19,496 af in 1997, amounting to about
5 percent of the total Project and non-Project inflows. In comparison, int;lows in 1995 totaled 105,454 af
or 35 percent of all inflows to the lake. Piru Creek drains a 372-square-nlile watershed (Figure 4-9) and is
the largest non-Project source to the lake. The creek is a clear perennial brook in summer and a muddy
torrent during the rainy season. During 1996-97, creek flows composed about 2 percent of the monthly
inputs during summer and fall, increasing to over 10 percent during the months of December, January,
and February of both years (Figure 4-10). An exception to this trend occurred during June to August
1997, when Project inflows were limited to below 10,000 afper month, elevating creek contributions to
between 4 and 13 percent.
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Water Quality Assessment ofthe State Water Project, 1996-97,

Figure 4-10
Monthly Non-Project Inflows to Pyramid Lake, 1996-97
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Figure 4-11
Total Dissolved Solids and Inflows to Pyramid Lake, 1996-97

Table 4-5
Water Quality Summary of Plru Creek, Pyramid Lake, and the' California Aqueduct at

Check 41

Concentration, mglL---'---
~

.z c
a-0

1: of
0

~
u

LocatIon :c B
Plru Creek average 31 564 35 29 6 156 249 1.45
(1994-95) min 0.1 423 15 23 3 93 183 0.5

max 278 763 52 41 8 191 374 4
median 4.8 586 36 29 6 161 256 1.1
number 17 17 17 17 17 17 17 17

Check 41 average 37 211 41 11 64 75 32 1.9
(1996-97) min 3 80 28 10 32 65 22 0.6

max 74 332 61 13 88 85 46 3.9
medlen 3B 217 40 11 52 78 30 1.8
number 24 23 7 7 8 8 8 8

Pyramid Lake average 256 41 13 46 62 62 1.6
(1996-97) min 232 36 11 42 75 45 0.2

max 339 47 16 52 93 107 2.5
median 239 41 12 46 80 56 1.9
number 8 B 8 B 8 8 B
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Water Quality Assessment ofthe State Water Project, J996-97

The mineralogical makeup of Pyramid Lake during 1996-97 was a composite ofboth Piru Creek and
Project water. The average anionic composition of Project water was 20 percent sulfate, while the same
percentage for Pyramid Lake was 33 percent-13 percent more (Figure 4-12). The most probable cause
for this difference was Piru Creek, which has an average sulfate concentration that is 8 times greater than
Project water (Table 4-5). Conversely, chloride made up 45 percent ofthe average anionic composition of
Project water while Pyramid Lake averaged 33 percent-12 percent less. This change also appears to be
influenced by Piru Creek, because chloride levels there average nine times less than Project water.
Pyramid Lake exhibited an average cationic composition that was slightly higher in calcium and sodium
than Project water. To confinn the cause of this mineralogical shift, Pyramid Lake data was plotted for
February 20, 1996-the sample with the highest 2-year TDS level. The mineralogical shift was similar
but more exaggerated (Figure 4-12) further implicating Piru Creek as a major influence on water quality
in Pyramid Lake.

Figure 4-12
Mineralogical Composition of Pyramid Lake, Check 41, and Piru Creek Inflows, 1996-97

see A pendix D for Trilinear Plot Descri tion
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Figure 4-13
Annual Minerai Load Percentages to Pyramid Lake from Plru Creek, 1995-97

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

....

64

35

30

25
20
15 ' '

10

5

o,---=--,-....::::~

Special Investigations

Figure 4-14 ,
Annual Nutrient Load Percentag,es to Pyramid Lake from Piru Creek, 1995-97

Nutrient loads to Pyramid Lake from Piru Creek were substantially less than mineral loads. Loading
percentages during 1996-97 ranged from 1.7 to 2.7 percent for organic and total nitrogen, and from 0.7 to
0.8 percent for orthophosphate and total phosphorus (Figure 4-14). During 1995, Piru Creek contributed
about 31 percent of the nitrogen loads and around 15 percent of the phosphorus loads.

Piru Creek accounted for about 12 percent of the TDS loads to Pyramid Lake from Project and non­
Project inflows during both 1996 and 1997 (Figure 4-13). This value reached 58 percent in 1995 due to
heavy runoff and reduced Project inflows (1995 data was included to assess a high rainfall season). Load
percentages for individual minerals varied from less than 1 percent for chloride to about 28 percent for
sulfate during 1996-97. These values increased to 7 and 74 percent, respectively, during 1995. Load
values for the other minerals ranged from 3 to 14 percent during 1996-97 and from 16 to 59 percent
during 1995. Piru Creek is a major source of lake salinity and can become the largest source in high
runoff years. Regardless of runoff volume, Piru Creek was not a major contributor of chloride.
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Figure 4-15
Water Quality Sampling Stations on Silverwood Lake

(S1002000 is the Routine Monitoring Station)

Project water usually dominates inflows to Silverwood Lake during the spring and summer months, when
releases to Devil Canyon Afterbay are also high. The lake essentially becomes a conveyance during this
period, with water entering the lake from the Mohave Siphon and leaving via the San Bernardino Intake
Tower (Figure 4-15). The lake's residence time with high inflows is 10 to 20 days. During the rainy
season, Project inflows are curtailed and local runoff can become dominant. Local runoff was limited in
1996-97 (Figure 4-16), but in early 1995 it accounted for 45 to 65 percent of the monthly inflows from
January to April and 11 percent of all inflows that year.
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TDS levels at Devil Canyon Afterbay were usually close to those measured in Silverwood Lake. The
exception occurred in February 1996, when TDS in Silverwood Lake was higher than at Devil Canyon
Afterbay. Lake samples are collected from the surface at the same location from which water is drawn
and sent to Devil Canyon Afterbay-the San Bernardino Intake Tower. The lower concentration at Devil
Canyon Afterbay indicates influence from local inflows and the higher value in Silverwood Lake was
closer to Project inflows. This dichotomy in concentration suggests a stratification of these two waters by
temperature. If one inflow is colder than water in the lake, the colder water moves under the warmer
water and occupies the lower strata of the lake. When this happens, the composition of water sent to Devil

Silverwood l.llke
Natural inflows to Silverwood Lake totaled 11,714 af in 1996 and 8,980 af in 1997, amounting to about
2 percent of all Project and non-Project inflows. Miller Creek drains a 41.5 square mile watershed
(Figure 4-15) and accounts for about 60 percent of all non-Project inflows to the lake. Cleghorn Creek
drains 18.4 square miles and contributes about 30 percent. Not included is Sawpit Creek, which drains
3.63 square miles and accounts for less than 10 percent of all non-Project inflows to the lake. Miller and
Cleghorn creeks are dear ephemeral streams, usually drying up in the lower stretches during mid- to late
summer.
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Water Quality Assessment ofthe State Water Project. 1996-97

Canyon Afterbay would be determined by which louver or louvers on the vertical tower are open. The
San Bernardino Intake Tower has four louvers at 6, 12, 18, and 24 meters. The February 1996 data would
suggest that local inflows were colder than lake water and the intake was drawing water at dep~h, Without
specific temperature and intake information, further analysis is not possible.
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Figure 4-17
TDS In Silverwood lake and Its Inflows/Outflows, 1996-97

Figure 4-16
Monthly Project and Non-Project Inflows to Silverwood lake, 1996-97

Unlike Pyramid Lake, the TDS of local inflows to Silverwood Lake is similar to Project levels. TDS
averages around 200 mgIL in both Cleghorn Creek and Project water, while it averages 142 mglL in
Miller Creek (Table 4-6, Figure 4",18), Cleghorn Creek is generally higher in bicarbonate and calcium
than either Project inflows or Miller Creek, while chloride levels were higher in Project water. These .
differences are shown qualitatively in Figure 4-19, along with the average mineralogical makeup of water
at Devil Canyon Afterbay during 1996-97. There was a slight difference in icon position for Check 41 and
Devil Canyon Afterbay, indicating a possible influence from one or both creeks, This shift in the mineral
composition at Devil Canyon Afterbay was greater during heavy runoff periods.
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14 83
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average
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Table 4-6
Water Quality Summary of SlIveiwood Lake Inflows and Outflows

Station
Miller Creek
(1944-73)

Cleghorn Creek
(1965-70)

n

o
o

o

I
n

D
Check 41
(1996-97)

average
min
max
medien
nuinber

37 211
3 80

74 332
36 217
24 23

41 3.1
28 2.7
61 3.7
40 2.8
7 3

19
17
23
18
7

11
10
13
11
7

54 75 32
32 65 22
86 85 46
52 76 30
888

1.9
0.8
3.9
1.8

8

D

D
D

Silverwood Lake
(1996-97)

Devil Canyon Afterbay
(1996-97)

average
min
max
median
number
average
min
max
median
number

NA 206
NA 152
NA 246
NA 206
NA 8
4.6 197
2.0 127
7.8 240
4.5 200

8 23

34 2.7
12 2.6
43 2.8
37 2.8
8 3

34 2.7
13 2.4
45 3.0
35 2.7
23 7

20
17
26
19
8

19
15
24
18
23

10
6

11
10
8
9
4

11
10
23

42 74 31
10 66 11
55 97 48
46 72 30
888

42 72 30
4 50 9

56 98 46
43 73 27
23 23 23

2.2
1.1
3.5
2.3
8.0
2.2
0.9
4.0
2.1
23

Figure 4-18
Average Minerai Concentrations In ProjectINon-ProJect Inflows to

Silverwood Lake, 1996-97
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. Figure 4-19
Mineralogical Composition of Silverwood Lake Inflows and Outflows

see A endlx 0 for Trilinear Plot Oescrl tion
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During November 1996 to February 1997, local inflows increased to between 269 and 5,671 afper month
while monthly Project inflows remained below 485 af (Figure 4-16). Throughout this period, the
mineralogical makeup of water at Devil Canyon Afterbay shifted from one identical to Project inflows to
one closer to Miller Creek water. This is demonstrated in Figure 4-20, where the icon for Devil Canyon
Afterbay moves progressively farther away from the Check 41 icon and closer to the Miller Creek icon
over a 3-month period. The shift began in November 1996 and continued into January 1997-a month
when local inflows peaked at 5,674 afand Project inflows were 485 af. In February, another shift
occurred when afterbay mineralogy appeared to be more similar to Kern River water than either Project
water or local inflows (Figure 4-20).

Special Investigations



Figure 4-20
Mineralogical Shift at Devil Canyon Afterbay from Non.Project Inflows

(see Appendix D for Trilinear Plot Descri tlon)

Local inflows contributed less than 2 percent of the TDS loads from Project and non-Project inflows to
Silverwood Lake during 1996-97 and 15 percent during 1995 (Figure 4-21). Annual load percentages for
total and organic nitrogen ranged from 0.6 to 1.1 percent during 1996-97 and from 2.9 to 5.7 percent in
1995. Non-Project contributions for total phosphorus and orthophosphate ranged from 0.2 to 0.3 percent
during 1996-97 and from 0.4 to 1.6 percent during 1995.
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Figure 4-21
Annual Nutrient and TOS Load Percentages to Silverwood Lake from Miller and

Cleghorn Creeks, 1995·97

Special Investigations

Castaic lAke
Local inflows to Castaic Lake were 9,475 af in 1996 and 8,934 af in 1997, amounting to about 3 percent
of total Project and non-Project inflows. About half of all non-Project inflows enter Elderberry Forebay.
Water in the forebay is pumped back into Pyramid Lake for energy management purposes. Due to the
difficulty in accounting for this activity, the effects of local inflows on Castaic Lake water quality were
not investigated.
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Effects ofDredging on San Luis Canal Water Quality

Flows at Check 18 (mp 143) ranged between approximately 2,000 cfs and 8,000 cfs between May 1 and
15. Each time flow increased at Check 18, a corresponding increase in turbidity was observed several
hours later at Check 21 (Figure 4-23). The increase in turbidity with flows is a result of in-canal
turbulence that resuspends sediment and produces localized plumes of higher turbidity.

The Surveillance and Monitoring Unit initiated sampling for any potential water quality effects.
Sequential upstream and downstream samples were collected and analyzed for a full suite of water quality
parameters. More intensive monitoring was performed for turbidity during the first 10 days of dredging.
Analysis of the data indicates that no substantial changes in Aqueduct water quality occurred as a result of
dredging.

Special Investigations71

Dredging was initiated on May 5 at milepost 153.3. During the first 10 days of dredging, turbidity was
measured at four stations every 6 hours when the dredge was active--one upstream of the dredger and
three downstream at intervals of 100, 200, and 300 feet. Turbidity at each station was measured at 10 and
20 foot depths to account for heavier particulates transported near the bottom and lighter particulates
higher in the water column. Multiple samples were needed to offset the inherent variability of turbidity
measurements in flowing water.

Trends in average daily turbidity at the 20-foot depth were similar but slightly higher; they ranged
between 7 and 25 NTU (Figure 4-22, lower graph). The large degree of variability in the turbidity
measurements hindered any high-resolution analysis of potential upstream/downstream differences.
Although upstream turbidities sometimes averaged lower than downstream measurements during the
same day, the reverse also occurred. Similar to the 10 feet measurements, multiple measurements taken
on the same day were highly variable. The high variability at both depths was not related to dredging
activities but to hourly flow changes.

Average daily turbidity along with standard deviation limits for depth measurements at 10 feet are plotted
in Figure 4-22 (upper graph). From May 5 to 7, daily turbidity averaged between 7 and 9 NTU. Between
May 8 and II, it increased at both upstream and downstream stations. On May 8, the average turbidity
was 13 NTU at the upstream site and around 15 NTU at the three downstream sites. The variability of all
sample groups was high. For instance, standard deviation at the 3OO-foot downstream site ranged from 10
to 20 NTU. On May 9, the average turbidity at the upstream site (16 NTU) was the same as the loo-foot
downstream station, lower than the 200-foot downstream site (17 NTU), and higher than the 300-foot
downstream site (12 NTU). On May II, the upstream turbidity (13 NTU) was equal to two of the
downstream sites and higher than the 3OO-foot downstream station (10 NTU). Between May 12 and 13,
average turbidity levels declined to 6 or 7 NTU. On May 12, turbidity at the upstream site averaged
higher than the two other downstream sites, and on May 13, all averages were either 6 or 6.5 NTU.
Turbidity began increasing on May 14. On May 15, turbidity averaged 17 NTU atthe upstream site, 100­
foot downstream, and 3OO-foot downstream stations, and 14 NTU at the 200-foot downstream station.

Dredging was conducted in the California Aqueduct during 1996 to remove sediment deposited by
floodwaters the previous year. Sediment was dredged using a low-profile cutter head that hydraulically
suctioned material onto land west of the levee. Three locations were dredged: (1) between mileposts
153.3 and 155.6; (2) around milepost 135 (just downstream from the Cantua Creek drain iniet); and (3)
around the Arroyo Pasajero levee break at milepost 157.4. Volume estimates based on acoustic sounding
and manual pole measurements indicated between 28,000 to 33,000 cubic yards of sediment were to be
removed.
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Figure 4-23 ,
Hourly Aqueduct Flows at Check 18 and Turbidity at Check 21, May 1-15,1996

Figure 4-22
Turbidity In the San Luis Canal Upstream and Downstream of Dredging Activities
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Figure 4-24 shows that anion and cation values on June 10, 1996, were nearly identical between
upstream/downstream stations, indicating no change in dissolved minerals from dredging.

Figure 4-24 .
Anionic/Cationic Values between Upstream and Downstream Stations

in the San Luis Canal, June 10,1996

Total asbestos was slightly lower at the downstream station compared to the upstream site. The reverse
was true for the concentration of asbestos fibers greater than 10 microns in length. Since asbestos is
affected by turbidity and can be just as variable, the differences are not necessarily significant.
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Five EPA organic chemical scans wer~ performed on samples collected on May 6 and June 10, 1996. On
May 6, upstream/downstream sampling occurred at milepost 135.42 and milepost 153.42. Ofthe five
scans, Dacthal was detected both above and below the dredging operation (Table 4-7). On June 10,
upstream/downstream sampling at mileposts 134.81 and 135.01 detected diazinon (ortho-phosphate) and
simazine (chlorinated pesticide) at both stations. The pesticides apparently originated from upstream
sources and not as a result of dredging activities.

Most conventional parameters were similar in concentration between the upstream/downstream stations
(Table 4-7). A slight increase in the concentration of suspended particles may have occurred from
dredging, but all suspended particulate trends were overshadowed by fluctuations caused by flow. No
substantial differences in minor element levels were observed between upstream and downstream sites
(Table 4-7).

Total coliforms averaged higher at the downstream location, but the difference, 40 MPN/lOO mL at the
downstream site versus 26 MPN/IOO mL upstream, was not statistically significant. Of the II samples
collected during dredging, approximately half ofthe total coliform results were higher at the upstream
site. The likely explanation for the upstream/downstream difference is analytical imprecision. The
multiple tube fermentation test used to detect and quantify coliforms provides an estimate with wide
confidence limits that is not designed to be an absolute population value. Fecal coliform levels were II
and 16 MPNIlOO mL at the upstream and downstream sites, respectively. Similar to total coliform, fecal
coliform averaged higher at the downstream site compared to upstream; however, the difference was not
statistically significant.
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Table 4-7
Summary of Water Quality parameters In the SLC Upstream and Downstream

Dredging Activities, June 1996

Civil Maintenance staff immediately plflced sorbant booms in the Aqueduct around the slippage to
prevent further oil migration. Booms were also deployed at several downstream locations. Oiled booms
were remov~d and disposed of as needed. Emergency repairs were made and Aqueduct flows resumed'on

.1
I'
I
I,
,I
"1
.1
J
I
I
I'
I
'I'
I
~I

·1.

-I
I
I

74

Parameter Units Upstream
Conventional Parameters
pH pH 7.3 7.4 1
TDS mg/l 202 204 1
EC ~SJcm 357 362 1
Boron mg/l 0.2 0.2 1
Hardness mg/lasCaC03 86 84 1
TOC mg/l 3.6 3.5 2
TSS mg/l 8.5 8 2
VSS mg/l 3 3.5 2
SS mlA <0.1 <0.1 2

Minor Elements
Arsenic mg/l 0.002 0.002 1
Barium mg/l <0.050 <0.05 1
Cadmium mg/l <0.005 <0.005 1
Chromium mg/l <0.005 <0.005 1
Copper mgII <0.005 <0.005 1
Iron mg/l 0.008 <0.005 1
Lead mg/l <0.005 <0.005 1
ManQanese mg/l <0.005 <0.005 1
Mercury mg/l <0.001 <0.001 1
Selenium mg/l <0.001 <0.001 1
Sliver mg/l <0.005 <0.005' 1
Zinc mg/l <0.005 <0.005 1

Asbestos
Asbestos, total MFL a 304 267 2
Asbestos, fibers>10 un:' MFL a '2.3 1.78 2

Organic Chemicals
Ortho-phosphates ~g/1 Di82inon (0.02) Di82inon (0.02) 2
Chlorinated.orQanlcs ~g/1 Sim82ine (0.1-0.19) Sim82ine (0.1,0.19) 2

~ Diuron (0.19) Diuron (0.12) 2
Chlorinated Phenoxys Ilg/l Dacthat (0.11) Dacthat (0.10) 2
Miscellaneous ~g/1 None None 2

. PurReables J.lg/l None None 2
Collforms
Total MPN/100 L b 28' 40': 11
Fecal MPN/100L b 11' 16' 11
a Million fibers par Liter.
b Most probable number per 0~1 'Utero
, Upstream and downstream av~ragas not statistically different at 95%

confidence level.

Oil Release in the California Aqueduct

Special Investigations

On August 9, 1997, a small portion of Aqueduct liner slumped into the water at milepost 62.23 (near
.Butts Roadr Adjacent groundwater pressure, problematic geology, and a partial de-watering of the
Aqueduct for repairs caused the slippage. Oil was observed in the Aqueduct, and flows were stopped 'uhtil
it could be contained. The slippage occurred where an oil pipeline crosses the Aqueduct; however, the
pipeline was inactive at the time. so investigators presumed the oil was residual, remaining from a leak
that occurred in 1984. A pressure test of the line found no leaks and confirmed it. The 1984 leak was
discovered when tainted groundwater began discharging from a Project sump pump 0.16 mile
downstream from the pipe. Although sqil and groundwater were cleaned up at that time, some residual
contamination remained. I
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Water Quality Assessment ofthe North Bay Aqueduct

August 14-five days after the slippage was discovered. The booms remain in place as of this publication
date to prevent any residual oil from flowing into O'Neill Forebay, approximately 5 miles downstream.

The site was remediated by excavating tainted soil and treating the surrounding groundwater. Overburden
was removed and stored on the Department's right-of-way land until petroleum levels could be
determined for future removal and disposal. A physical barrier was installed to intercept any further
movement of groundwater toward the Aqueduct.

Special Investigations75

Water in Barker Slough originates from an upstream watershed that is approximately 15 square miles in
size. Depending on season, 60 to 80 percent of the watershed is used for animal grazing such as cattle
(DWR 1998). The remainder is largely agricultural and open space, with a small recreational park that
offers watersports and a dirt track.

Water treatment plants on the North Bay Aqueduct periodically experience surges of total organic carbon
in their raw water. These surges sometimes increase to over five times background levels and interfere
with the water treatment process. Background TOC levels at Barker Slough Pumping Plant, the entrance
to the North Bay Aqueduct (Figure 4-25), range between 3 to 6 mgIL during the summer but can increase
to over 20 mgIL during the rainy season. For comparison, levels at Banks Pumping Plant in the south
Delta typically range between 3 and 9 mgIL. Raw water with high organic carbon requires special
treatment to limit the formation of trihalomethanes in drinking water. Trihalomethanes can be
carcinogenic, and the Department of Health Services will be lowering the human health standard for these
compounds in drinking water. The water treatment plants will have to comply. Data was analyzed to
define the seasonal trends of TOC and other parameters that change with rainfall runoff in Barker Slough., .' .

An existing treatment plant (installed in 1985 and operating as of this publication date) removes any
hydrocarbons and discharges the clean water over the Aqueduct. A series of pumps skim water from the
aquifer surface and send it to an oil/water separator to recover free product. The water is then passed
through granular activated carbon to remove any remaining hydrocarbons. Pumpage from a nearby
departmental sump pump is also intercepted and treated. Treated water is piped to an overchute and
diverted over the Aqueduct to a seasonal streambed. The treatment plant will continue to operate until the
site is fully cleaned up.

Purgeable organics were detected in the Aqueduct on a daily basis up until August 15--one day after
flows resumed. Maximum concentrations ranged from 0.58 to 4.7 ~gIL, depending on constituent and
sample site. One sample collected on August 14 at milepost 62.26 contained benzene at 2.2 ~gIL, above
the state MCL of 1 ~gIL. All other samples contained purgeable organics below their respective MCLs..
Total petroleum hydrocarbon analyses were above the reporting limits at three downstream locations on
August 15, 19, and 20, including a positive at the upstream site on August 19 indicating the possibility of
sample contamination. No criteria or objective exists for TPH. Monitoring for purgeable organics and
TPH continued into October with no positive detections.

Daily sampling in the Aqueduct was initiated by Surveillance and Monitoring staff on August 11 at three
locations-two stations immediately adjacent the slippage and one downstream at milepost 63.32. As
cleanup progressed, one upstream station was added and downstream stations were added or deleted as
necessary. Samples were analyzed for purgeable organics, including benzene, toluene, ethyl-benzene, and
xylene, as well as total petroleum hydrocarbons (diesel-grade fuel).
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Figure 4-25
Barker Slough and Barker Slough Pumping Plant In the Northern Sacramento-San

Joaquin Delta/Estuary

Toe Trends
Figure 4-26 shows TOe is highest during the rainy season months of December through March. It also
shows that TOe increased during or just after major rainfall events and stayed elevated with continued
seasonal rainfall. In 1991 and 1994, annual precipitation was less than 14 inches and TOe exceeded
background levels on only a few occasions (Figures 4-27 and 4-28). Conversely, during years of high
rainfall (15-29 inches), levels remained elevated for several months at a time. During the 1996 rainy
season, an intense early season storm dropped 7 inches over 2 consecutive days. Soon after, TOe at
Barker Slough Pumping Plant increased to 18 mgIL and stayed elevated until mid-April, as rain contin~ed

to fall throughout the season (Figure 4-28). Major TOe sources in Barker Slough have not been
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Figure 4-26
Total Organic Carbon in the North Bay Aqueduct and Monthly Rainfall at the City of

Fairfield, October 1989 to October 1996

Figure 4-27
Total Organic Carbon In the North Bay Aqueduct and Rainfall

In the City of Fairfield, 1991-93
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conclusively identified, but preliminary data indicates that peat soils an,d animal waste are probably two
contributors.

Figure 4-28
Total Organic Concentrations In the North Bay Aqueduct and Rainfall in

the City of Fairfield, 1994-96

Toe concentrations were not correlated with absolute rainfalI totals since runoff from any undeveloped
watershed depends on both rainfalI intensity and soil saturation. Table 4-8 show~ this relationship for

, Barker Slough. During each of the 1991-96 rainy seasons, TOe increased above background levels when
seasonal rainfall totals reached 2.3 to 9 inches. During years when there was no intense rainfall, elevated
TOe was first detected when the seasonal total was around 7 inches. Evidently, this is the amount of
rainfall needed to saturate soil in the watershed and produce runoff. When seasonal rainfall totals were
less than 7 inches, rainfall intensity generated runoff with high TOe. In 1994, for instance, seasonal
cumulative rainfall at the time of the first elevated TOe sample (9 mgIL) was only 2.3 inches, while
rainfall during the 3-day period prior to sampling totaled 0.98 inches. This trend occurred again in 1995
when 0.77 inches fell within a 3-day period with only 4 inches of seasonal rainfall (Table 4-8).
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Special1nvestigations
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Figure 4-29
Total Collforms and Daily Rainfall at Barker Slough Pumping Plant, 1992-96

Table 4-8
Cumulative Seasonal Rainfall and Rainfall'3 Days Prior to the First Season's Elevated

TOC Concentration at Barker Siou

Total and fecal coliform values were correlated in the high range (Figure 4-31, bottom left graph). This
was not the case for coliforms at Banks Pumping Plant or in the Sacramento River. Although many
different strains of bacteria are present in the environment, only fecal coliforms are enteric or can survive
within the intestinal tract of mammals. The correlation indicates that most coliforms transported
downstream via rainfall runoff originated from animal waste. Although coliforms are easily destroyed in
the water treatment process, products of animal waste can also contain parasites such as Cryptosporidium
and Giardia, which are not so easy to destroy in the water treatment process. These two organisms are
known to cause intestinal sickness and even death if ingested by humans. Although water quality data.on
these two parameters exists, the method for analysis is not considered reliable.

Coliforms
Coliform bacteria were also highest during the rainy season. From 1992 to 1996, total coliforms ranged
from <2 to 5,500 MPN/tOO mL (Figure 4-29) and fecal coliforms ranged from <to to 5,500 MPNIlOO mL
(Figure 4-30). The highest levels were observed just before or during periods of substantial rainfall in the
City of Fairfield. Pre-rainfall increases are thought to originate from increased outflows from an upstream
reservoir. In the fall, flashboards are removed by the owner to drain the lake and increase storage
capacity. These releases may be scouring the bottom of the lake and resuspending any settled coliforms.
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Fecal Collforms and Dally Rainfall at Barker Slough Pumping Plant, 1992·96
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Total and Fecal Coliform Relationships at Barker Slough Pumping Plant, Sacramento
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Dissolved aluminum and iron often increased with a corresponding decrease in pH (Figure 4-32). The
high levels are not necessarily a result of augmentation from the watershed, because the solubility of most
metals is controlled more by physicochemical parameters such as temperature and pH. A more probable
cause of the high iron and aluminum levels is that more of the available metals were solubilized when pH
dropped.

Background pH ranged between 7.5 and 8.5 during the summer months, but declined below 7.5 for
several months during the rainy seasons of 1993, 1995, and 1996 (Figure 4-32). The declines were likely
caused by rainfall runoff. When rainfall--<:ommonly exhibiting pHs below 6-is substantial enough, the
increased acidity in runoff may be enough to overwhelm the buffering capacity of the watershed. The
ammonium ion (NH4+), a weak acid, may also have a measurable effect on pH. Regardless of the source
of acidity, pH declines can increase the solubility of waterborne metals.

Other Parameters
Temperature, nitrogen compounds, pH, and certain metals in Barker Slough also fluctuated seasonally
between 1992 and 1996. Monthly water temperatures at Barker Slough Pumping Plant varied annually by
as much as 15 degrees,. ranging from 8 degrees Celsius in fall and winter to more than 25 degrees Celsius
during the summer (Figure 4-32, top graph). Temperature declined each fall prior to any rainfall and then

. reached a seasonal minimum, usually between December and February. The lowest temperatures occurred
during periods of rainfall.

Special Investigations81

Standard solubility relationships for iron predict a dissolved concentration of 0.006 mgIL in a pH range
from slightly more than 7 to 11 (Hem 1985). However, when pH falls below about 7.2 (or increases above
11), the solubility of iron is highly dynamic. For instance, when pH decreases from 7 to 6.5, the solubility
of iron is predicted to increase three orders of magnitude from 0.006 to 6 mgIL, assuming standard state
conditions and an excess of available iron. This relationship was observed at least once at Barker Slough
Pumping Plant. During 1993, pH declined to 6.9 in January, and the corresponding iron concentration
increased from near 0.005 mgIL to 0.61 mgIL. Aluminum concentrations essentially mimicked those of
iron during the 1993 rainy season, although during other rainy seasons, iron usually peaked at a higher
level. The pH declined just as dramatically during subsequent rainy seasons, but increases in dissolved.
metals were not as great. Different filter types may hav~ caused this discrepancy--<:otton-based disk
filters were used prior to 1995 and were replaced with polymer-based cartridge filters. In a few instances,
metals increased without a corresponding decrease in pH; this may have been due to windblown dust,
which is a known source of iron contamination. A detailed study of Barker Slough water quality can be
found in DWR 1998.

Although the data is not extensive, nitrogen compounds also fluctuated seasonally and increased during
periods of rainfall. For instance, organic nitrogen and dissolved ammonia peaked in December 1995 after
2 days of heavy rainfall (Figure 4-32). These compounds remained elevated through January and
March 1996, with continued on-and-off rainfall. Organic nitrogen is defined as organically-bound
nitrogen and includes compounds such as proteins, peptides, nucleic acids, urea, and other organics
present in animal excreta (as is ammonia). TOC was correlated with this compound but not nitrate (Figure
4-33). Nitrate in surface waters can originate from a number of sources including animal waste, fertilizers,
and nitrification. Nitrates are also more likely to percolate through soil than organic nitrogen, reducing the
amount available for transport via runoff.
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Figure 4-32
Seasonal Temperature Fluctuations, Nitrogen Compounds, pH, and Certain Metals with

Dally Rainfall In the North Bay Aqueduct at Barker Slough Pumping Plant
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Water Collection

Monitoring Stations

Methods

Filtration of samples is either performed in the field or at the field lab within an hour. At automated
station sampling sites, water is filtered directly from the circulation system. A segment of Masterflex
platinum-cured polypropylene tubing is connected to the system that is, in tum, connected to a Gelman
0.45 micron filter capsule. One capsule is used for all filtered samples, including the filtered field blanks.

Appendix A89

Filtration and processing of samples is conducted on a clean surface. A clean piece of plastic wrapping is
often used, as are unused garbage bags that are disposed ofafter use. The plastic is spread out on the
sampling bench prior to sampling. Items set on this surface include sample bottles, filter tubing,
preservatives, and unused filter cartridges. The plastic is removed after sample processing and thrown out.

All water samples are collected in accordance with the protocol prescribed for the specific method.
Further precautions are taken to eliminate sample contamination in the field. These include use of a
"clean" sampling box for storage and transport of items used in the filtration process. Clean items include
unused filter cartridges, unused sample bottles, filter tubing, and unused baggies. Containers used include
coolers with hinged tops or polyethylene security containers with flip lids. Once the samples are collected
and 'filtered, they are placed immediately in a cooler with ice and transported to the lab within 24 hours.

Field blanks for dissolved metals are filtered with a peristaltic pump with the same tubing used for the
environmental samples after it has been rinsed with deionized water. To collect field blanks for total
metals, the device used to collected the environmental sample (e.g., bucket) is rinsed with deionized
water, then filled with deionized water before the field blank bottle is filled. At stations where a sampler
is not used, total field blanks are filled with the peristaltic pump setup without a filter. After sampling, the
tubing is placed in a ziploc bag for transport and storage. A travel blank is included along with the
purgeable organics vials.

At sites with automated stations, samples are collected directly from the circulation system. A spigot is
opened and runs for 2 to 3 minutes before the bottle is filled. The circulation piping is PVC and the
submerged pump forces around 3 to 5 GPM through the system. After the environmental samples and
field blanks have been collected, the tubing is removed, rinsed with deionized water, and stored in a
ziploc bag.

Water quality sampling, preservation, and transportation protocols were followed as per EPA 1983,
USGS 1985, and Standard Methodsfor the Examination ofWater and Wastewater (APHA et al. 1995).
Specific collection practices varied depending on the site. Water was taken just below the surface at all
lake stations, on the Delta-Mendota Canal, and at Thermalito Afterbay and Forebay stations. The
collection device is either an acrylic Van Dom Beta sampler with polypropylene stoppers, hand-dipped
bottle, stainless steel bucket for organics, or plastic bucket for metals suspended by a rope.

Water quality samples are routinely collected at 29 stations throughout the State Water Project
(Table A-I, Figure A-I, and Plates I to 5). Automated water quality monitoring stations measure
conventional parameters such as conductivity, temperature, or turbidity at 20 locations throughout the
Project (Table A-2, Figure A-I, and Plates I to 5).
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FROO1000 A A
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TAOO1000 M M2 Q

KAOOOOOO Q Q
KA000331 M M M M
KAOO6833
KAOO7089
KA01n26
KCOOO934
KA024454
KA030341
KA040341
KA041288

KGOOOOOO M M M
KG002111 Q Q
KBOO1632 M M M
DVOO1000 M
OVOOOOOO M1 M1 M1
KBOO4207 Q1 Q1 Q1

SLOO1000
SLOO5OOO
PYOO1000

NBA, Sarkar 51. Pumping Plant
NBA. Cordelia Forebay
SBA. Check 7
SBA, Del Valle Reservoir
SBA, Del Valle Res. OuUet
SBA Santa Clara Terminal Tank

Antelope Lake
Frenchman Lake
Lake Davis
Oroville Lake
Thermallto Forebay
Thermallto Afterbav

Clifton Court Forebay
Banks Pumping Plant
Check 12
Check 13
Check 21
Coastal Branch
Check 29
Check 41
Check 68
Devil Canyon AfterbaY

Silverwood Lake

Lake Perris

San Luis Res.• Trashracks
San Luis Res.. Tunnel Island
Pyramid Lake

Castaic Lake

Callfomla Aqueduct
and Coastal Branch

North and South
Bay Aqueducts

San Luis Reservoir
and ProJect'Lakes In
Southem Callfomla

21 Project Standard:

31 Project Additional:

Table A-1
Water Quality Monitoring Schedule

Sampling Frequency 11

Featner River
Watershed

mr::=ii::fE:==~=X5:=~:;:;=,~rr.~="'Tl":::~~=::rr:n:::m:.;-mb-r:==:::='1=~T--!.T--!.T--!...T--!...T~M~M~ __-= nua - uarle y 1= • ay, g. = ont = onl y en ng
M2=Apr·NoII M3=May.SCp M4=Weekly In Winter else Monthly, T=Mer, Jun, SCp, WI =Weeldy in Winter
Arsenic, Chromium. Copper, Iron, Lead, Manganese, 5eIenium, Zinc, Calcium. Magnesium, Sodium,
Alkalinity, Sulfate, Chloride, Fluoride, Boron, Nitrate, Dissoilled Solids. Turbidity. and Conductivity
Barium, Cadmium, Aluminum, Mercury. and Silloer,

Water quality samples are transported to the Bryte Chemical Laboratory within 24 to 48 hours of
collection. Analytical work was performed by Bryte Laboratory using the analytical methods shown in
Table A-3. As required for environmental laboratory accreditation in California, Bryte Laboratory filed a
Quality Assurance Plan with the California Department of Health Services. The plan covers items
required by EPA, such as organization and responsibility, laboratory sample procedures and
identification, analytical methods, internal quality control, and corrective action. Internal quality control
checks include duplicates, spikes, check standards, reference standards, and control charts.
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Parameters Monitored

Table A·2
Automated Water Quality Monitoring Stations

X X X X X

X X X X
X X
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X X
X X X X
X X X
X X X X
X X X
X X X
X X X

X
X

X X X X
X X X

x X X X X
X X X X X
X X X X X X
X X X X X
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Clifton Court Forebay
Banks Pumping Plant
Check 12
Check 13
Check 18
Check 21
Coastal Branch
Check 29
Check 41
Pearblossom Pumping Plant
Check 66
Devil Canyon Headworks
Devil Can on Second Afterba

, a er S. umplng lant
NBA, Cordelia Forebay
SBA, Check 7
SBA, Del Valle Res. Outlet
SBA Santa Clara Terminal Tank

Central Valle Pro·ect 1/ Delta-Mendota Canal near O'Neill PGP

San Luis Reservoir San Luis Res., Pacheco Pumping Plant
Project Lakes in Metropolitan Water District Pipeline
Southern California at Castaic Lake

1 Vt e ..SR.

California Aqueduct
and Coastal Branch

Nort and South
Bay Aqueducts
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Constituent Method a Reference

MINERAL
Calcium AA, flame EPA 215.1
Magnesium' AA, flame EPA 242.1
Hardness Calculated from calcium and magnesium Std. Met.
Sodium AA, flame EPA 273.1
Potassium AA, flame EPA 258.1
Alkalinity Titrimetric EPA 310.1
pH Electrometrlc EPA 150.1
Sulfate Colorimetric, Automated MTB EPA 375.2
Chloride Colorimetric, Automated EPA 325.2
Nitrate Colorimetric, Automated Cd reduction EPA 353.2
Fluoride Potentiometric ISE EPA 340.2
Boron Colorimetric, Automated, Azomethine USGS 1-2115-85
Turbidity Nephelometric EPA 180.1
Dissolved Solids Gravimetric, 180°C EPA 160.1
Specific Conductance Wheatstone Bridge EPA 120.1
Silica Coforimetric, Molybdate Blue USGS 1·1700·85

METALS
Aluminum AA, direct & furnace, Zeeman EPA 202.1,202.2
Arsenic AA, hydride EPA 206.3
Barium AA, direct EPA 208.1

Cadmium AA, furnace, Zeeman EPA, 213.2
Chromium AA, furnace, Zeeman EPA 218.2
Chromium (+6) AA, furnace, Zeeman EPA 218.5

Colbalt AA, furnace, Zeeman EPA 219.2
Copper AA, direct & furnace, Zeeman EPA 220.1, 220.2
Iron AA, direct & furnace, Zeeman EPA 236.1, 236.2

Lead AA, furnace, Zeeman EPA 239.2
Lithium AA, direct USGS 1-1425-85
Manganese AA, furnace, Zeeman EPA 243.1, 243.2

Mercury AA, cold vapor EPA 245.1
Molybdenum AA, furnace, Zeeman EPA 246.2
Nickel AA, direct & furnace, Zeeman EPA 249.1, 249.2

Selenium AA, hydride EPA 270.3
Silver AA, Zeeman EPA 272.2
Strontium AA, direct USGS 1-1800-85

Zinc AA, direct & furnace, Zeeman EPA 289.1, 289.2
Barium AA, furnace, Zeeman EPA 208.2
Vanadium AA, furnace, Zeeman EPA 286.2

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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Constituent Method a Reference

NUTRIENTS
Ammonia Colorimetric, Automated Phenate EPA 350.1
Ammonia + Organic N Colorimetric, Semi-Automated EPA 351.2
Nitrate Colorimetric, Auto Cd Reduction EPA 353.2
Nitrite Colorimetric, Auto Cd Reduction EPA 353.2
Nitrate + Nitrite Colorimetric, Auto Cd Reduction EPA 353.2
Phosphate Colorimetric, Ascorbic acid EPA 365.1
Phosphorus Colorimetric, Semi-Automated EPA 365.4

MISCELLANEOUS
Settleable Solids Volumetric, Imhoff EPA 160.5
Suspended Solids Gravimetric, 105°C EPA 160.2
COIOf, True Colorimetric, Pt-Co EPA 110.2
Methylene Blue Act Sub. Colorimetric EPA 425.1
COD Titrimetric, low level EPA 410.2
Tannin & Lignin Colorimetric Std. Met. 5550B
Oil & Grease Gravimetric, extraction EPA 413.1
Cyanide Titrimetric, Spectrophotometric EPA 335.1
Phenols Spectrophotometric, Distillation EPA 420.1
BOD Incubation 20°C EPA 405.1
Organic Carbon Wet Oxidation, IR, Auto EPA 415.1
Volatile Suspended Solids 550°C EPA 160.4
Bromide Ion Chromatography Std. Met 4110B

ORGANICS
THM Formation Potential GC EPA 502.2
Chlorofonn
Bromodichloromethane
Dibromochloromethane
Bromofonn

Chlorinated Organics GC EPA 608

~des Reporting Limits in ~g!l: 0.05
BHC, alpha 0.01
ChlorcroPham 0.02
Dich oran 0.01
Simazine 0.02 ..

BHC, gamma 0.01

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Perfonnance Liquid Chromotography
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Constituent Method a Reference

ORGANICS (Continued)

I Chlorinated Organic GC EPA 608Pesticides (Cont'd)

BHC, beta Reporting Limits in J,1g/l: 0.01
Atrazlne 0.02
PCNB 0.01
BHC, delta 0.01
Chlorothalonll 0.01
Alachlor 0.05
Heptachlor 0.01
Thiobencarb 0.02
Chlorpyrifos 0.01
Aldrin 0.01
DCPA 0.01
Captan 0.02
Heptachlor Epoxide 0.01
Chlordane 0.05
Endosulfan I 0.01 .
Dieldrin 0.01
DOE 0.01
Endrln . 0.01
Endosulfan II 0.01·
Endrin Aldehyde 0.01
DOD 0.01
Endosulfan Sulfate 0.01
DDT 0.01
Methoxychlor 0.01
Dlcofol 0.01

. Toxaphene 0.20
PCB-1016 0.10
PCB·1221 0.10
PCB-1232 0.10 ..

PCB-1248 0.10
PCB-1254 0.10
PCB-1260 0.10
Metolachlor 0.20

.'- .

Oxyfluorfen 0.20

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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Constituent Method a Reference

ORGANICS (Continued)

Organic Phosphorus
GC EPA 614Pesticides

Mevinphos Reporting Limits in J,lg/l: 0.01
Demeton 0.02
Naled 0.02

.Phorate 0.01
Dimethoate 0.01
Diazinon 0.01
Disulfoton 0.01
Methyl Parathion 0.01
Malathion 0.01
Chlorpyrifos 0.01
Parathion 0.01
Methidathion 0.02
Profenofos 0.01
s,s,s-Tributyl Phosphorotrithioate (DEF) 0.01
Ethion 0.01
Carbophenothion (Trithion) 0.02
Phosmet 0.02
Phosalone 0.02
Azinphosmethyl 0.05
Bromacil 1.0
Cyanazine 0.01
Naproazmide 5.0
Norflurazon 5.0
Pendimethalin 5.0
Prometryn 0.1
Propetamphos 0.05
Trifluralin 0.05
Benfluralin 0.05

Chlorinated Phenoxy GC EPA 615
Acid Herbicides

Dicamba Reporting Limits in J,lgll: 0.1
MCPP 0.1
Pentachlorophenol (PCP) 0.1
Dichlororop 0.1
2,4,-0 0.1
MCPA 0.1
2,4,5 -TP 0.1
2,4,5 -T 0.1
2,4, -DB 0.1
Picloram 0.1
Triclophr 0.1

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography

m
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Constituent Method a Reference

ORGANICS (Continued)
Purgeable Organics GC EPA 602

Dichlorodlfluoromethane .Reporting Limits ,In J.19/1: 0.5
Chloromethane 0.5
Vinyl chloride 0.5
Bromomethane 0.5
Chloroethane 0.5
Trichlorofluoromethane 0.5
1,1·Dlchloroethene 0.5
Methylene chloride 0.5
trans- 1,2-Dlchloroethene 0.5
1,1-Dlchloroethane .0.5
2,2-Dlchloropropane 0.5
cls- 1,2-Dlchloroethene 0.5
Chloroform 0.5
Bromochloromethane 0.5 ..

1,1,1- Trichloroethane 0.5
1,1-Dlchloropropene 0.5
Carbon tetrachloride 0.5
Benzene 0.5
1,2-Dichloroethane 0.5
·Trichloroethene 0.5
1,2-Dichloropropane 0.5
Bromodichloromethane 0.5
Dibromomethane 0.5
cis-1,3-Dichloropropene 0.5
Tolune 0.5
trans-1,3-Dichloropropene 0.5
1,1,2-Trichloroethane 0.5
1,3-Dichloropropane 0.5
Tetrachloroethene 0.5
Dlbromochloromethane 0.5
1,2-Dibromoethane 0.5
Chlorobenzene 0.5
Ethyl benzene 0.5
1,1,1,2-Tetrachloroethane 0.5
m-Xylene 0.5
p-Xylene 0.5
o-Xylene 0.5
Styrene 0.5
Isopropyl benzene 0.5
Bromoform 0.5 o·

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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Constituent Method a Reference

ORGANICS (Continued)

Purgeable Organics (cont'd) GC EPA 602
1,1,2,2-Tetrachloroethane Reporting Limits in ~g/l: 0.5
1,2,3-Trichloropropane 0.5
n-Propyl benzene 0.5
Bromobenzene 0.5
1,3,5-Trimethylbenzene 0.5
2-Chlorotoluene 0.5
4-Chlorotoluene 0.5
tert-Butylbenzene 0.5
1,2,4-Trimethylbenzene 0.5
sec-Butylbenzene 0.5
4-lsopropyltoluene 0.5
1,3-Dichlorobenzene 0.5
1A-Dichlorobenzene 0.5
n-Butylbenzene 0.5
1,2-Dichlorobenzene 0.5
1,2-Dibromo-3-chloropropane 0.5
1,2,4-Trichlorobenzene 0.5
Hexachlorobutadiene 0.5
Napthalene 0.5
1,2,3- Trichlorobenzene 0.5

Carbamates HPLC EPA 531.1
Aldicarb Sulfoxide Reporting Limits in ~gll: 2
Aldicarb Sulfone 2
Oxamyl 2
Methomyl 2
3-Hydroxycarbofuran 2
Aldicarb 2
Carbofuran 2
Carbaryl 2
1-Naphthol 4
Methiocarb. 4
Formetanate Hydrochloride 100

Miscellaneous Pesticides HPLC EPA 531.1
Glyphosate Reporting Limits in ~gll:1 00
Aminomethylphosphonic Acid 100
Propargite 1

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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Table B·1
MCLs and Article 19 Objectives for Inorganic Parameters

aI Million Fibers per Liter: MCl for fibers exceeding 10 um in length.
bI Percentage of cationic composition

Table B·2
MCLs and Article 19 Objectives for Minor Elements

40

55

220
110

50

440
180

110

5.0

0.1

0.3

1.0

0.2

Secondary
MCl

600
1500

2200
600

500
1000

1600
500

0.002

0.002
0.1
0.05

mgll

0.005
0.05

1
0.006
0.05

1
0.004

Primary
MCl

0.2
1.4-2.4 aI

b/ Monthly Average

250
500

900
250

Article 19 Objectives
Secondary MCLs Monthly 10 year

Recommended Upper Short Term Averaoe Averaoe

2.4
2.2
2.0
1.8
1.6
1.4

15

0.3
0.1

1.5

0.05

0.05
3.0

0.05

0.6 b/

MCl (mg/l)

7

45
10
0.4

Primary
MCl

Article 19 Objectives
Maximum

12.0 and below
12.1 to 14.6
14.7 to 17.6
17.7 to 21.4
21.5 to 26.2
26.3 to 32.5

Temperature Dependent
- . Degrees C

aI

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Hexavalent Chromium
Copper
Cyanide
Fluoride
Iron
Iron+Manganese
lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Minor Element

Parameter Units
Asbestos MFl aI
Conductivity (Specific Conductance) IlS/cm
Chloride mgll
Nitrate as N03 mgll
Nitrate + Nitrite sum as N mgll
Nitrite as N mgll
Sodium % b/
Sulfate mgll
Total Dissolved Solids mgll
Total Hardness as CaC03 mgll
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Table 8·3
Primary Maximum Contaminant Levels for Organic Chemicals

at MCl is for either a single isomer or the sum of the isomers.
bl Secondary MCl
c/ Secondary MCl=0.001 mg/l

Volatile Or anic Chemicals VOCs
Benzene
Carbon Tetrachloride
1,2-Dichl9robenzene
1A-Dichlorobenzene
1,1 -Dichloroethane
1,2-Dichloroethane
1,1 -Dichloroethylene
cis- 1,2-Dichloroethylene
trans- 1,2·Dichloroethylene
Dichloromethane
1,2-Dichloropropane
1,3-Dichloropropene
Ethylbenzene
Monochlorobenzene
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene ,
1,2,4-Trichlorobenzene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,1,2-Trichloro- 1,2,2·Trifluoroethane
Vinyl Chloride
Xylenes

Appendix B

MCl Non-Volatile Synthetic Organic
m Il Chemicals

0.001 Alachlor
0.0005 Atrazine

0.6 Bentazon
0.005 Benzo{a)pyrene
0.005 Carbofuran

0.0005 Chlordane
0.006 2,4-D
0.006 Dalapon

0.01 Dacthal (DBCP)
0.005 Di{2-ethylhexyl)adipate
0.005 DI(2-ethylhexyl)phthalate

0.0005 Dinoseb
0.7 Diquat

0.07 Endothall'
0.1 Endrin

0.001 Ethylene Dibromide (EDP)
0.005 Glyphosate
0.15 Heptachlor
0.07 Heptachlor Epoxide
0.2 Hexachlorobenzene

0.005 Hexachlorocyclopentadiene
0.005 Lindane
0.15 Methoxychlor

1.2 Methyl tertiary-butyl ether (MtBE)
0.0005 Molinate

1.750 at Oxamyl
Pentachlorophenol
Picloram
Polychlorinated Biphenyls
simazine
Thlobencarb c/
Toxaphene
2,3,7,8-TCDD (Dioxin)
2,4,S-TP (Silvex)

110

MCl
m l

0.002
0.003
0.018

0.0002
0.018

0.0001
0.07
0.2

0.0002
0.4

0.004
0.007
0.02

0.1
0.002

0.00005
0.7

0.00001
0.00001

0.001
, 0.05

0.0002
0.04

0.005 b!
0.02
0.2

0.001
0.5

0.0005
0.004
0.07

0.003
3 x 10-8

0.05

I
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WP

68
78
99
100
63
61
75 .

71
74
78
72
77
78
76
75
74
80
60
62
63
83
89
73
75
77
75
74
80
81
77
77
75
62
89
74
84
181
187
210
406
445
311
280
257
285

172 307

191 356

250 424

116 186

126

175 294

205 345

277 495

211 358

178 306

69
68
79
66
54
46
50
50
58
45
57
51
54
48
56
58
54
40
48
48
40
59
50
54
55
52
48
49
49
48
41
81
55
54
54
53
109
126
134
236
258
181
167
148
150

33
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2
2
4
3
2
54
50
34
23
12
14
8

1
1
50

30
29
25
25
30
25
22
22
27
19
21
26
21
35
160
218
102
68
56
165
88
54
52
58
68
64
56
32
42
22
29
27
29
37
44
46
56
54
68
68

12
8
7

< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1.

0.1
0.1
0.1
0.1

< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.1
0.1
0.1
0.2
0.2
0.3
0.4
0.2
0.2
0.1
0.1

< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.1
0.1

< 0.1
0.1
0.2
0.1
0.1
0.1
0.1

< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.2
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.2
0.2

< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.2
0.1

< 0.1
0.1
0.2
16.0
5.4
0.6
1.8
1.8
1.9
1.7
1.0
0.8

< 1
1

< 1
1

< 1
1
1
1
1
1

< 1
2
1
1
.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
10
8
15
27
28
18
17
13
16

20 18 0.9 0.1 0.2

24 28 1.0 < 0.1 0.2

40 39 .2.2 0.1 0.3

10 0.7 0.1 0.2

21 26 0.5 < 0.1 0.2

30 26 1.7 0.1 0.2

53 37 1.6 0.2 0.4

30 23 2.1 0.1 0.2

24 19 3.0 0.1 0.2

2
1
2
1
2

< 1
2
2
2
2
1
2
2
2
2
2
2
2
2
1
2

< 1
2
2
2
2
1
2
2
2
2
2
2

< 1
2
2
12
8
12
40
45
27
21
16
19

8.8
6.7
7.0
6.8
6.7
6.6
7.0
6.9
6.7
6.8
6.9
6.8
6.7
7.1
7.1
7.0
6.9
6.7
6.6
6.7
6.6
6.6
6.6
7.8
7.7
7.7
7.7
7.8
7.7
6.9
6.7
7.0
6.7
6.6
7.6
7.6
7.2
7.2
7.2
7.5
8.0
7.8
7.3
7.4
7.7
7.5
7.7
8.3
7.9
7.9
7.5
7.4
7.7
7.4
7.5
7.6
7.4
6.3
7.0
6.8
7.2
7.0
6.8
6.8
6.9
7.1
7.2
7.1
7.0
7.4
7.4
4.5
7.7
7.8
7.9
7.8
7.6
7.6
7.4
7.3
7.0
7.3
7.2

115

Table C·1

139
152
149
152
138
129
120
138
127
115
101

32
44
48
54
30
34
33
30
34
36
34
36
36
35
41
36
39
27
30
31
30
33
34
35
37
36
35
37
38
35
36
36
29
34
36
40
41
65
83
122
141
101
93
90
98
105
95
111
102
106
108
100
114
110
121
119
110
37
51
48
88
78
49
58
72
88
88
87
90
102
114

1.2
1.6
1.4
1.2
1.1
1.0

4
4
5
5
3
3
3
3
3
4
3
3
2
3
3
3
3
2
2
2
2
3
3
3
3
3
3
3
3
3
2
3
2
3
3
4
16
19
22
35
36
25
22
17
20

2
2
4
4
2
2
3
3
3
3
3
3
3
3
3
3
3
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
7
8
8
20
23
15
14
12
13

16 13 23

17 16 30

18 18 41

18

13 11 29

15 14 32

24 22 44

20 17 28

16 13 24

7
8
10
10
6
6
8
7
7
7
7
8
7
7
7
7
8
6
6
6
6
7
7
8
8
8
8
8
8
7
7
7
8
7
8
8
7.
9
9
19
23
16
15
13
15

5/22/96 26
5/22/97 28
5/22/96 42
5/22/97 42
5/23/96 23
5/27/97 23
1117/96 28
3/20/96 30
4/17196 30
5/15/98 30
6/19/96 30
7/17/96 32
8/20/96 30
9/18/96 30

10/18/96 30
11120/98 30
12/18/96 32

1/15/97 23
2/19/97 23
3/19/97 23
4/16/97 23
5/21/97 30
6/18/97 30
7/18/97 32
8/20/97 32
9/17197 32

10/15/97 32
11/19/97 32
12/17197 32

5/15/96 30
8/20/96 30

11/20/96 30
2/19/97 23
5/21/97 30
8/20/97 32

11/19/9732
1/17/96 46
2/21/96 56
3/20/96 56
4/17196 130
5/15/98 152
6/19/96 102
7/17/96 95
8/21196 82
9/18/96 91
10/2/98
10/9/98

10/18/98 94
10/23/96
10/30/96

11/5/96
11/13/96
11/20/96 109
11/25/96

12/4/96
12/9/96

12/18/96 119
12/23/96
12/30/96

1/7/97
1/15/97 52
1/22/97
112~/97

2/5/97
2/10/97
2/19/97 78
2/28/97

3/5/97
3/12/97
3/19/97 95
3/26/97

4/2/97
4/8/97

4/16/97 151
4/23/97
4/28/97

5/7/97
5/14/97
5/21/97 120
5/27/97

6/4/97
6/11/97
6/18/97 94

AN001000
AN001000
FR001000
FR001000
LD001000
LD001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TF001000
TF001000
TF001000
TF001000
TF001000
TF001000
TF001000
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO

onventional Parameter, Maior Mineral. Fluoride. and Boron Concentrations in the S
CONCENTRATION (mglL unless otherwise noted)
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Table C·1 (Con't) I
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WPnventlonal Parameter, Major Minerai Fluoride, and Boron Concentrations In the S

CONCENTRATION (mg/L unless otherwise noted)

~
CfJ

8
Cl

i i ::iZ
~ ~

~ §
c z

::i: ::i: ::l ! Cl >CfJ § :::> :I: w
~ BCIJ :::> w w

w ::i: en ::i: ~
,s, w Cl w Cl >z :::> w :I: ~ a: ~ a: z Cl ...J :::>

~
Cl ~ (3 z :::> < Ci! ~ Q. 9 0 0 iii ~ Cl
a:

~ ~ 2S 2 b l(l CD ...J ~ :::> a: 2 z
STATiON DATE < ! ~ 5 :::> :I:

~
0 'CIJ 0

:I: ::i: 1= ..... CfJ t) Z CD 2S t) .5
KGOOOOOO 6/25/97 109 7.0 56

Co

KGOOOOOO 7/2/97 96 7.1 76
KGOOOOOO 7/16/97 97 15 12 21 67 9.1 16 16 1.4 0.1 0.2 96 154 249
KGOOOOOO 9/20/97 90 16 12 19 69 7.6 12 12 0.6 0,1 0.1 52 142 242
KGOOOOOO 9117/97 116 19 17 21 121 6.1 16 14 0.8 0.1 0.2 44 180 313
'KGOOOOOO 10/15/97 96 17 13 24 101 6.1 17 18 1.2 0.1 0.2 45 167 291
KGOOOOOO 11/19/97 128 19 19 ·24 114 9.0 29 21 2.8 0.1 0.2 51 207 350
KGOOOOOO 12/17197 99 15 15 34 104 7.8 27 33 1.3 0.1 0.2 114 214 372
KG002111 2/21198 84 14 12 28 91 7.4 19 19, 1.7 0.1 0,2 195 286
KG002111 5/15196 152 23 23 38 144 6.0 46 29 1.9 0.2 0.4 259 456
KG0021 11 9/21196 84 14 12 16 93 7.3 15 11 1.1 0.1 0.1 29 153 257
KG0021 11 11120/96 107 19 15 26 111 7.6 24 23 1.4 < 0.1 0.2 72 184 336
KG0021 11 2/19/97 78 13 11 26 88 7.1 24 19 1.0 0.1 0.2 54 179 262
KG0021 11 5/21197 120 20 17 29 ' 120 7.4 25 24 2.2 0.1 0.2 56 214 365 '
KG0021 11 9/20/97 90 16 12 17 97 8.0 12 11 0.9 0.1 0.1 46 142 237
KG0021 11 11/19/97 109 17 18 27 109 8.0 28 24 1.6 0.1 0.2 32 192 343
DVOOOOOO 10/16/98 152 31 18 15 153 8.5 35 10 0.3 0.1 0.1 2 220 385
DVOOOOOO 2/19/97 128 28 14 10 118 7.6 24 6 1.8 < 0.1 .0.1 26 189 285
DVOOOOOO 8/18/97 143 29 17 14 144 7.6 32 9 0.6 0.1 0.1 3 202 358
DVOOOOOO 9/17197 162 32 20 16 142 6.4 36 12 < 0.1 0.1 0.2 1 211 373
DVOOOOOO 10/15/97 149 30 19 16 140 8.3 33 12 0.3 0.1 0.1 2 206 370
DV001000 9/18/98 177 36 21 14 153 6.1 35 9 < 0.1 0.1 0.1 < 1 215 394
DV001000 11/20/96 172 34 21 16 157 6.1 38 11 0.2 0.1 0.2 3 233 404
DV001000 12/18/98 170 35 20 16 152 9.0 39 10 1.3 0.1 0.2 27 227 366
DV001000 ' 1115/97 139 29 18 13 127 9.0 29 6 2.2 0.1 0.1 39 192 323
KBOO1639 4/16/97 82 16 9 30 68 7.3 36 34 3.2 < 0.1 0.2 6 174 323
KBOO1639 5/21197 99 21 11 45 72 7.1 55 53 2.5 < 0.1 . 0.2 9 269 500
KB001636 6/16/97 64 17 10 35 88 6.9 37 39 3.6 < 0.1 0.2 9 197 350
KBOO1639 7/18/97 68 14 8 26 57 6.0 17 33 0.9 < 0.1 0.1 10 145 254
KBOO1636 8/20/97 66 13 6 26 59 6.0 16 33 0.4 < 0.1 0.1 7 149 265
KBOO1636 9/17/97 77 16 9 27 74 6.6 16 30 0.3 < 0.1 0.1 5 148 276
KBOO1636 10/15/97 96 17 13 61 71 6.0 25 86 1.2 < 0.1 0.1 2 259 489
KBOO1638 11119/97 84 16 12 86 85 8.1 32 95 3.0 < 0.1 0.1 4 265 513
KBOO1638 12117/97 120 20 17 85 69 7.9 37 131 3.8 < 0.1 0.1 10 349 657
KB004207 2/21/96 149 30 18 16 128 8.0 33 13 1.4 0.1 0.2 212 352
KB004207 3/20/98 136 28 16 12 117 8.2 28 8 0.8 < 0.1 0.1 185 310
KB004207 5115/98 84 17 10 39 58 8.2 50 46 2.5 < 0.1 0.2 201 370
KB004207 8/21198 56 11 7 22 55 7.6 14 28 0.8 < 0.1 < 0.1 8 130 241
KB004207 9/18/98 136 28 18 18 122 8.3 28 15 0.3 0.1 0.1 1 177 341
KB004207 10/16/96 134 27 18 21 130 8.5 31 18 0.7 0.1 < 0.1 2 202 359
KB004207 11/20/98 178 35 22 18 161 8.2 38 11 0.1 0.1 0.2 2 224 405
KB004207 12/18/98 102 21 12 29 89 7.6 29 38 3.9 < 0.1 0.1 15 198 353
KB004207 1/15/97 80 17 6 .21 71 7.5 24 21 4.1 < 0.1 0.2 15 150 265
KB004207 2/19/97 78 18 8 20 74 . 7.8 25 19 2.7 < 0.1 0.2 19 162 257
KB004207 5/21/97 102 21 12 45 72 7.1 57 53 3.1 < 0.1 0.2 2 252 432
KB004207 6/20/97 89 14 8 27 58 8.0 18 33 0.8 < 0.1 0.1 8 149 267
KB004207 9/17197 118 24 14 23 108 9.3 27 21 0.6 0.1 0.1 8 187 330
KB004207 10/15/97 134 27 18 34 113 8.3 30 42 0.6 0.1 0.1 2 226 412
KB004207 11119/9790 18 12 86 84 8.0 31 98 3.0 < 0.1 0.1 4 278 521
KAOOOOOO 2/21/98 70 15 8 31 1.8 42 7.0 45 31 3.9 0.2 180 299
KAOOOOOO 5/15/98 100 20 12 48 2.0 60 7.2 59 58 3.6 0.3 234 432
KAOOOOOO 8/21/96 56 11 7 21 53 8.9 13 27 1.1 < 0.1 131 233
KAOOOOOO 11/20/96 92 19 11 48 2.7 71 7.5 35 65 4.1 0.2 241 439
KAOOOOOO In/97 39 9 4 10 2.4 ,46 6.8 10 9 2.1 0.1 < 0.1 07 135
KAOOOOOO 2/19/97 50 12 5 17 1.9 42 6.9 22 18 1.B 0.1 0.1 19 128 194
KAOOOOOO 5/21/97 119 26 13 53 3.0 79 7.0 67 63 5.3 0.1 0.3 10 254 500
KAOOOOOO 8/20/97 74 15 9 29 2.2 80 7.9 17 34 1.1 0.1 9 159 277
KAOOOOOO 11/19/9784 14 12 59 3.3 60 7.9 24 90 2.2 < 0.1 7 ::61 47'1
KAOO0331 1117/98 86 18 10 21 65 7.6 28 26 3.5 < 0.1 0.1 105 200
KAOO0331 2/21196 95 20 11 38 55 7.3 52 43 5.3 < 0.1 0.2 229 372
KAOO0331 3/20/96 66 14 6 26 48 7.2 36 30 2.3 < 0.1 0.2 114 285
KAOO0331 4/17196 66 18 10 40 59 7.0 50 46 2.4 < 0.1 0.3 219 387
KAOO0331 5/15/98 84 17 10 39 50 7.1 51 47 3.5 < 0.1 0.2 208 370
KAOO0331 6/19/96 64 14 7 22 50 7.1 25 24 2.3 < 0.1 0.1 15 141 245
KAOO0331 7/17/96 58 11 7 14 51 7.1 12 15 1.1 '< 0.1 < 0.1 109 182
KAOO0331 8,2,.,98 56 11 7 21 53 7.1 14 28 1.0 < 0.1 < 0.1 7 135 240
KAOO0331 9/16/96 66 13 9 21 67 7.7 18 25 1.2 < 0.1 < 0.1' 0 132 253
KAOO0331 10116/96 78 15 10 35 79 7.7 22 41 2.1 < 0.1 < 0.1 4 179 324
KAOO0331 11/20/96 65 18 11 46 86 7.4 27 67 2.7 < 0.1 0.1 4 218 414
KAOO0331 12/16/98 68 14 8 33 56 7.2 24 45 2.7 < 0.1 0.1 8 . 182 319
KAOO0331 1/15/97 48 11 5 17 41 7.0 17 16 3.4 < 0.1 0.1 18 108 190
KAOO0331 2/19/97 60 14 6 20 45 7.0 25 20, 2.4 < 0.1 0.2 8 129 218
KAOO0331 3/19197 64 19 9 34 56 7.0 44 39 3.4 < 0.1 0.2 5 204 347
KAOO0331 4/16/97 62 18 9 30 68 7.2 35 34 3.3 < 0.1 0.2 7 181 319
KAOO0331 5/21197 102 21 12 46 70 7.1 55 54 3.0 < 0.1 0.3 3 279 433
KAOO0331 6/18/97 77 16 9 30 64 6.9 33 33 3.0 < 0.1 0.1 23 179 341
KAOO0331 7/16/97 69 14 8 27 56 8.0 17 33 1.3 < 0.1 0.1 15 150 253
KAOO0331 8/20/97 70 13 9 28 57 8.0 16 33 0.4 < 0.1 0.1 8 150 264
KAOO0331 9/17197 81 16 10 28 73 8.1 19 30 1.2 < 0.1 0.1 5 144 283
KAOO0331 10/15/97 96 17 13 84 68 8.0 26 95 ' 1.8 < 0.1 0.1 5 276 518
KAOO0331 11/19/9787 15 12 64 62 7.9 27 96 2.4 < 0.1 0.1 11 278 513
KAOO0331 12/17197116 20 16 81 70 7.8 37 127 3.9 < 0.1 0.1 11 338 643
KA006633 2/21/98 95 20 11 39 2.5 56 7.2 62 44 5.5 0.0 0.3 231 364
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Table C-1 (Con't)
Conventional Parameter, Major Minerai, Fluoride, and Boron Concentrations in the SWP

Appendix C

216 395
133 239
214 398
138 222
252 444
140 254
288 514
259 449
225 376
200 342
244 434
258 484
187 313
223 401

4 210 358
4 158 287
6 174 321
4 209 389
10 t98 330
17 128 228
11 148 233
8 198 340
7 203 390
2 230 405
12 211 375
5 218 386
5 197 343
5 158 287
10 251 466
9 295 534
16 293 882

180 258
272 474
233 386
204 347
219 380
265 478
218 351
179 305

6 206 388
8 199 390
7 162 290
3 190 358
3 279 522
22 175 315
9 180 287
19 189 278
10 236 430
13 239 403
18 226 400
11 194 327
8 221 394
13 148 273
9 2t5 389
5 313 802
9 322 806

189 291
157 275
160 303
153 278
284 504
251 406
238 397
211 361
285 479
280 484
214 377

14 197 377
39 148 283
28 152 269
22 195 344
28 268 490
19 86 89
10 88 118
18 147 247
18 225 409
14 227 401
35 219 407
21 210 345
7 224 403
10 154 283
6 180 332
5 331 618

0.3
< 0.1

O.t
0.2
0.2
0.1
0.1
0.2
0.3
0.3
0.2
0.2
0.1
0.2
0.1

< 0.1
< 0.1

0.1
0.1
0.1
0.2
0.2
0.2
0.1
0.2
0.1
0.1
0.1
0.2
0.1
0.2
0.1
0.2
0.3
0.2
0.3
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.2
0.1
0.2
0.2
0.2
0.1
0.2
0.1
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.1

< 0.1
0.1
0.1
0.2

< 0.1
< 0.1

0.1
0.2
0.2
0.2
0.1
0.2
0.1
0.1
0.2

1.8 0.0
0.7 0.0
2.7 0.0
4.5 0.0
3.6 0.0
0.2 0.0
2.5 0.0
5.3 < 0.1
5.3 < 0.1
3.1 < 0.1
3.2 < 0.1
3.3 < 0.1
2.8 < 0.1
2.7 < 0.1
1.9 < 0.1
1.4 < 0.1
2.1 < 0.1
3.0 < 0.1
3.8 < 0.1
3.7 < 0.1
3.7 0.1
3.4 0.1
3.7 0.1
2.8 0.1
3.3 0.1
2.1 < 0.1
0.8 < 0.1
1.7 < 0.1
3.0 < 0.1
3.5 < 0.1
4.5 < 0.1
3.8 < 0.1
8.2 < 0.1
6.3 < 0.1
3.8 < 0.1
2.9 < 0.1
3.5 < 0.1
3.0 < 0.1
1.9 0.1
1.9 0.1
2.1 0.1
1.5 0.1
2.8 0.1
4.2 < 0.1
3.8 < 0.1
3.7 0.1
2.5 0.1
4.7 0.1
2.6 < 0.1
2.9 < 0.1
2.0 < 0.1
0.9 < 0.1
1.5 < 0.1
2.2 < O.t
3.1 < 0.1
3.7 < 0.1
4.3 < 0.1
4.3 < 0.1
3.5 < 0.1
3.5 < 0.1
6.3 < 0.1
6.7 < 0.1
5.0 < 0.1
3.2 < 0.1
3.5 < 0.1
3.9 < 0.1
2.7 < 0.1
2.1 < 0.1
1.3 < 0.1
1.5 < 0.1
1.5 < 0.1
3.4 < 0.1
1.2 < 0.1
1.0 0.1
2.1 < 0.1
4.8 < O.t
3.0 < 0.1
3.0 < 0.1
2.6 < 0.1
0.6 < 0.1
1.7 < 0.1
1.2 < 0.1
3.4 < 0.1

49
29
85
20
54
31
95
53
43
38
57
88
38
54
49
31
37
58
47
25
22
37
47
58
47
53
45
29
74
93
128
30
57
44
39
45
70
48
37
50
51
32
52
76
28
24
29
53
56
55
46
55
27
54
117
112
35
34
33
33

.83
45
47
42
70
66
50
51
32
27
48
69
4
3
28
49
56
55
49
56
30
40
118

54
14
24
25
57
15
30
51
51
44
51
47
29
34
28
22
22
27
28'
21
25
44
44
33
38
30
25
20
31
38
46
24
56
46
43
52
46
32
24
30
32
19
24
36
44
43
34
52
34
34
28
31
20
28
37
36
23
22
23
25
58
49
52
50
45
41
32
30
20
18
24
39
5
6
29
50
31
34
28
32
21
22
39

7.4
7.3
7.5
7.0
7.4
8.0
8.0
7.8
7.1
7.4
7.4
7.5
7.1
7.5
7.7
7.8
7.8
7.8
7.2
7.0
7.0
7.1
7.3
7.2
7.1
8.3
8.2
8.1
8.1
8.0
7.9
7.2
7.7
7.2
7.4
7.2
7.5
7.3
7.5
7.6
7.8
7.8
7.7
7.7
7.3
7.1
8.9
7.4
7.3
7.1
8.2
8.4
8.2
8.2
8.1
8.0
7.2
7.0
7.2
7.1
7.8
7.4
7.6
7.2
7.7
7.4
7.5
7.6
7.9
7.8
7.7
7.6
6.8
7.0
7.0
7.3
7.2
7.1
8.1
8.8
8.2
8.3
81

117

2.0 59
1.8 54
2.8 65
2.8 45
2.6 78
2.3 58
3.8 63

78
56
54
88
74
57
71
87
70
74
87
58
44
49
58
74
75
71
89
67
74
73
70
76

2.4 50
76
65
56
59
77
81
63
86
75
76
66
76
61
56
48
75
76
76
64
72
71
78
88
73

3.2 52
56
54
51
81
70
58
58
79
74
68
89
67
74
70
78
32
46
47
72
78
74
66
73
68
76
71

42
21
43
18
46
28
82
44
38
35
45
50
32
41
35
25
30
42
34
22
21
33
40
42
38
43
41
29
55
65
88
25
47
37
34
39
52
37
29
37
38
27
38
58
30
27
28
45
42
42
37
45
26
42
74
76
28
28
28
27
54
40
40
38
51
50
38
37
25
24
35
54
7
8
23
41
42
43
40
45
28
34
78

11
7
10
5
12
8
13
12
11
10
12
13
9
12
10
9
9
10
8
8
6
8
10
11.
10
10
11
10
12
14
17
7
13
12.
10
10
14
10
9
10
11
9
10
12
10
8
7
12
11
11
10
12
9
11
14
15
7
7
7
7
13
12
11
9
14
13
11
9
8
9
9
12
2
2
8
11
11
11
10
12
9
10
14

18
11
15
13
23
13
18
24
20
17
20
21
16
19
18
18
15
16
14
12
14
19
20
19
18
19
19
17
19
21
22
13
25
21
18
18
21
18
15
16
19
14
16
19
18
15
18
22
19
18
17
21
16
19
20
20
13
14
14
14
28
22
20
17
21
21
18
14
15
14
16
20
8
12
14
22
19
18
18
20
16
18
20

5/14/96 90
8/20/96 56

11/20/96 78
2/19/97 53
5/21/97 107
8/20/97 86

11119/97 98
1/17/98110
2/21196 95
3/20/96 84
4/17/96 100
5/14196 106
6/19/96 77
7/17/98 97
8/20/96 81
9/18/96 77

10/18/96 74
11/20/96 81
12118/96 88
1/15/97 54
2/19/97 60
3/19/97 80
4/18/97 91
5/21197 92
6/18/97 86
7/18/97 88
8/19/97 92
9/17/97 84

10/15/97 97
11/19/97 110
12/17/97 125

1/8/97 82
1/17/96118
2/21/98 102
3/20/98 86
4/17/98 88
5/14/98 110
8/19/98 86
7/17/96 74
8/21/98 81
9/18/98 92

10/18/96 72
11120/98 81
12/17/96 97

1114/97 81
2/19/97 71
3/19/97 69
4/16/97 105
5/21/97 92
8/18/97 90
7/15/97 84
8/20/97 102
9/17/97 77

10115/97 92
11119/97 108
12/17/97112

1/9/97 82
1113/97 84
1/28/97 64
2/11/97 64
1116/98 119
2/20/98 105
3/19/98 95
4/16/96 80
5/14/98 110
8/18/96 108
7/16/96 90
8/20/96 72
9/17/96 70

10/15/96 72
11/19/96 77
12/17/96 100

1/14/97 28
2/18/97 38
3/18/97 80
4/15/97 100
5/20/97 92
8/17/97 90
7/15/97 88
8/19/97 100
9/16/97 77

10/14197 86
11118/97 108

KA008833
KA008833
KA008833
KA008833
KA008833
KA008833
KA008833
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA014323
KA017228
KA017228
KA017226
KA017228
KA017228
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017228
KA017226
KA017226
KA017226
KA017228
KA020794
KA021031
KA021031
KA021031
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454

CONCENTRATION (mg/L unless otherwise noted)
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I

WP

492
498
480
427
409
415
415
408
400
404
401
404
398
456
383
371
412
458
827
596
611
560
540
519
523
480
708
689
712
883
880
832
830
809
539
448
430
414
427
401
417
419
374
408
353
322
242
399
352
355
761
442
297
465
422
223
359
539
352
321
429
196
186
196
268
458
338
488
337
253
392
447
405
503
620

272
289
286
239
218
237
226
243
229
209
228
232
232
257
194
208
220
244
408
386
390
331
316
325
313
279
405
397
398
360
355
370
340
342
339
278
257
233
232
234
240
237
222
246
204
187
152
234
199
207
435
284
178
274
234
135
213
322
185
180
234
127
103
115
185
289
189
309
187
149
228
247
223
278
321

4
2
1
1

< 1
< 1
< 1
< 1
< 1

2
3
12
5
4
3
3

< 1
< 1

o
< 1

4
< 1

7
5
1

2
1
1
2
3

< 1

10
2
2
2

< 1
2

17
9
19
6
18
68
44
11
16
12
6
21
22
14
13
18
9
10

0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.2

. 0.1
0.1
0.2
0.2
0.1
0.2
0.2
0.2
0.1
0.1
0.4
0.4
0.4
0.4
0.4
0.3
0.4
0.3
0.3
0.2
0.3
0.2
0.3
0.2
0.3
0.2
0.4
0.3
0.3
0.3
0.3
0.2
0.3
0.2
0.2
0.2
0.1
0.1

< 0.1
0.2
0.2
0.1
0.4
0.4
0.2
0.3
0.2
0.1
0.2
0.3
0.1

< 0.1
0.1
0.1

< 0.1
0.1
0.2
0.2
0.1
0.3
0.2

< 0.1
0.2
0.2
0.2

< 0.1
01

0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1

0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.1
0.2
0.1

< 0.1
0.1

< 0.1
< 0.1

0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
< Q,

70 3.5
71 2.9
68 2.2
55 2.2
57 2.7
58 2.1
59 . 3.4
57 3.9
58 3.5
57 2.9
56 2.2
58 2.3
58 2.1
59 0.9
48 0.2
49 1.8
61 1.7
70 2.7
52 1.3
53 < 0.1
54 < 0.1
50 1.2
48 1.8
43 < 0.1
48 < 0.1
45 1.0
117 0.1
114 < 0.1
121 < 0.1
102 0.1
109 0.6
101 < 0.1
96 < 0.1
91 0.2
43 2.5
47 1.4
49 0.2
43 1.7
42 2.4
46 2.5
45 1.8
52 1.9
45 2.3
55 1.1
48 2.3
38 2.3
10 3.5
52 2.5
45 1.6
46 1.6
102 7.5
53 5.0
31 2.6
59 3.7
54 2.3
21 2.1
40 3.9
84 6.8
37 3.5
40 2.2
71 3.0
17 4.0
14 2.8
18 3.0
24 3.0
52 5.9
35 3.5
82 4.8
38 3.4
34 1.7
47 3.4
52 4.8
47 6.2
97 2.4
120 41

43
43
42
37
33
33
33
33
33
33
33
33
32
35
30
27
29
30
129
123
128
102
98
88
90
78
83
40
64
56
80
56
55
53
107
71
63
55
57
48
52
45
38
48
31
25
11
40
28
24
94
68
38
86
55
22
39
65
34
21
26
18
16
21
38
61
36
85
35
17
38
48
48
25
35

7.7
7.9
8.2
8.0
7.8
7.6
7.4
7.4
7.8
7.4
7.5
7.4
8.3
8.5
9.0
8.2
8.0
7.9
8.3
9.1
9.0
8.0
7.8
9.1
8.8
8.1
8.3
8.9
9.9
8.1
7.7
8.4
8.4
8.1
8.1
8.2
9.2
7.9
7.7
7.4
8.2
8.1
8.2
8.4
8.0
7.7
7.4
7.3
8.0
8.1
7.9
7.2
7.3
7.3
8.8
7.0
7.2
7.5
7.7
7.8
7.5
7.1
8.9
7.0
7.1
7.4
7.2
7.4
7.0
8.0
8.0
8.1
8.0
7.8
7.8

78
80
84
78
76
77
73
73
74
75
80
78
74
89
74
74
74
73
104
97
101
99
99
107
90
95
108
107
104
108
108
120
104
101
93
75
79
84
88
81
77
78
69
86
66
74
97
77
68
74
104
57
48
86
70
48
84
83
76
73
66
45
40
40
50
77
70
83
87
55
74
90
68
60
69

Table C-1 (Con't)

2.6
2.8
2.8

2.7

3.4
3.8
3.7

4.9
4.9
5.0

3.1
2.9
3.1

52
52
49
44
42
43
45
41
42
43
43
44
46
52
39
39
44
52
54
51
52
49
48
45
50
45
88
80
85
78
80
74
80
70
47

. 40

42
38
39
39
42
43
38
43
35
31
12
42
38
36
86
50
30
50
45
20
34
55
32
32
48
18
15
18
24
47
30
51
34
27
44
47
44
60
7ft

14
13
13
11
11
11
11
11
11
11
11
11
11
14
11
11
12
12
19
19
19
18
18
15
18
14
19
18
20
17
17
16
18
16
16
13
13
12
12
11
12
12
11
11
10
10
6
10
10
10
20
12
8
12
12
7
11
14
10
9
11
5
5
5
7
11
9
13
10
8
12
13
10
12
16

22
21
23
19
19
19
19
20
18
18
19
18
20
28
19
19
19
19
45
41
44
38
37
32
38
32
28
27
28
28
27
27
29
28
37
26
28
25
28
22
26
22
20
19
18
17
26
20
19
17
37
21
15
22
20
13
20
28
20
14
16
11
10
11
16
25
18
26
19
14
22
25
22
16
20

IP

7/18/96 113
8/19/98 106
9/17/96 111

10/15/96 92
11/19/96 92
12/17/96 92

1/14/97 92
2/18/97 95
3/18/97 90
4114197 90
5120/97 92
6117/97 90
7114/97 95
8/19/97 123
9/18/97 92

10/14/97 92
11/18/9797
12/17197 97

2/20/96 192
5/13/96 180
8/19/98 189

11/19/96 161
2/18/97 158
5/19/97 142
8/18/97 181

11/17/97 138
2/20/96 148
5/13/96 144
8/20/96 146

11/18/96 135
2/18/97 138
5/20/97 134
8/18/97 147

11/17/97 131
2/20/96 180
5/14/98 118
8/19/96 119

11/18/96 112
2/18/97 115
5/21/97 100
8/19/97 115

11/18/97 105
2/21/96 92
5/14/98 94
8/21/96 88

11/19/96 84
2119197 90
5/19/97 91
8/19/97 88

11/18/9784
1/17/96 175
2121/96 102
3/20/96 70
4/17/96 105
5/14/96 100
6/19/98 82
7/17196 95
8/20/96 128
9/18/96 91

10/16/98 72
11/20/96 85
12/18/96 48

119/97 46
1/15/97 48
2/19/97 69
3/19/97 108
4/18/97 82
5/21/97 119
8/18/97 88
7/16/97 68
8/20/97 105
9/17/97 116

10/15/97 98
11/19/97 90
12/17/97 116

SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PY001000
PY001000
PY001000
PY001000
PY001000
PY001000
PY001000
PY001000
SI002000
SI002000
SI002000
SI002000
SI002000
SI002000
SI002000
SI002000
DMC08716
DMC06716
DMC06716
DMC06716
DMC08716
DMC06716
DMC08716
DMC08716
DMC08716
DMC08716
DMC08716
DMC06716
DMC06716
DMC06718
DMC08716
DMC06716
DMC06716
DMC06716
DMC06718
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
pMC06716

nvent ona arameter. Malor Mineral. Fluoride, and Boron Concentrations in the S
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CONCE~TRATION. mg/L
w

:E Cf)
:Ew > :E(.,) :E ::::l a: ~

a: ::::l ::::l
·z :E ::::l ~ LU ::::l Z a: z
LU ::::l ~ 0 D- o (:J (.,)

~
~Z LU (.,)Cf) a: 0 a: D- o

~ ~
a: -I

~STATION DATE ~ < t§ :e. 'g ~ w z
co (.,) a: :E Cf) Ci5 N

Table C·2.
Minor Element Concentrations In the SWP

< ·0.005 < 0.005
< 0.005 < 0.005
< 0.005 < 0.005
< 0.005 < 0.005
< 0.005 < 0.005
< 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005
0.000 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 . < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005

0.000 < 0.005 < 0.005
0.000 < 0.005 < 0.005
0.000 < 0.005 < 0.005

< 0.005 < 0.005 < 0.005
0.000 < 0.005 0.001

< 0.050 < 0.001 < 0.005 0.001
0.000 0.000 < 0.005 0.001

< 0.050 < 0.001 < 0.005 < 0.001
< 0.050 < 0.001 < 0.005 < 0.001

0.000 0.000 < 0.005 0.001
0.050 < 0.005 < 0.005 0.005
0.050 < 0.005 < 0.005 0.005
0.050 < 0.005 < 0.005 0.005.
0.050 < 0.005 < 0.005 0.005
0.050 < 0.005 < 0.005 0.005
0.050 < 0.001 < 0.005 < 0.001
0.050 < 0.001 < 0.005 < 0.001
0.050 < 0.005 < 0.005 < 0.005
0.050 < 0.005 < 0.005 < 0.005
0.050 < 0.005 < 0.005 < 0.005
0.050 < 0.005 < 0.005 < 0.005
0.053 < 0.005 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005
< 0.050 < 0.005 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005

0.057 < 0.005 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005

0.051 < 0.005 < 0.005 < 0.005

0.064 < 0.005' < 0.005 < 0.005

< 0.050 < 0.005 < 0.005 < 0.005

< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005

< 0.0010 < 0.001 < 0,005 < 0.005 < 0.010
< 0.001 < 0.005
< 0.001 < 0.005 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.005

< 0.0010 < 0.001 < 0.005 < 0.010
< 0.001 < 0.005
< 0.001 < 0.005
< 0.001 < 0.050
< 0.001 < 0.050
< 0.001 < 0.050

< 0.0002 < 0.001 < 0.001 < 0.050 < 0.010
< 0.001 < 0.050
< 0.001 < 0.001 < 0.005

< 0.0002 < 0.001 < 0.001 < 0.005 < 0.010
< 0.001 < 0.005

< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010
< 0.0010 < 0.001 < 0.005 • < 0.005 < 0.010
< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010
< 0.0010 < 0.001 < 0.005 < 0.005 0.014
< 0.0010 < 0.001 < 0.005 < 0.050 < 0.010
< 0.0002 < 0.001 < 0.001 < 0.050 < 0.010
< 0.0002 < 0.001 < 0.001 < 0.005 < 0.010
< 0.0010 < 0.001 0.005 < 0.005 0.068
< 0.0010 < 0.001 0.005 < 0.005 0.022
< 0.0010 < 0.001 0.005 < 0.005 < 0.010
< 0.0010 < 0.001 0.005 < 0.005 < 0.010
< 0.0010 < 0.001 0.005 < 0.005 < 0.010
< 0.0010 < 0.001 0.005 0.012 0.010
< 0.0010 < 0.001 < 0.005 < 0.005 0.010
< 0.0010 < 0.001 < 0.005 < 0.005 0.010
< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010

< 0.010
< 0.010

< 0.0010 < 0.001 < 0.005 0.006 < 0.010
< 0.010
< 0.010
< 0.0'10
< 0.010

< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010
< 0.010

0.010
0.010

< 0.0010 < 0.001 < n.005 .< 0.005 <.0.010
0.436
0.010
0.011

< 0.0010 < 0.001 < 0.005 < 0.005 0.015
0.011
0.022
0.010

< 0.010'
< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010

< 0.010
< 0.010

0.010
< 0.0010 < 0.001 < 0.005 < 0.005 0.010

0,010
0.010
0.010

< 0.0010 < 0.001 < 0.005 < 0.005 < 0.010
< 0.010
< 0.010
.. 0.010
< 0.010

< 0.0010 < 0.001 < 0.005 < 0.050 < 0.010
< 0.010 I

I

I
I

I

I
I

I

I

I

I

I

I

I

I

< 0.005
< 0.050
< 0.005
< 0.050
< 0.005
<' 0.050

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.008
0.013

< 0.005
< 0.005

0.016
0.027

< 0.005
0.042
0.189
0.178
0.006

< 0.005
< 0.005

0.006
< 0.005

0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.015
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
< 0.005

0.083
0.027
0.016
0.030
0.011
0.010
0.015
0.014
0.014
0.022
0.012
0.024
0.023
0.015
0.022
0.032
0.024
0.025
0.023
0.356

<' 0.005
0.034
0.025
0.024
0.008
0.035
0.060
0.075
0.042
0.044
0.038
0.033
0.031
0.043
0.018
0.015
0.017
0.114
0.006
0.016

< 0.005
0.020

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

0.005
0.005
0.005
0.005

< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.120
0.163
0.026
0.067
0.029
0.006
0.028
0.088
0.055
0.059
0.D15
0.021
0.009
0.012
0.010
0.005
0.007
0.010
0.007
0.010
0.013
0.024
0.007

< 0.005
0.017
0.026

< 0.005
< 0.005

0.006
0.010
0.005

< 0.005
0.009
0.013
0.007
0.007
0.016
0.006

< 0.005
0.005
0.101
0.111
0.068
0.014

< 0.005
< 0.005
< 0.005

0.008
0.010
0.012
0.005
0.006

< 0.005
0.010
0.009

< 0.005
0.021
0.026
0.015
0.021
0.066
0.517
0.066
0.095
0.155
0.126
0.106
0.107
0.105
0.067
0.084
0.062
0.042
0.012
0.016
0.006
0.008

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005'
< 0.005

0.008

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

6/22/96 < 0.001
6/22/97 < 0.001
6/22/96 < 0.001
6/22/97 < 0.001
6/23/96 < 0.001
6/27/97 < 0.001
6/26/97
7/29/97
8/29/97
9/24/97
1/17/96 < 0.001
3/20/96 < 0.001
4/17/96 < 0.001
6/16/96 < 0.001
6/19/96 < 0.001
7/17/96 < 0.001
9/20/96 < 0.001
9/16/96 < 0.001

10/16/96 < 0.001
11120/96 < 0.001
12/18/96 < 0.001

1/15/97 < 0.001
2/19/97 < 0.001
3/19/97 < 0.001
4/16/97 < 0.001
6/21/97 < 0.001
6/18/97 < 0.001
7/18/97 < 0.001
8/20/97 < 0.001
9/17/97 < 0.001

10/16197 < 0.001
11119/97 < 0.001
12/17/97 < 0.001
5/15/98 < 0.001
8120/98 < 0.001

11/20/96 < 0.001
2/19/97 < 0.001
6/21/97 < 0.001
9/20/97 < 0.001

11/19/97 < 0.001
1/17/96 0.001
2/21/86 0.002

. 3/20/98 0.002
4/17/98 0.002
5/15/96 0.003
8/19196 0.002
7/17/96 0.003
6/21196 0.003
9118196 0.002
10/2/96
10/9/96

10/16/96 0.002
10/23/96
10/30/96

1115/96
11113/96
11/20/96 0.002
11/25/96
12/4/96
12/9196

12/16/96 0.002
12/23/96
12/30196

117/97
1/15/97 0.002
1/22197
1/29/97
2/5/97

2/10/97
2/19/97 0.002
2/26/97
3/5/97

3/12/97
3/19/97 0.002
3/26/97

4/2/97
4/6/97

4/16/97 0.002
4/23197
4/26/97
517/97

5/14/97
5/21/97 0.002
5/27/97

AN001000
AN001000
FR001000
FR001000
LD001000
LD001000
LD001000
LD001000
LD001000
LD001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TA001000
TF001000
TF001000
TF001000
TF001000
TF001000
TF001000
TF001000
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KG000000
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
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0.010
0.010
0,010

< 0,010
< 0.010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0.010
< 0.005
< 0,010
< 0.010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010

0.010
0.010
0.010
0.010

< 0,010
< 0.010
< 0.010
< 0,010
< 0,010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.005
< 0,010
< 0,010
< 0.010
< 0,010
< 0.010
< 0,010
< 0,010
< 0,010

0.021
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
< 0,010
<' 0,010
< 0.010
< 0,010
< 0,010

0,010
0,010
0,010
0,01'0"
0.010

< 0,010
< 0,010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0,010

0.010
< 0.010
. 0.046

< 0,010
< 0.010

< 0.0010 < 0.001 < 0,005 < 0,050

0,0002 < 0.001 0.001 < 0,050
0.0002 < 0.001 0,001 < 0,050
0,0002 < 0,001 0,001 < 0,050
0.0002 < 0,001 0,001 < 0,005
0.0002 < 0.001 0.001 < 0,005
0.0002 < 0.001 0,001 < 0,005
0,0010 < 0,001 0.005 < 0,005
0.0010 < 0,001 0,005 < 0,005

< 0.0010 < 0,001 0,005 < 0,005
< 0,0010 < 0.001 < 0,005 < 0,005

0.0010 < 0.001 0.005 0,016
0.0010 < 0.001 0,005 < 0.050
0.0002 < 0.001 0,001 < 0,050
0,0002 < 0,001 0,001 < 0,005
0.0010 < 0,001 0,005 0.437
0.0010 < 0,001 0,005 0,232
0,0010 < 0,001 0,005 < 0.050
0,0002 < 0.001 0.001 0,137

< 0,0002 < 0,001 0.001 0.126
< 0,0010 < 0.001 < 0.005 0.025

0.0010 < 0.001 < 0.005 0.240
0,0010 < 0,001 < 0,005 0,262
0.0010 < 0,001 < 0.005 0,129
0,0010 < 0.001 < 0,005 0.005
0.0010 < 0,001 < 0,005 0,050

< 0.0010 < 0,001 < 0.005 < 0,050
0.0002 < 0,001 < 0.001 0.050
0,0002 < 0.001 < 0,001 0,050

< 0,0002 < 0,001 < 0,001 < 0,050
< 0,0002 < 0,001 < 0.001 < 0,005
< 0.0002 < 0.001 < 0,001 < 0,005
< 0.0002 < 0,001 < 0.001 < 0.005
< 0,0010 < 0.001 < 0.005 < 0,005
< 0.0010 < 0.001 0.005 0,005
< 0.0010 0.001 0.005 0,005
< 0.0010 < 0.001 < 0,005 0.005
< 0.0010 < 0.001 < 0.005 0,012
< 0.0010 < 0.001 < 0,005 0,013
< 0.0010 < 0,001 < 0.005 0.011

.< 0,0010 < 0,001 < 0,005 0,017
< 0.0010 < 0,001 < 0.005 .: 0.005
< 0,0010 < 0,001 < 0,005 0,016
< 0,0010 0,001 < 0.005 0.050
< 0,0002 < 0.001 < 0.001 0.050
< 0,0002 < 0,001 < 0.001 0,050
< 0.0002 < 0,001 < 0,001 0,007
< 0.0002 < 0.001 < 0,001 < 0,005
< 0.0010 < 0.001 < 0,005 < 0,005
< 0.0010 < 0.001 < 0.005 < 0.005
< 0.0010 < 0,001 < 0.005 < 0,005
< 0.0010 < 0,001 < 0.005 < 0,005
< 0,0010 < 0.001 < 0,005 < 0.005
< 0.0010 < 0.001 < 0.005 < 0.005

0,0010 0,001 < 0,005 < 0,005
0,0010 0.001 < 0.005 < 0,005
0,0010 0.001 < 0.005 < 0.005
0,0010 0.001 < 0.005 < 0.005

< 0.0010 < 0,001 < 0.005 < 0,005
< 0,0010 < 0,001 < 0.005 < 0.005

0,0010 < 0.001 < 0.005 < 0,005
0,0010 0,001 < 0.005 0,006
0.0010 0,001 < 0,005 0.005
0.0010 < 0,001 < 0,005 0,005
0,0010 0.001 < 0.005 0,005

< 0,0010 0,001 < 0,005 0,005
< 0,0010 0,001 < 0.005 < 0.050
< 0.0010 0,001 < 0.005 < 0.050
< 0.0002 0.001 < 0,001 < 0,050
< 0.0002 < 0.001 < 0,001 < 0,050
< 0.0002 0,001 0,001 < 0,050
< 0.0002 0.001 0.001 < '0.005
< 0.0002 0,001 0,001 < 0.005
< 0.0002 0.001 < 0,001 < 0.005
< 0.0010 < 0.001 < 0.005 < 0.005
< 0.0010 < 0,001 < 0,005 < 0,005
< 0.0010 < 0,001 < 0.005 0,005
< 0,0010 < 0,001 < 0.005 0.005
< 0,0010 < 0,001 < 0.005 0.006

O.OOS
0.008
0.013
0,010
0.022
0,017
0,023
0,014
0.015
0,012
O,OlS
0.036
0.006
0.006
0,007
0,016

< 0.005
0,006
0,005
0,005
0,005

< 0,005
< 0,005
< 0,005

0.02S
0.006

< 0,005
< 0,005

0.012
0,010
0,012
o.oOS
0,005
0,005
o.oOS

< 0.005
0,007
0.012
0,007
0,014
0,009
0,011
0,005
0,009
0.010
0.025

< 0.005
0,007
0.020
O.OOS
0.008
0,015
0,127
0,022
0,012
0.033
0,017
0.034
0,029
0.024
0,010
0.015
0.016
0,018
0.021
0.022
0.021
0.025
0,034
0,028
0,008
0.021
0,021
0.014
0,020
0.017
0,007
0,025
0,019
0.024
0.006
0,009
0,012

< 0.005

0,001
0.001
0.001
0.001
0.001
0,001
0,005
0,005

< 0,005
< 0.005

0.005
0.005
0.001
0,001
0.005
0.005
0.005
0.001

< 0.001
< 0.005
< 0.005
< 0.005
< 0,005
< 0,005
< 0.005
< 0,005
< 0.001
< 0,001
< 0,001

0.001
0.001

< 0,001
< 0.005
< 0,005
< 0.005
< 0.005
< 0.005
< 0.005
< 0,005
< 0.005
< 0.005

0.005
0.005
0,001
0.001
0,001
0.001
0,005

< 0,002
0,005
0,005
0.005
0.005
0.005
0,005

< 0.005
< 0.005
< 0,005
< 0.005
< 0.005
< 0.005
< 0.005

0,005
0.005
0.005

< 0.005
< 0.005
< 0,001
< 0.001
< 0,001

• < 0.001
< 0,001
< 0.001
< 0.005
< 0.005
< 0.005
< 0,005
< 0.005

0,027
0,026
0.005
0,005
0,005
0.005
0,013
0.005

< 0,005
0.015
0,060
0,070

< 0,005
0.011
0,015
0,075

< 0.005
0,007
0.014

< 0,005
0,009
0.005
0,005

< 0,005
< 0,005
< 0.005

0,006
0,007
0,009
O.OOS

< 0.005
0.006
0,006
0,009

< 0.005
0,009
0.029
0.013
O.OOS
0.005
0.005
0.010
0.006
0.006
0.022
0.033
0.019
0,007
0.015
0.010
0,027
0.027
0.057

< 0.005
0.OS3
0,045
0.018
0.015
0.006
0.014
0.009
0.021
0,016
0.010
0.029
0,046
0.02S
0,021
O.OOS
0,010

< 0.005
0,005

< 0,005
O.OOS
0,009

< 0,005
0.017
0.034
0.094
0.062
0,079
O.OOS
0,006

Table C·2 (Con't)
Minor Element Concentrations In the SWP

0,002 0,050 < 0.005 < 0,005 < 0,005

0.003 0.050 0,001 0,005 0,002
0,003 0.050 0.001 0,005 0,002
0.003 0.066 0.001 0.005 0,002
0,003 < 0,050 0.001 0.006 0.002
0.002 0,065 0.001 < 0,005 0.003
0.002 0.054 0.001 0,007 0,004
0.002 < 0,050 0.005 < 0,005 0,005
0.003 0,059 0.005 < 0,005 < 0.005
0,003 < 0.050 0.005 < 0,005 < 0,005
0.002 < 0.050 0.005 < 0.005 < 0.005
0.003 < 0.050 0.005 < 0,005 0.005
0,003 < 0.050 0.005 < 0,005 < 0,005
0.003 < 0.050 < 0.001 < 0,005 0.002
0.002 0.059 < 0.001 0.005 0,002
0,002 0.070 < 0.005 < 0.005 0.005
0.001 0.052 < 0,005 < 0,005 0.005
0.001 0,064 < 0,005 < 0,005 0.005
0.002 0.076 < 0,001 < 0.005 0.002
0.003 0,073 < 0,001 0:008 0,002
0.002 0,073 < 0,005 < 0.005 < 0,005
0.002 0.07S < 0.005 < 0.005 < 0,005
0,002 0.OS2 < 0,005 < 0,005 < 0,005
0.001 0.062 < 0.005 < 0,005 < 0.005
0.001 < 0,050 < 0,005 < 0,005 0.015
0,002 < 0,050 < 0.005 < 0,005 < 0,005
0.002 < 0.050 < 0.005 < 0.005 < 0.005
0,002 < 0.050 < 0.001 < 0,005 0,008
0,003 < 0,050 < 0.001 < 0.005 0.003
0,002 < 0,050 < 0,001 < 0,005 0,003
0.002 < 0,050 < 0,001 < 0.005 0,003
0,002 < 0,050 < 0.001 < 0.005 0.002
0.002 < 0,050 < 0.001 < 0.005 0.004
0,001 < 0.050 < 0,005 < 0,005 < 0,005
0,001 < 0,050 < 0,005 < 0.005 < 0.005
0,002 < 0,050 < 0.005 < 0.005 < 0.005
0.002 < 0.050 < 0,005 < ,0,005 0,039
0.002 0.055 < 0,005 < 0.005 < 0,005
0.002 0.05S < 0,005 < 0.005 < 0.005
0,003 O.OSO < 0,005 < 0.005 < 0.005
0.002 < 0,050 < 0.005 < 0.005 0,005
0.001 < 0.050 < 0.005 < 0,005 0,005
0,001 < 0.050 < 0.005 < 0,005 0,005
0,002 < 0,050 < 0,005 < 0.005 < 0,005
0,002 < 0,050 < 0,001 < 0,005 0,003
0,002 0.059 < 0,001 < 0,005 0,003
0.002 0,05S < 0.001 0,006 0,002
0,002 0,050 < 0.001 < 0.005 0,003
0.002 0,050 < 0.005 < 0,005 < 0,005
0.001 < 0,050 < 0,005 < 0.005 < 0,005
0,002 0,050 < 0,005 < 0.005 0,005
0.001 0.050 < 0,005 < 0.005 0,005
0.001 < 0.050 < 0,005 < 0.005 0.005
0,002 < 0,050 < 0,005 < 0.005 < 0,005
0.001 < 0,050 < 0,005 < 0.005 0.005
0.002 < 0,050 < 0.005 < 0.005 0,005
0.002 < 0,050 < 0,005 < 0.005 0,005
0,002 < 0,050 < 0,005 < 0.005 0,005
0.002 < 0,050 < 0,005 < 0,005 < 0.005
0.002 < 0.050 < 0,005 < 0,005 < 0.005
0,002 < 0.050 < 0.005 < 0.005 0,095
0.001 < 0,050 < 0,005 < 0,005 0.005
0,001 < 0.050 < 0,005 < 0,005 0.005
0.001 < 0.050 < 0,005 < 0,005 0.005
0,001 < 0.050 < 0,005 < 0.005 0,005
0,002 < 0.050 < 0.005 < 0,005 0.025
0,002 < 0.050 < 0.005 < 0,005 < 0.005
0.002 < 0,050 < 0.005 < 0.005 < 0,005
0.002 < 0.050 < 0.001 < 0,005 0.020
0.003 < 0.050 < 0.001 < 0,005 0,002
0.003 < 0.050 < 0.001 < 0,005 0.013
0,002 < 0,050 < 0.001 0,005 0,002
0.002 < 0,050 < 0,001 0.005 < 0.002
0,002 < 0,050 < 0,001 0.005 0,003
0.002 < 0,050 < 0,005 < 0.005 < 0.005
0.002 < 0.050 < 0.005 < 0,005 < 0,005
0.001 0,050 < 0,005 < 0,005 < 0.005
0,002 0,050 < 0,005 < 0.005 < 0.005
0,002 < 0,050 < 0,005 < 0,005 < 0,005

6/4/97
6/11/97
6/16/97
6/25/97

7/2197
7/16/97
8/20/97
9/17197

10115/97
1III 9197
12/17/97

2121196
5/15/96
8/21/96

11/20/96
2119/97
5/21/97
S/20/97

11119/97
10/16/96

2119197
6116197 <
9/17197

10/15/97
9118/96

11120/96
12116/96

1115197
4/16/97
5/21/97
6118197
7/18/97
S/20/97
9/17197

10/15197
11/19/97
12/17/97
2121/96
3/20/96
5/15/96
6/21/96
9116196

10116/96
11/20/96
12/18/86

1115197
2/19/97
5/21/97
S/20/97
9117/97

10115/97
11/19/97

ln197
2/19197
1/17/96
2/21/96
3/20/96
4/17/96
5/15/96
6/19/96
7117196
6/21/96
9/18/96

10116196
11120/96
12/16/96

1/15197
2/19/97
3/19/97
4/16/97
5/21/97
6/1S/97
7/16197
S/20197
9/17197

10/15/97
11119/97
12/17197

1117/96
2/21/96
3/20/96
4/17/96
5/14/96
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KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOooooo
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KGOOOOOO
KG0021 1I
KG0021 I I
KG002111
KG0021 I 1
KG0021 I 1
KG00211 I
KG002111
KG0021 I I

,DVOOOOOO
DVOOOOOO
DVOOOOOO
DVOOOOOO
DVOOOOOO
DV001000
DV001000
DV001000
DV001000
KB001636
KB001636
KB001638
KB001636
KB001636
KB001638
KB001638
KB001838
KB001638
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KAOOOOOO
KAOOOOOO
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA007089
KA007069
KA007089
KA0070S9
KA0070S9

I

I
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I

I

I
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Table C-2'(Con't)
Minor Element Concentrations in the SWP

KA007089
KA007089
KA007089
KA007089
KA007089
KA0070B9
KA007089
KA0070B9
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA007089
KA014323
KA017228
KA017228
KA017228
KA017228
KA017228
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017226
KA017228
KA021031
KA021031
KA021031
KA021031
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA024454
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341

6/19/96
7/17196
8/20/96
9/18/96

10/16/96
11120196
12/16/96

1/15/97
2/19/97
3/19/97
4/16/97
5/21/97
6/18/97
7/16/97
8/19/97
9/17/07

10/15/97
11/19/97
12/17/97

1/8/97
1/17/96
2/21/96
3/20/98
4/17/98
5/14/96
6/19/96
7/17/98
8/21/96
9/18/96

10/18/96 .
11/20/96
12/17/98

1/14/97
2/19/97
3/19/97
4/16/97
5/21/97
6/16/97
7/15/97
8/20/97
9/17197

10/15/97
11/19/97
12/17197

1/9/97
1/13/97
1/26/97
2/11/97
1/16/96
2/20/96
3/19/96
4/16/96
5/14/96.
6/18/96
7/16/96
8/20/96
9/17196

10/15/96
11/19/96
12/17/96

1/15/97
2/18/97
3/16/97
4/15/97
5/20/97
6/17/97
7/15/97
6/19/97
9/16/97

10/14/97
11/18/97
12/18/97

1/17/96
2/21/96
3/20/96
4/17/96
5/15/96
6/19/96
7/17196
8/21/96
9/16/96

10/18/96
11/20/96
12/18/96
1/13/07

0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.002
0.002
0.003
0.002
0.002
0.002
0.003
0.002
0.003
0.001
0.002
0.002
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.050
0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050·
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050
0.050
0.050

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005 .
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< .0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< '0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005 .
< 0.005
< 0.005

. < 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005'
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.002
0.002
0.002
0.002
0.002
0.003

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005 .
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
< 0.005
< 0.005
< 0.005
< 0.005

0.002
0.002
0.002
0.002
0.002
0.003

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.002
0.002
0.002
0.002
0.002
0.002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.016
0.006
0.018
0.015
0.050
0.032
0.045
0.036
0.034
0.012
0.010

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.007
0.036

< 0.025
0.160
0.176
0.029
0.034
0.010

< 0.005
0.036
0.035
0.006

< 0.005
0.011
0.026
0.018
0.016
0.009

< 0.005
< 0.005'
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.027
0.015
0.017
0.019
0.018
0.014
0.036
0.016

< 0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.012
0.039
0.034

< 0.005
0.007
0.005
0.005 .

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.011
0.007
0.050
0.029

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
< 0.005
< 0.005
< 0.005

0.019

0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0,001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0,005

< 0.005
< 0.005
< 0.005

< 0.005
0.005
0.006
0.009
0.008
0.009
0.011
0.012
0.018
0.014
0.010
0.006

< 0.005
< 0.005
< 0.005

0.005
0.005
0.008
0.012
0.034
0.016
0.010

< 0.005
< 0.005
< 0.005
< 0.005

0.007
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

. < 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.006
0.008
0.090

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002
< 0,0002
< 0.0002
< 0.0002
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
<0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.001
0.001
0.001
0.001
0.001
0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0,001
< 0,001
< 0.001
< 0,001
< 0.001

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
.. 0.005
-. 0.005
.. 0.005
.. 0.00 I
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
.. 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
<0.050
< 0.050
.. 0.005
< 0.005
< 0.005

0.006
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0,005
< 0.005
< 0.005
< 0.005
.. 0.005
< 0.005
< 0.005
.. 0.005
< 0.005
< 0.005
.. 0.050
.. 0.050
.. 0.050

0.050
0.050
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
0.005
0.005

< 0.010
< 0.010

0.013
< 0.010

0.049
< 0.010
< 0.010
< 0.010

0.013
0.010
0.010
0.010
0.010

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.080
0.070

< 0.010
0.030

< 0.010
0.028
0.033
0.023
0.010
0.010

< 0.010
< 0.010
< 0.010
.. 0.010
< 0.010'
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
( 0.010
< 0.010
.. 0.010
< 0.010
< 0,010
< 0.010
< 0,01 0
< 0.010
.. 0.010
< 0.010
< 0.010
< 0.010'
< 0.010
< 0.010
< 0.010
..0.026
,0.014

< 0.010
< 0.010
< 0.010
< 0.010
( 0.010

0.010
0.010 .
0.010
0,010
0.010
0.010
0.010
0.010
0.010

< 0.010
< 0.010
< 0.010
< 0.010
i. 0.010
< 0.010
< 0.010
< 0.010
< 0.010

I
I
I
I
.1
I
I

I
I
I
I

I
I
I
I
I

Appendix C 122 I



I

0.015
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.014
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
<.0.010
< 0.010
< 0.010
< 0.010

0.014
< 0.010
< 0.010
< 0.010
< 0.0'-0 .
< 0.010

0.010
0.010
0.010
0.010
0.011

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

< 0.010
< 0.010
< 0.010

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

< 0.010
< 0.010
< 0.010
< 0.010

0.539
< 0.010

0.022
0.015
0.010
0.010
0.040
0.028
0.029
0.024
0.010
0.010
0.010
0.050

< 0.010
< 0.010

0.010
0.010

< 0.010
0.010
0.010

< 0.010
< 0.010

0.021
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.005
0.005
0.008

< 0.050
< 0.050
< 0.005
< 0.005

0.007
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.005

< 0.005
< 0.005

0.019
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
0.012
0.006

< 0.005
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.005
0.005
0.012

< 0.005

0.005
0.005

< 0.005
0.005
0.005
0.001
0.001

< 0.001
0.001
0.001
0.001
0.005

< 0.001
< 0.001
< 0.005
< 0.005

. < 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001

0.001
0.001

< 0.001
< 0.001

0.000
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005

0.005
0.005
0.001
0.001
0.001

< 0.001
0.000

< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005

< 0.001
< 0.001

0.001
0.001
0.001
0.001

< 0.001
0.001
0.001
0.001
0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.001
0.001
0.001
0.001

< 0.001
< 0.001

0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001

0.001
0.001
0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< O.t 01
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.0010
< 0.0010
< 0.0010
< 0.0010

0.0010
0.0010

< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0010
< 0.0010
< 0.0010
< 0.0010

0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0010

< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0002
< 0.0002
< 0.0002

0.0010
0.0002
0.0002

< 0.0010
< 0.0002
< 0.0002
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0'010
< 0.0010
< 0.0010
< 0.0010
< 0.0010
< 0.0010

0.0010
0.0002

< 0.0002
0.0002
0.0002

< 0.0002
< U.0002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.014
0.134

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< ·0.005

0.023
0.055
0.210

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.010
< 0.005

0.005
0.005
0.005
0.026

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
0.016
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.012
0.312
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005

0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005

0.005
0.001
0.001
0.001
0.001

< 0.001
< 0.001
< 0.005
< 0.005

0.005
0.005

< 0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001

0.001
0.001
0.001
0.001
0.001
0.005

0.021
< 0.005

0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.007

< 0.005
< 0.005
< 0.005

0.006
0.776
0.014
0.022
0.013
0.005
0.005
0.044
0.039
0.058
0.011

< 0.005
0.008
0.008
0.005
0.005

< 0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005

0.036
< 0.005

0.005
0.005
0.005
0.009

< 0.005
0.008
0.005
0.005
0.011

< 0.005
0.005

< 0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005

0.020
< 0.005

0.006
0.005
0.005
0.005
0.008

< 0.005
0.009
0.012
0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.021
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.003
0.002
0.002
0.002
0.002
0.002

< 0.005
0.003
0.003

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005

< 0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005

0.003
0.002
0.002
0.002
0.002
0.002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.016
0.005
0.005
0.005
0.005
0.003
0.003
0.003
0.002
0.003
0.002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005

0.002
0.002
0.002
0.002
0.002
0.002

< 0.005

< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

Table C·2 (Con't)
Minor Element Concentrations in the SWP

0.005
0.005
0.005
0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

< 0.005
< 0.001'
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005
0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.005 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005

0.050 < 0.005
0.050 < 0.005
0.050 < 0.005
0.050 < 0.001
0.050 < 0.001
0.050 < 0.001

< 0.050 < 0.001
0.050 < 0.001
0.050 < 0.001
0.050 < 0.005
0.050 < 0.005
0.050 < 0.005

< 0.050 < 0.005
0.050 < 0.005
0.050 < 0.005

< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.005
< 0.050 < 0.001

0.050 < 0.001
0.050 < 0.001
0.050 < 0.001
0.050 < 0.001
0.050 < 0.001
0.050 < 0.005

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050

< 0.050
< 0.050

0.002
0.001
0.002
0.002
0.002
0.002
0.003
0.003
0.004
0.003
0.002
0.002
0.003
0.003
0.002
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.002
0.002
0.002·
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.004
0.004
0.003
0.002

2/19/97
3/19/97
4/18/97
5/21/97
8/18/97
7/18/97
8/20/97
9/17/97

10/15/97
11/19/97
12/17/97

5/21/97
8/20/97

11/19/97
1/17/96
2/21/98
3/20/96
4/17196
5/15/96
6/19/96
7/17/96
8/21/96
9/18/96

10/16/96
11/20/96
12/18/96

1/13/97 <
2/19/97 <
3/19/97
4/16/97
5/21/97
6/18/97
7/16/97
8/20/97
9/17197

10/15/97
11/19/97
12117/97
2/20/96
5/14198
8/18/96
7/16/96
8/20/96
9/17/96

10/15/96
11/19/96
12/17196

1/14/97
2/18/97
3/18/97
4/15/97
5/20/97
6/17197
7/15/97
8/19/97
9/16/97

10/14/97
11/1&/97
12/18/97

1/18/96
2/20/96
3/20/96
4/18/96
5/14/96
6/18/96
7/16/96
8/19/96
9/17/96

10/15/96
11/19/96
12/17/96

1/14/97
2/18/97
3/18/97
4/14/97
5/20/97
6/17/97
7/14/97
8/19197
9/16/97

10/14/97
11/18/97
12/17197
2/20/96

CONCENTRATION, mglL
UJ

:::!i en
:::!i:::!i ::> UJ >- :::!iU

:::!i ::> ~
a: z a: ::> ::>

Z UJ ott: ::> Z a: z
UJ ::> :g 0 a.. Cl C) U UJ ~en a: Cl a: a.. z z a: UJ > U0 < ..J ::>

STATION DATE a: ii'i < n 0 UJ < UJ UJ ..J Z ;;i< u U a: ..J :::!i :::!i en en F:::i
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA030341
KA040341
KA040341
KA040341
KA041288
KA041288
KA041288
KA041288

. KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KA041288
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
SL005000
CA002000

I
I

I
I

I

I
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Table C·2 (Con't)
Minor Element Concentrations In the SWP

CONCENTRATION, mg/L
w

::E en
::E::E ::J W > ::E(.,') a: z a: ::J ::J

Z ::E ::J ~ W c( ::J Z a: z
w ::J ~ 0 Q. Z

~
C!l (.,') w w ~en a: 0 a: Q. 0 ~

a: ...J :i (.,')
::J

STATION DATE ~ ~ C3 :I: 8 w w ~ ci(.,') a: ::E ::! en Ci)

I
I
I

CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PE002000
PY001000
PY001000
PY001000
PY001000
PY001000
PY001000
PY001000
91002000
91002000
91002000
91002000
91002000
91002000
91002000
91002000
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716
DMC06716·
DMC06716
pMC06716

5/13/96 0.002
6/19/96 0.002

11/19/96 0.002
2/16/97 0.002
5/19/97 0.002
6/16/97 0.002

11/17197 0.002
2/20/96 0.002
5/13/96 0.002
6/20/96 0.002

11/16/96 0.002
2/16/97 0.002
5/20/97 0.002
6/16/97 0.002

11/17/97 0.002
2/20/96 0.002
5/14/96 0.002
6/19/99 0.002

11/16/96 0.002
2/16/97 0.002
6/19/97 0.002

11/16/97' 0.003
2/20/96 0.002
5/14/96 0.002
6/21/96 0.002

11/19/96 0.002
2/19/97 < 0.001
5/19/97 0.002
9/19/97 0.003

11/19/97 0.003
1/17196 0.002
2/21/96 0.001
3/20/96 0.001
4/17196 0.001
5/14/96 0.001
6/19/96 0.002
7/17196 0.002
6/20/96 0.002
9/16/96 0.002

10/16/96 0.002
11/20/96 0.002
12/16/96 0.001

1/9/97 0.002
1/15/97 0.001
2/19/97 0.001
3/19/97 0.002
4/16/97 0.003
5/21/97 0.002
6/16/97 0.002
7/16/97 ·0.002
6/20/97 0.002
9/17197 0.003

10/15/97 0.002
11/19/97 0.002
12/1 7/97 0 003

0.050
0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050

0.059
< 0.050

0.057
0.052
0.054

< 0.050
0.057
0.057
0.050
0.050
0.050
0.050
0.050
0.050

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050
0.057

< 0.050
< 0.050
< 0.050
< 0.050

0.050
0.050
0.050
0.050
0.050
0.050

< 0.050
< 0.050
< 0.050

0.051
< 0.050
< 0.050
< 0050

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0ggl

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
<0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< '0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0005

< 0.005
0.011

< 0.005
0.006

< 0.005
0.003
0.003

< 0.005
< 0.005
< 0.005
< 0.005

0.017
0.007
0.010
0.010

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.002
0.003

< 0.005
< 0.005
< 0.005
< 0.005

0.006
< 0.005

0.004
0.002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.002
< 0.002

0.002
0.002
0.002
0003

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
~ 0.005
< 0.005
< 0.005
< 0.005

0.016
< 0.005

0.006
< 0.005
< 0.005
< 0.005
< 0.005

0.015
< 0.005

0.017
0.045

< 0.005
< 0.005
< 0.005

0.030
0.017
0.076

< 0.005
< 0.005

0.009
0.006
0.019
0.017
0.010
0.032
0.051
0.036
0.033
0.024
0.005
0.013

< 0.005
< 0.005

0.005
< 0.005
< 0.005
< 0.005

0.017
0030

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0001

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
0.005
0.005
0.020

< 0.005
< 0.005
< 0.005
< 0.005

0.007
< 0.005
< 0.005

0.022
0.403

< 0.005
< 0.005

0.006
0.062
0.009

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.036
0.027

< 0.005
0.009
0.007

< 0.005
< 0.005
< 0.005
< 0.005
< '0.005
< 0.005
< 0.005

0009

< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001

0.0002 < 0.001
< 0.0002 < 0.001
< 0.0010 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0010 0.001
< 0.0010 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 0.0002 < 0.001
< 00002 < 0.00 1

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.001
< 0.001
< 0.001

0.001
0.001
0001

< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.005
< 0.005
< 0.00 5

< 0.010
< 0.010

. < 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.017
< 0.010

0.016
< 0.010
< 0.010
< 0.010
< 0.010

0.017
< 0.010

0.026
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.037
0.010
0.010
0.010
0.010
0.013

< 0.010
< 0.010
< 0.010

0.014
< 0.010

0.014
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0010

I
I
I
I
I
I
I
I

I
I
I
I
I
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I
m Table C-3

TOC, DOC UV254 Bromide, TSS and SVS Concentrations in the SWP

I TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED
STATION DATE CARBON (mglL) CARBON (mglL) (1/cm) (m L) SOLIDS (mglL) VOLATILE SOLIDS (mgll)
TA001000 5/15/96 < 0.01 6 2
TA001000 8/20/96 < 0.01 7 2
TA001000 11120/96 < 0.01 4 < I

I TA001000 2/19/97 < 0.01 28 3
TA001000 5/21197 < 0.01 8 2
TA001000 8/20/97 < 0.01
TA001000 11/19/97 < 0.01 2
TF001000 8120/96 < 0.01 < I
KGOOOOOO 1/17/96 12.5 0.02

m
KGOOOOOO 2/21/96 14.5 0.02 lOS 10
KGOOOOOO 3/20/96 13.1 0.03 42 10
KGOOOOOO 4117196 7.4 0.06
KGOOOOOO 5/15/96 4.5 0.08 28 4
KGOOOOOO 6/19/96 4.7 0.05 20 2
KGOOOOOO 7/17/96 4.3 0.04 27 4

I KGOOOOOO 8/21/96 4.9 0.04 28 4
KGOOOOOO 9/18/96 4.9 0.04 22 3
KGOOOOOO 10/2/96 5.4 4,5 0.137
KGOOOOOO 10/9/96 4.0 3.5 0.106
KGOOOOOO 10118/96 4.4 0.04 32
KGOOOOOO 10123/96 4.2 3.8 0.115

I KGOOOOOO 10/30196 4.8 4.0 0.120
KGOOOOOO 11/5196 5.0 4.7 0.128
KGOOOOOO 11/13/98 4.0 3.4 0.093
KGOOOOOO 11120/96 6.6 5.9 0.156 0.05 14
KGOOOOOO 11125/96 6.8 5.8 0.157
KGOOOOOO 12/4/98 5.6 4.6 0.134

I KGOOOOOO 12/9/96 8.0 5.5 0.159
KGOOOOOO 12/18/96 11.0 10.0 0.309 0.05 25
KGOOOOOO 12/23/96 18.4 12.2 0.414
KGOOOOOO 12/30/96 19.9 13.1 0.448
KGOOOOOO lm97 14.3 11.7 0.426
KGOOOOOO 1/15/97 14.8 11.9 0.454 0.01 26

m
KGOOOOOO 1/22/97 14.1 12.2 0.440
KGOOOOOO 1/29/97 11.H 8,1 0.284
KGOOOOOO 2/5/97 12.0 8.8 0.321
KGOOOOOO 2/10/97 12.1 9.4 0.355
KGOOOOOO 2/19/97 12.1 9.8 0.358 0.05 24
KGOOOOOO 2/26/97 12.0 10.1 0.335

I
KGOOOOOO 3/5/97 10.8 9.3 0.302
KGOOOOOO 3/12/97 8.9 7.3 0.254
KGOOOOOO 3119197 7.9 6.3 0.220 0.05 35
KGOOOOOO 3126/97 7.2 6.7 0.205
KGOOOOOO 4/2/97 7.2 5.8
KGOOOOOO 4/8/97 6.2 5.8 0.179

I
KGOOOOOO 4/16/97 6.1 5.6 0.184 0.08 48
KGOOOOOO 4/23/97 5.6 5.6 0.150
KGOOOOOO 4/28/97 4.4 4.0 0.117
KGOOOOOO 5n197 4.1 3.6 0.106
KGOOOOOO 5/14/97 5.9 4.2 0,120
KGOOOOOO 5/21/97 4.7 3.9 0.000 0.08 47 6
KGOOOOOO 5/27/97 5.9 5.1 0.156
KGOOOOOO 6/4/97 5.6 4.8 0.144:,~ m KGOOOOOO 6/11197 5.3 4.3 0.094

I' KGOOOOOO 6/16/97 4.0 3.7 0.105 0.05 59

i~1
KGOOOOOO 6/25197 4.4 3.7 0.117
KGOOOOOO 7/2197 4.5 3.4 0.106
KGOOOOOO 7/18/97 4.7 3.6 0.04 54 9

,Ii KGOOOOOO 6/20/97 6.0 4.9 0.03 31 4
,j. KGOOOOOO 9/17/97 5.8 5.0 0.154 0.04 34 4,'.
~;"'. KGOOOOOO 10/15/97 5.5 3.4 0.095 0,20 39 4

KGOOOOOO 11119/97 7.0 8.0 0.089 0.09 39 7
KGOOOOOO 12/17/97 11.9 9.5 0.318 0.05 58 10

I
KG0021 I I 2/21198 0.05
KG0021 I I 5/15/98 0.10
KG0021 I 1 8/21196 0.04
KG0021 1I 11120198 0.04
KG002111 2119197 0.05
KG002111 5/21197 0.06

I
KG002111 8/20/97 0.03
KG002111 11119/97 0.11
DVOOOOOO 10/16/96 0,02 2 < I
DVOOOOOO 2/19/97 0.01 8 1
DVOOOOOO 8/18/97 0,02 3 < 1
DVOOOOOO 9/17/97 2 < 1

I
DVOOOOOO 10/15/97 2 1
DV001000 9/18/96 2 < 1
DV001000 11120/96 3 1
DV001000 12/18/96 8 < 1
DV001000 1115/97 0.02 24 4
KB001638. 4/16/97 3.6 0.09 4 < 1

I
KB001838 5/21197 3.9 0.16 21 4
KBOO1638 6/18/97 4.0 0.11 6 1
KBOO1838 7/16/97 3.2 0.09 8 < 1
KB001638 8120197 3.2 0.09 9 2
KBOO1638 9/17/97 3,0 0.09 10 3
KB001636 10/15/97 3.0 0.36 < 1 < I

I
KB001636 11119/97 3.0 0.35 6 < 1
KBOO1638 12/17/97 4.4 0.46 12 4
KB004207 2/21196 0.03
KB004207 3/20/96 0,02
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I
Table C:-3 (Con't)· .

TOC, DOC UV 254 Bromide TSS and SVS Concentrations In the SWP

Appendix C

TOTAL ORGANIC DISS. ORGANIC UV ~54 BROMIDE SUSPENDED SUSPENDED

CARBON mglL) CARBON (m (1/cm)' (m L SOLIDS m L) VOLATILE SOLIDS m L)

0.15
0.11
0.10
0.16
0.19
0.10
0.18
0.15
0.09
0.11
0.16
0.14
0.06
0.05
0.10
0.12
0.17
0.14
0.16
0.12
0.09 - .. ~.

0.29
0.34
0.43

18 2
10 1

0.12 18 2
12 3
22 2

0.21 23 4
33 3
21 3

0.16 16 2
18 2
12 < 1

0.14 2 1
9 < 1
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7
< 1

2
< 1
< 1

3
2
2

< 1
< 1
< 1

1
3
2
2
1

< 1
3
3

< 1
< 1
< 1

2
2

50
5
7
2
2
17
11
8
7
'4
4
8
14
4
4
6
3
28
18
2
5
3
15
8

0.13
0.11
0.05
0.05
0.03
0.11
0.05
0.05
0.15
0.09
0.08
0.27
0.35
0.08
0.15
0.11
0.20
0.02
0.04
0.19

.0.10
0.34
0.07
0.11
0.06
0.13
0.13
0.07
0.04
0.11
0.08
0.13
0.21
0.14
0.04
0.05
0.11
'0.09
0.16
0.10
0.09
0.10
0.09
0.39
0.36
0.44

8.2

5.9

3.6

2.9

3.1

5.5
5.2
3.7
3.9
3.0
2.9
2.7
2.7
2.8
2:7
3.1
8.7
4.6
3.6
3.5
3.5
3.6
3.3
3.2
3."
2.7
2.8
3.0
4.4
5.5
3.9
2.8
3.2
4.1
3.9
2.9
2.7
5.2
5.0
3.9
3.7
3.8
3.2
3.2
2.9
2.9
3.0
3.0
5.9
4.7
4.4
3.4
3.5
2.9
3.2
3.0
3.1
2.9
2.7
2.8
4.3
4.1

5/15/96
8/21/96
9/18/96

10/16/96
11/20/96
12/18/96
1/15/97
2/19/97
5/21/97
8120/97
9/17/97

10/15/97
11/19/97
2/21/98
5/15/96
8/21/96

11/20/98
117/97

2/19/97
5/21/97
8/20/97

11/19/97
1/17/96
2/21196
3/20/96
4/11/96
5/15/96
6/19/96
7/11/96
8121198
9/19/96

10/16/96
11/20/96
12/18/96

1115/97
2/19/97
3/19/97
4/16/97
.5/21/97
6/19/97
7/19/97
9/20/97
9/17/97

10/15/97
11119/97
12/17/97
2/20/96
5/14/96
8/20/88

11120/96
2/19/87
5/21197
8/20/97

11/19/97
1/17/96
2/21196
3/20/96
4117198
5/14/96
6/19/98
7/17/98
8/20/96
9/18/96

10/16/96
11120/96
12/19/96
1/15/97
2/19/97
3/19/97
4/18/97
5/21/97
6/18/97
7/16/97
8/19/97
9/17/97

10/15/97
11119197
12/17/97

118/97
1/17/96
2/21/98
3/20/96
4/17/96
5/14/98
6119198
7/17/98
8/21196
9118/96

10/16/96
11/20/98
12/17/86

DATESTATION
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KAOOOOOO
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA000331
KA008833
KA008833
KA008833
KA008833
KA008833
KA008833
KA008833
KA008833
KA007099
KA007099
KA007099
KA007089
KA007099
KA007099
KA007089
KA007099
KA007089
KA007099
KA007099
KA007099
KA007089
KA007089
KA007099
KA007089
KA007099
KA007089
KA007099
KA007089
KA007089
KA007099
KA007089
KA007089
KA014323
KA017228
KA017228
KA017228
KA017228
KA017228
KA017228
KA017228
KA017226
KA017226
KA017226
KA017226
KA017226



I
I Table C·3 (Con't)

TOC DOC UV 254, Bromide, TSS and SVS Concentrations in the SWP

0 TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED
STATION DATE CARBON (mglL) CARBON (mglL) (1/cm) (mgIL) SOLIDS (mglL) VOLATILE SOLIDS (mglL)
KA017226 1114197 21 4
KA017226 2/19/97 4.4 0.06 3 < 1
KA017226 3/19/97 36 5

0 KA017226 4/16/97 16 2
KA017226 5/21/97 2.9 0.17 31 4
KA017226 6/16/97 27 4
KA017226 7/15/97 16 2
KA017226 8/20/97 3.3 0.15 11 2
KA017226 9/17/97 21 2

0 KA017226 10/15/97 17 1
KA017226 11/19/97 2.7 0.39 9 1
KA017226 12/17/97 10 2
KA020794 1/9/97 10 < 1
KA021031 1/13/97 6 2
KA021031 1/28/97 4 < 1

0 KA021031 2/11/97 5 3
KA024454 1/16/96 12 1
KA024454 2/20/96 127 6
KA024454 3/19/96 10 2
KA024454 4/16/96 261 16
KA024454 5/14/96 1030 85

0 KA024454 6/18/96 83 7
KA024454 7/16/96 234 13
KA024454 8/20/96 38 4
KA024454 9/17/96 155 11
KA024454 10/15/96 70 2
KA024454 11/19/96 58 6

0 KA024454 12/17/96 67 6
KA024454 1/14197 29 4
KA024454 2/18/97 13 2
KA024454 3/18/97 29 4
KA024454 4/15/97 44 4
KA024454 5/20/97 35 4

0 KA024454 6/17/97 137 7
KA024454 7/15/97 35 4
KA024454 8/19/97 15 3
KA024454 9/16/97 22 2
KA024454 10/14/97 6 < 1
KA024454 11/18/97 8 < 1

0 KA024454 12/16/97 8 2
KA030341 1/17196 3.1 0.18
KA030341 1/17196 13
KA030341 2/21/96 5.9 0.15
KA030341 2/21/98 15
KA030341 3/20/96 4.8 0.12

0
KA030341 3/20/96 10
KA030341 4/17/96 3.9
KA030341 4/17198 71
KA030341 5/15/96 4.0 0.20
KA030341 5/15/96 74
KA030341 8/19/98 61

0 KA030341 6/19/96 3.4 0.16
KA030341 7/17196 8.1 0.14 33
KA030341 8/20/96 56
KA030341 8/21/96 3.2 0.16
KA030341 9/16/96 3.3 0.11 73 6
KA030341 10115196 2.7 0.08 11 < 1

0
KA030341 11/20/96 2.8 0.13 9 1
KA030341 12/18/96 2.7 0.17 7 < 1
KA030341 1/13/97 3.5 0.19 6 < 1
KA030341 2/19/97 4.1 < 0.01 3 1
KA030341 3/19/97 3.6 0.08 66 10
KA030341 4/18/97 4.8 0.14 9 9

0
KA030341 5/21/97 3.3 0.17 39 5
KA030341 6/18/97 3.0 0.16 73 6
KA030341 7116197 3.2 0.12 46 5
KA030341 8/20/97 3.5 0.16 52 6
KA030341 9/17/97 2.8 0.10 66 6
KA030341 10/15/97 2.5 0.089 0.18 40 5

0 KA030341 11/19/97 2.5 0.072 0.39 16 2
KA030341 12/17197 2.7 0.33 32 3
KA036990 3/13/97 4.0
KA037394 3/13/97 4.5
KA040341 2/21/96 5.0
KA040341 5/15/96 4.0

I
KA040341 8/21/96 3.3
KA040341 11/20/96 4.0
KA040341 2/19/97 3.6
KA040341 3/13/97 5.1
KA040341 5/21/97 3.6 0.16 100
KA040341 8/20/97 3.5

0
KA040341 11/19/97 2.7 0.070
KA041288 1/17/96 3.0 0.13
KA041288 2/21/96 6.4 0.08
KA041288 3120196 3.8 0.12
KA041288 4/17/96 4.5 0.10
KA041288 5/15/96 4.0 0.16

0
KA041289 6/19/96 3.4
KA041288 7/17196 3.7 0.15
KA041298 8121/96 0.0
KA041288 9/21/96 3.1 0.14
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Table C·3 (Con't)
TOC DOC UV 254 Bromide TSS and SVS Concentrations In the SWP

TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED

STATION DATE CARBON (mglL) CARBON mglL) (1/cm) (m ) SOLIDS (m ) VOLATILE SOLIDS (mglL)
KA041288 9/19/98 2.7 0.13
KA041299 10/16/96 2.7 0.11 < 1
KA041299 11/20/96 2.9 0.11 2
KA041266 12/16/66 3.0 0.13
KA041266 1/13/97 4.2 0.10
KA041296 2/19/97 1.9 < 0.01 < 1
KA041288 3/19/97 4.4 0.08
KA041288 4/16/97 3.8 0.10
KA041288 5/21/97 3.2 0.15
KA041288 6/19/97 0.18
KA041286 7/16/97 3.0 0.15
KPo04\288 8120187 2.8 0.\3
KA041288 9/17/97 2.7 0.14 < 1
KA041288 10/15/97 2.5 0.068 0.19
KA041288 11/19/97 2.5 0.087 0.20 < 1
KA041288 12/17197 2.4 0.089 0.17
KCOO0934 8/18/98 57 4
KCOO0934 7118198 49 5
KCOO0934 8/20/96 180 16
KCOO0934 9/17/96 32 3
KCOO0934 10/15/96 55 3
KCOO0934 11/14/96 20 3
KCOO0934 12/17196 47' 6
KCOO0934 \/\4/97 3 2
KCOO0934 2/18/97 23 4
KCOO0934 3/18/97 107 14
KCOO0934. 4/15/97 25 4
KCOO0934 5/20/97 41 4
KCOO0934 6/17/97 142 11
KCOO0934 7/15/97 60 5
KCOO0934 8/19/97 10 3
KCOO0934 9/16/97 4 1
KCOO0934 10/14/97 14 2
KCOO0934 11/18/97 7 2
KCOO0934 12/15/97 4 2
CA002000 2/20/96 3.4
CA002000 5/10/96 5.7
CA002000 6/19/96 4.9
CA002000 11/19/96 4.3
CA002000 2/16/97 2.9
CA002000 5/19/97 5.6 6
CA002000 8/18/97 4.3 5
CA002000 11/17/97 2.6 0.175
PY001000 5/21/97 0.0 < 1
OMC08718 1/17196 4.0 0.29
OMC06716 2/21/98 4.0 0.15
OMC06716 3/20/96 3.6 0.08
OMC06716 4/17/96 3.5 0.16
OMC06716 5/14/96 3.4 0.16
OMC06716 6/19/96 3.5 0.06
OMC08718 6/20/96 3.0 0.22
OMC08718 9/16/96 3.0 0.12
OMC06718 \0116196 3.0 0.\2
OMC06716 1'1120/96 3.2 0.21
OMC06716 12/16/96 . 5.2 0.05
OMC06716 1/9197 5.8 0.04 98 11
OMC06716 1/15/97 5.4 0.04
OMC06718 2/19/97 4.3 0.06
OMC087\6 3/19/97 3.9 0.15 .
OMC08718 4/16/97 4.0 0.10
OMC06718 5/21/97 3.2 0.16
OMC06716 6/16/97 3.2 0.11
OMC06716 7/16/97 2.6 0.10
OMC06716 6/20/97 3.1 0.14
OMC06716 9/17197 2.9 0.15
OMC06718 10/15/97 3.0 0.20
OMC06718 11/19/97 4.4 0.37
OMC06716 12/17/97 4.2 0.42
OMCg6603 7!J 7/96 32 9'2

~ t··
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I
I Table C·4

Nutrient Concentrations in the SWP

0 ORGANIC NITRATE+ DISSOLVED ORTHO- TOTAL
NITROGEN NITRITE AMMONIA PHOSPHATE PHOSPHORUS

STATION DATE (mgIL) (mglLas N) (mglLas N) (mail as P) (mgIL)
AN001000 5/22/96 0.3 < 0.01 < 0.01 < 0.01 0.02

U AN001000 5/22/97 0.3 < 0.01 < 0.01 < 0.01 0.03
FR001000 5/22/96 0.2 < 0.01 < 0.01 < 0.01 < 0.01
FR001000 5/22/97 0.2 < 0.01 < 0.01 < 0.01 0.01
LD001000 5/23/96 0.3 < 0.01 < 0.01 < 0.01 0.02
LD001000 5/27/97 0.3 < 0.01 < 0.01 < 0.01 0.01
OR001000 4/17/96 0.2 < 0.01 < 0.01 < 0.01 0.12

D
OR001000 5/15/96 < 0.1 < 0.01 < 0.01 < 0.01 < 0.01
OR001000 6/19/96 0.2 < 0.01 < 0.01 < 0.01 < 0.01
OR001000 7/17196 < 0.1 0·04 < 0.01 < 0.01 < 0.01
OR001000 6/20/96 < 0.1 < 0.01 < 0,01 < 0.01 < 0.01
OR001000 9/16/96 0.2 < 0.01 < 0,01 < 0.01 < 0.01
OR001000 10/16/96 < 0.1 0.02 < 0,01 < 0.01 0.06

0 OR001000 11/20/96 0.3 0.03 < 0,01 < 0.01 0.04
OR001000 4/16/97 0.2 < 0.01 < 0.01 < 0.01 0.02
OR001000 5/21/97 0.1 0.02 < 0.01 < 0.01 0.01
OR001000 6/18/97 0.1 < 0.01 < 0.01 < 0.01 < 0.01
OR001000 7/16/97 0.2 < 0.01 < 0.01 < 0.01 < 0.01
OR001000 6/20/97 0.2 < 0.01 < 0.01 < 0.01 0.01

0
OR001000 9/17197 0.2 < 0.01 < 0.01 < 0.01 < 0.01
OR001000 10/15/97 0.1 < 0.01 0.01 < 0.01 0.01
OR001000 11/19/97 0.1 < 0.01 0.02 < 0.01 0.01
TA001000 1/17/96 < 0.1 < 0.01 < 0.01 < 0.01 < 0.01
TA001000 4/17196 < 0.1 < 0.01 < 0,01 < 0.01 0.01
TA001000 4/20/96 < 0.1 0,02 < 0,01 < 0.01 0.02

0
TA001000 5/15/96 0.1 < 0.01 < 0.01 < 0.01 0.01
TA001000 6/19/96 0.1 < 0,01 < 0.01 < 0.01 0.01
TA001000 7/17/96 0.1 < 0,01 < 0,01 < 0.01 < 0.01
TA001000 8/20/96 0.1 < 0,01 < 0,01 < 0.01 < 0.01
TA001000 9/16/96 < 0.1 < 0.01 < 0,01 < 0.01 < 0.01
TA001000 10/16/96 < 0.1 0,02 < 0.01 < 0.01 0.06

0
TA001000 11/20/96 0.2 0.03 < 0.01 0.01 0.01
TA001000 12/18/96 0.1 0.07 < 0.01 < 0.01 < 0.01
TA001000 1/15/97 0.3 0.04 < 0.01 < 0.01 0.19
TA001000 2/19/97 0.2 0.03 < 0,01 < 0.01 0.09
TA001000 3/19/97 0.2 < 0.01 0.01 < 0.01 0.06
TA001000 4/16/97 0.2 < 0.01 < 0.01 < 0.01 0.04

0
TA001000 5/21/97 0.2 < 0.01 < 0,01 < 0.01 0.02
TA001000 6/16/97 0.2 < 0,01 < 0,01 < 0.01 0.02
TA001000 7/18/97 0.2 < 0.01 < 0.01 < 0.01 0.02
TA001000 8/20/97 0.2 0,01 < 0.01 < 0.01 0.02
TA001000 9/17/97 0.2 < 0,01 < 0.01 0.01 0.01
TA001000 10/15/97 0.1 < 0.01 0.01 < 0.01 0.02

0
TA001000 11/17197 0.1 0.02 < 0.01 < 0.01 0,02
TA001000 12/17/97 0.2 < 0.01 < 0.01 < 0.01 0.02
KGOOOOOO 1/17/98 2.0 3.50 0.05 0.10 0,43
KGOOOOOO 2/21/98 2.0 1.30 0.08 0.08 0.32
KGOOOOOO 3/20/96 1.1 0.13 0.04 0.11 0.29
KGOOOOOO 4/17/96 0.7 0.36 0.03 0,07 0.15

I
KGOOOOOO 5/15/96 0.5 0.40 0.03 0.09 0.16
KGOOOOOO 6/19/96 0.5 0.40 0.02 0.10 0.16
KGOOOOOO 7/17/96 0.8 0.36 0.02 0.10 0.18
KGOOOOOO 8/21/96 0.6 0.23 0.01 0.10 0.19
KGOOOOOO 9/18/96 0.6 0.22 0.02 0.12 0.20
KGOOOOOO 10/18/96 0.4 0.15 0.02 0.08 0.17

U
KGOOOOOO 11/20/96 0.6 0.23 0.03 0.05 0.14
KGOOOOOO 12/18/96 1.0 0.52 0.05 0.10 0.20
KGOOOOOO 1/15/97 1.3 0.15 0.05 0.12 0.30
KGOOOOOO 2/19/97 1.1 0.11 0,07 0.15 0.35
KGOOOOOO 3/19/97 0.8 0.37 0.04 0.08 0.21
KGOOOOOO 4/16/97 0.7 0.34 0,03 0.09 0.17

I
KG oDe 000 5/21/97 0.6 0,53 0.03 0.12 0.20
KGOOOOOO 6/18/97 0.6 0.61 0.02 0.11 0.21
KGOOOOOO 7/16/97 0,6 0.30 0.03 0.11 0.21
KGOOOOOO 8/20/97 0.6 0.15 < 0.01 0.10 0.21
KGOOOOOO 9/17/97 0.7 0.18 0.04 0.10 0.18
KGOOOOOO 10/15/97 0.4 0.26 0.02 0.11 0.15a KGOOOOOO 11/19/97 0'.8 0.58 0.05 0.01 0.18
KGOOOOOO 12/17/97 1.0 0.30 0.04 0.10 0.28
DVOOOOOO 10/16/96 0.2 0.05 < 0.01 < 0.01 0.07
DVOOOOOO 2/19/97 0.3 0.38 < 0.01 0.02 0.06
DVOOOOOO 6/18/97 0.3 0.13 < 0.01 < 0.01 0,02
DVOOOOOO 8/17/97 0.3 < 0.01 < 0.01 < 0.01 < 0.01

m
DVOOOOOO 10/15/97 0.3 0.01 < 0.01 0.01 0.02
DV001000 7/24/98 0.3 < 0.01 < 0.01 < 0.01 0.01
DV001000 9/3/96 0.3 < 0,01 < 0.01 < 0.01 < 0.01
DV001000 9/18/96 0.3 0.01 < 0.01 < 0.01 0.01
DV001000 10/22/96 0.3 0.02 0.01 < 0.01 0.01
DV001000 11/12/96 0.4 0.02 0.03 < 0.01 < 0.01

g DV001000 11/20/96 0.3 0.06 < 0.01 < 0.01 0.02
DV001000 12/18/96 0.4 0.39 < 0.01 < 0.01 0.04
DV001000 1/15/97 0.4 0.47 < 0.01 0.01 0.06
DVDD1DDD 3//8/97 0.6 < o.or o,or < 0.01 0.04
DV001000 4/22/97 0.6 < 0.01 0,01 < 0.01 0.02
DV001000 5/13/97 0.5 < 0.01 0.02 < 0.01 0.02g DV001000 6/17/97 0.4 < 0.01 < 0.01 < 0.01 0.02
DV001000 8/29/97 0.4 < 0.01 < 0.01 < 0.01 < 0.01
DV001000 9/16/97 0.3 < 0.01 < 0.01 < 0.01 < 0.01
DV001000 11/24/97 0.4 0.01 0.03 < 0,01 < 0.01
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I
Table C·4 (Con't) I

Nutrient Concentrations in the SWP
ORGANIC NITRATE+ DISSOLVED ORTHO- TOTAL INITROGEN NITRITE AMMONIA PHOSPHATE PHOSPHORUS

STATION DATE (mglL) (mWLas N) (ml:l!Las Nl (mgILas Pl (mglL)
DV001000· 12/11/97 0.4 O.OB 0.02 0.01 0.03

IKB001B3B 4/16/97 0.4 0.71 0.01 0.06 0.10
KB001638 5/21/B7 O.B 0.81 0.02 0.05 0.14
KB00183B B/1B/B7 0.5 O.BO 0.05 0.12 0.17
KB00163B 7/18/97 0.4 0.20 0.01 0.08 0.11
KB00183B 8/20/97 0.4 0.09 < 0.01 0.07 0.12
KB00183B 9/17/97 0.5 0.08 < 0.01 0.05 0.10

IKB00183B 10/15/97 0.3 0.28 0.01 0.04 0.05
KB001838 11119/97 0.4 0.80 0.01 0.04 0.10
KB00183B 12/17197 0.5 0.89 0.04 0.06 0.11
KAOO0331 1/17186 0.9 0.61 O.OB 0.04 0.20
KAD00331 2/21/96 0.5 1.20 0.04 0.10 0.14
KAOO0331 3/20/96 0.2 0.50 0.03 0.06 0.07

IKAOO0331 4117/96 0.3 0.46 0.04 0.06 0.08
KAOO0331 5115/86 0.3 0.76 0.04 0.10 0.12
KAOO0331 6119/96 0.4 0.46 0.02 0.06 0.12
KAOO0331 7117/96 0.3 0.21 0.02 0.06 0.10
KAOO0331 9/21/96 0.5 0.18 0.03 0.06 0.09
KAOO0331 9/16/96 0.3 0.31 0.02 0.05 O.OB

IKAOO0331 10/16/8B 0.2 0.43 0.04 0.07 0.11
KAOO0331 11/20/96 0.5 0.56 0.11 0.02 0.09
KAOO0331 12/16/96 0.6 0.67 0.14 0.12 0.17.
KAOO0331 1115/87 0.6 0.72 0.11 0.09 0.14
KAOO0331 2/19/97 0.3 0.52 0.04 O.OB 0.10
KAOO0331 3/19/97 0.4 0.76 0.13 0.07 0.10

IKAOO0331 4/16/97 0.3 0.75 0.07 0.06 0.09
KAOO0331 5/21197 O.B 0.73 0.25 0.10 0.13
KAOO0331 6/16/97 0.5 0.62 0.04 0.09 0.15
KAOO0331 7/16/97 0.4 0.26 0.04 0.06 0.12
KAOO0331 8/20/97 0.4 0.08 0.03 0,07 0.11
KAOO0331 9/17/97 0.0 0,26 0.02 0,07 0.10

IKAOO0331 10/15/97 0.3 0.38 0,04 0,08 0.08
KAOO0331 11/18/97 0,4 0.50 0,08 0,04 0.10
KAOO0331 12117/97 D,S O.BB 0,14 0,06 0,12
KA030341 1117198 0.7 1,03 < 0,01 0,07 0.12
KA030341 2/21/96 0,8 1,58 0,03 0,15 0.19
KA030341 3/20/96 D,S 1.06 < 0,01 0,09 0,13
KA030341 4/17/96 0.6 0,64 < 0,01 0,06 0,10 IKA030341 5115196 0,9 0,39 < 0,01 0,10 0,16
KA030341 6/19/96 0,4 0,76 < 0,01 0,10 0.17
KA030341 7117196 0.7 0.58 < 0.01 0.23 0,31
KAD30341 8/21/98 0,4 0.53 0,01 O.OB 0,14
KA030341 9118196 0.4 0,37 < 0.01 0.07 0,16
KA030341 10/16/96 0,2 0,20 < 0.01 0.06 0.10 IKA030341 11/20/96 0,3 0,42 < 0.01 0.05 0.07
KA03034.1 12/16/96 0.2 0,62 0.01 ,0,06 0,06
KA030341 1/13/97 0.3 0.92 0,02 O,OB 0.08
KA030341 2/19/97 0.3 0.28 0.01 0,03 0.05
KA030341 3/19/97 0.4 0.43 0,02 0,05 0.14
KA030341 4/16/97 0.5 1,00 .0.01 0,06 0.2'0 IKA030341 5/21/97 0.5 0.66 . 0.01 0,09 0.15
KA030341 6/1B/97 0.4 0.69 0,01· 0.10 0.17
KA030341 7116197 0.4 0.45 0,01 0.09 0,15
KA030341 6/20/97 0.6 0.14 < 0,01 0.05 0.14
KA030341 9117197 0,4 0,44 0,02 0.09 .0,14
KA030341 10/15/97 0,4 0,24 0,02 0.09 0,11 IKA030341 11/19/97 0,3 0,70 0.01 0,06 0,11
KA030341 12/17/97 0,4 0,75 < 0.01 0.06 0,13
KA040341 1117196 0.7 0,16 < 0.01 < 0,01 0.04
KA040341 2/21196 0.8 0,66 0.02 0,05 0.07
KA040341 3/20/96 0.9 0,69 0,04 0,04 0.04
KAD40341 4/17/96 0,6 0.63 0,03 0.09 0.09 IKA040341 6119196 D,S 0.75 0,02 0.10 0.17
KA040341 7117196 0.6 0.60 < 0.01 0.09 0,14
KA040341 6/21/96 0,4 0.44 < 0.01 0,06 0,12
KA040341 9/16/96 0.4 0,34 < 0.01 O,OB 0,14
KA040341 10116/96 0,5 0,18 0.02 0.06 0.10
KA040341 11120/96 0.4 0,30 < 0.01 0,03 0,06 IKA040341 12/16/96 0.5 0,07 0.04 0,03 0.06
KA040341 1/13197 0.4 0,06 0,03 0.02 0.04
KA040341 2119197 0.6 0.19 0,10 0.01 0.05
KA040341 3119/97 0,5 0.65 0,02 0.07 0,15
KA040341 4116/97 0.7 1.00 0,02 0.10 0,19

I
KA040341 5/21197 D,S 0,65 < 0,01 0,09 0.17
KA040341 6/16/97 0,4 0,84 0.01 0,09 0,14
KA040341 7/16/97 0,3 0,58 0,02 0,09 0,10
KA040341 8/20/97 0,4 0,25 < 0.01 0:07 0.13
KA040341 9/17/97 .0,5 0,44 0.02 0.09 0.15
KA040341 10/15/97 0,3 0,22 < 0.01 0,07 0.09·
KA040341 11/19/97 0,3 0,44 < 0.01 0,05 0.09 IKA040341 12/16/97 0,3 0,66 < 0.01 0,06 0.09
KA041296 1/17196 0.4 0,63 0.01 0.06 0,06
KA041266 2/21196 1.2 0.90 0.25 0.02 0,27
KAD41266 3/20/96 0.3 0.69 0,04 0.04 0,06
KA041266 4/17/96 0,6 0,65 0,04 0,06 0,11
KA041266 5/15/96 1,3 0.24 0,03 0,04 0.09 IKA041266 6/19/96 0,4 0,64 0,03 0.09 0.12
KA041298 7/17196 0,3 0,81 0.03 0.09 0.11
KA0412B6 8/21/96 0,4 0.54 0.02 0,09 0.10
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n Table C·4 (Can't)

Nutrient Concentrations in the SWP

g ORGANIC NITRATE+ DISSOLVED ORTHO- TOTAL
NITROGEN NITRITE AMMONIA PHOSPHATE PHOSPHORUS

STATION DATE (mgIL) (mgILas N) (mglLas N) (mglL as P) (mglL)
KA041288 9/15/96 0.2 0.43 0.01 0.09 0.11

I KA041288 10/16/98 0.3 0.26 0.02 0.09 0.10
KA041288 11/20/96 0.2 0.45 0.01 0.05 0.08
KA041288 12/18/96 0.4 0.49 0.07 0.04 0.08
KA041288 1/13/97 0.5 0.64 0.20 < 0.01 0.06
KA041288 2/19/97 0.1 0.20 < 0.01 < 0.01 0.02
KA041288 3/19/97 0.6 0.32 0.02 < 0.01 0.05

I KA041288 4/16/97 0.4 0.72 0.02 0.05 0.10
KA041288 5/21/97 0.5 0.59 0.09 0.08 0.11
KA041288 8/18/97 0.4 0.56 0.02 0.07 0.11
KA041288 7/16/97 0.4 0.56 0.02 0.09 0.11
KA041288 8/20/97 0.4 0.36 < 0.01 0.08 0.11
KA041288 9/17/97 0.3 0.25 0.02 0.08 0.10

I KA041288 9/17197 0.3 0.24 0.02 0.08 0.09
KA041288 10/15/97 0.3 0.37 < 0.01 0.10 0.11
KA041288 11/19/97 0.3 0.38 < 0.01 0.08 0.11
KA041288 12/17/97 0.3 0.43 < 0.01 0.07 0.09
SL001000 1/18/96 0.4 1.20 < 0.01 0.10 0.14
SL001000 2/20/96 0.8 0.69 0.04 0.08 0.13

I SL001000 3/20/96 0.9 0.56 < 0.01 0.07 0.15
SL001000 4/16/96 0.4 0.84 < 0.01 0.08 0.12
SL001000 4/18/98 0.4 0.84 < 0.01 0.08 0.12
SL001000 5/14/98 0.7 0.84 < 0.01 0.08 0.12
SL001000 6/18/98 0.5 0.82 0.03 0.08 0.10
SL001000 7/16/96 . 0.5 0.58 0.02 0.07 0.10

I SL001000 8/19/96 0.3 0.70 < 0.01 0.08 0.12
SL001000 9/17/96 0.3 0.58 0.02 0.07 0.10
SL001000 10/15/96 0.3 0.50 0.02 0.08 0.12
SL001000 11/19/96 0.4 0.77 < 0.01 0.06 0.10
SL001000 12/17/96 0.3 0.56 < 0.01 0.09 0.11
SL001000 1/14/97 0.3 0.76 < 0.01 0.09 0.11

I SL001000 2/18/97 0.3 0.93 < 0.01 0.08 0.10
SL001000 3/18/97 0.5 0.48 < 0.01 0.06 0.11
SL001000 4/14/97 0.4 0.64 0.07 0.08 0.11
SL001000 5/20/97 0.5 0.50 0.08 0.07 0.11
SL001000 8/17/97 0.4 0.52 < 0.01 0.07 0.09
SL001000 7/14/97 0.6 0.33 < 0.01 0.05 0.12

I SL001000 8/19/97 0.6 0.23 < 0.01 0.06 0.11
SL001000 9/16/97 0.4 0.20 0.02 0.08 0.11
SL001000 10114/97 0.3 0.35 < 0.01 0.13 0.14
SL001000 11/18/97 0.3 1.39 0.04 0.12 0.16
SL001000 12/16/97 0.2 0.69 < 0.01 0.10 0.11
SL005000 1/16/96 .0.2 0.85 0.01 0.10 0.12

I SL005000 2/20/96 0.3 0.90 < 0.01 0.11 0.12
SL005000 3/18/96 0.8 0.60 < 0.01 0.08 0.16
SL005000 4/16/96 0.3 0.84 < 0.01 0.09 0.11
SL005000 5/14/96 0.4 0.78 < 0.01 0.09 0.11
SL005000 6/18/96 0.4 0.80 0.01 0.08 0.10
SL005000 7/16/96 0.4 0.72 0.02 0.09 0.11

I SL005000 8/19/96 0.4 0.66 < 0.01 0.08 0.11
SL005000 9117/96 0.4 0.55 0.02 0.06 0.11
SL005000 10/15/96 0.3 0.48 0.01 0.08 0.12
SL005000 11/19/96 0.3 0.51 < 0.01 0.05 0.12
SL005000 12/17/96 0.2 0.49 < 0.01 0.09 0.10
SL005000 1/14/97 0.3 0.77 < 0.01 0.08 0.11

I SL005000 2/18/97 0.3 1.20 0.02 0.09 0.10
SL005000 3/18/97 0.4 0.80 0.01 0.07 0.10
SL005000 4/14/97 0.4 0.65 0.07 0.08 0.11
SL005000 5/20/97 0.4 0.51 0.06 0.08 0.10
SL005000 6/17/97 0.3 0.52 0.02 0.07 0.09
SL005000 7/14/97 0.4 0.40 0.03 0.07 0.11

I SL005000 8/19/97 0.6 0.23 0.04 0.08 0.11
SL005000 9/16/97 0.6 0.05 < 0.01 0.07 0.13
SL005000 10/14197 0.4 0.30 < 0.01 0.13 0.14
SL005000 11118/97 0.8 0.40 < 0.01 0.11 0.18
SL005000 12/17/97 0.3 0.62 < 0.01 0.09 0.13
CA002000 1/16/96 0.4 0.29 < 0.01 0.03 0.04

I CA002000 2/20/96 0.3 0.28 < 0.01 0.01 0.05
CA002000 3/18/96 0.4 0.10 < 0.01 0.02 0.05
CA002000 4/15/96 0.6 0.10 0.01 < 0.01 0.03
CA002000 5/13/96 0.5 < 0.01 < 0.01 < 0.01 0.04
CA002000 6/17/96 0.5 0.02 0.03 < 0.01 0.02
CA002000 7/15/96 0.4 < 0.01 < 0.01 < 0.01 0.02

I
CA002000 9/18/96 0.4 0.02 < 0.01 < 0.01 0.02
CA002000 10115/98 0.4 0.07 < 0.01 < 0.01 0.07
CA002000 11119/96 0.4 0.30 < 0.01 0.02 0.02
CA002000 12/16/96 0.2 0.38 < 0.01 0.03 0.04
CA002000 1/13/97 0.3 0.41 < 0.01 0.04 0.04
CA002000 2118/97 0.3 0.42 < 0.01 0.04 0.06

I
CA002000 3/17/97 0.3 0.21 < 0.01 0.01 0.03
CA002000 4/14/97 0.5 0.07 < 0.01 < 0.01 0.04
CA002000 5/19/97 0.8 < 0.01 < 0.01 < 0.01 0.04
CA002000 8/16/97 0.4 0.02 0.02 < 0.01 0.02
CA002000 7/14/97 0.8 < 0.01 < 0.01 < 0.01 0.02
CA002000 8/18/97 0.4 < 0.01 < 0.01 < 0.01 0.02

I
CA002000 9/15/97 0.5 < 0.01 < 0.01 < 0.01 0.03
CA002000 10/14/97 0.5 0.07 0.03 < 0.01 0.02
CA002000 11/17/97 0.2 0.24 0.01 0.02 0.03
CA002000 12/15/97 0.2 0.34 < 0.01 0.03 0.05
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Table C-:4 (Co~'t) I

Nutrient Concentrations In the SWP
ORGANIC NITRATE+ DISSOLVED ORTHO- TOTAL INITROGEN NITRITE AMMONIA PHOSPHATE PHOSPHORUS

STATION DATE (mglL) (mglLas N) (mglLas N) (mglL as P) (mglL)
PE002000 1/16/96 0.5 < 0.01 0.02 0.03 0.06

IPE002000 2/20/96 0.3 < 0.01 0.02 0.02 0.04
PE002000 3/19/96 0.6 < 0.01 < 0.01 < 0.01 0.08
PE002000 4/16/96 0.5 < 0.01 < 0.01 < 0.01 ' 0.02
PE002000 5/13/96 0.5 < 0.01 < 0.01 < 0.01 0.02
PE002000 6/17/96 0.4 < 0.01 < 0.01 < 0.01 0.02
PE002000 7/16/96 0.5 < 0.01 < 0.01 < 0.01 0.03

IPE002000 8/21/96 0.5 < 0.01 < 0.01 < 0.01 < 0.01
PE002000 9/16/96 1.2 < 0.01 < 0.01 < 0.01 0.03
PE002000 10/15/96 0.6 0.02 < 0.01 < 0.01 0.06
PE002000 11/18/96 0.6 0.03 0.04 0.01 0.07
PE002000 12/16/96 0.4 0.03 0.06 0.04 0.06
PE002000 1/14/97 0.6 0.03 0.04 0.03 0.08

IPE002000 2/18/97 0.4 0.12 0.02 0.05 0.07
PE002000 3/18/97 0.5 0.02 0.01 0.01 0.03
PE002000 4/15/97 0.4 0.04 0.02 0.02 0.04
PE002000 5/20/97 0.4 < 0.01 < 0.01 < 0.01 0.02
PE002000 6/16/97 0.4 0.07 < 0.01 < 0.01 0.02
PE002000 7/14/97 0.5 0.02 0.02 < 0.01 < 0.01

IPE002000 811'8/97 0.4 0.01 < 0.01 < 0.01 0.01
PE002000 9/15/97 0.5 < 0.01 0.02 < 0.01 0.02
PE002000 10/14/97 0.4 0.02 0.01 0.03 0.05
PE002000 11/17/97 0.4 0.11 0.03 0.05 0.08
PE002000 12/15/97 0.3 0.20 < 0.01 0.05 0.07
PY001000 1/16/96 0.3 0.49 < 0.01 0.05 0.06

IPY001000 2/20/96 0.2 0.56 < 0.01 0.05 0.05
PY001000 3/19/96 0.6 0.71 < 0.01 0.05 0.11
PY001000 4/15/96 0.7 0.66 0.06 0.07 0.09
PY001000 5/14/96 2.1 0.30 0.03 0.06 0.07
PY001000 6/18/96 0.5 0.68 < 0.01 0.05 0.08
PY001000 7/16/96 0.5 0.53 0.03 0.05 0.07

IPY001000 9/17/96 0.3 0.35 0.02 0.06 0.27
PY001000 10/15/96 0.2 0.29 0.02 0.05 0.08
PY001000 11/18/96 0.2 0.40 < 0.01 0.05 0.05
PY001000 12/16/96 0.2 0.46 < 0.01 0.06 0.07
PY001000 1/13/97 0.2 0.51 < 0.01 0.06 0.07
PY001000 2/18/97 < 0.1 0.54 < 0.01 0.06 < 0.01

I
PY001000 3/18/97 0.6 0.32 < 0.01 0.03 0.08
PY001000 4/15/97 0.4 0.55 " 0.01 0.04 0.08
PY001000 5/19/97 0.4 0.58 0.02 0.08 0.09
PY001000 6/16/97 0.3 0.54 0.03 0.06 0.08
PY001000 7/15/97 0.4 0.46 0.02 0.05 0.06
PY001000 8/19/97 0.3 0.43 < 0.01 0.04 0.06

IPY001000 9/16/97 0.3 0.40 0.01 0.04 0.05
PY001000 10/15/97 0.3 0.41 < 0.01 0.06 0.06
PY001000 11/18/97 0.4 0.44 < 0.01 0.06 0.08
PY001000 12/16/97 0.2 0.52 < 0.01 0,06 0.08
81002000 1/16/96 0.3 0.64 < 0.01 0.06 0.06
81002000 2/20/96 0.8 0.51 0.06 0.04 0.06

I81002000 3/18/96 0.6 0.58 0.02 0.02 0.06
81002000 4/15/96 0.8 0.60 < 0.01 0.05 0.08
81002000 5/14/96 0.3 0,25 0.02 0.04 0.07
81002000 6/19/96 0.6 0.70 0.03 0.09 0.11
81002000 7/16/96 0.4 0.58 0.02 0.09 0.10
81002000 6/21/96 0.9 0.52 < 0.01 0.09 0.10

I81002000 9/17/96 0.3 0.42 < 0.01 0.08 0.10
81002000 10/16/96 0.2 0.39 0.01 0.07 0.10
81002000 11/19/96 0.2 0.42 0.01 0.05 0.06
81002000 12/16/96 0.4 0.47 0.08 0.04 0.08
81002000 1/14/97 0.6 0.72 0.23 < 0.01 0.09
81002000 2/19/97 0.6 0.77 0.24 < 0.01 0.07

I81002000 2/20/97 0.6 0.77 0.23 < 0.01 0.07
81002000 3/19/97 0.4 0.57 0.14 < 0.01 0.02
81002000 4/14/97 0.4 0.66 < 0.01 0.04 0.09
81002000 5/19/97 0.4 0.57 0.06 0.08 0.11
81002000 6/16/97 0.5 0.41 0.02 0.06 0.10
81002000 . 7/14/97 0.6 0.82 0.01 0.11 0.15

I81002000 8/19/97 0.4 0.38 < 0.01 0.08 0.11
81002000 9/16/97 0.4 0.23 . 0.04 0.08 0.08
81002000 10/14/97 0.3 0.39 < 0.01 0.06 0.11
81002000 11/16/97 0.3 0.38 0.01 0.08 0.12
81002000 12/15/97 0 2 0 43 < 001 008 0 10

I
I
I
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I Table C-S
Total Trihalomethane Formation Potential Concentrations in the SWP

m
CONCENTRATION, ugIL

TOTAL
DIBROMO- BROMODI· TRIHALOMETHANE

m
STATION DATE CHLOROFORM CHLOROFORM CHLOROFORM BROMOFORM FORMATION POTENTIAL
KGOOOOOO 1/17196 1300 < 10 30 < 10 1350KGOOOOOO 2/21/96 1700 < 10 32 < 10 1752KGOOOOOO 3/20/96 1600 < 10 40 < 10 1660KGOOOOOO 4/17196 660 < 10 51 < 10 951KGOOOOOO 5/15/96 440 < 10 38 < 10 498

m
KGOOOOOO 6/19/96 440 < 10 40 < 10 500
KGOOOOOO 7/17196 500 < 10 39 < 10 559KGOOOOOO 8/21/96 440 < 10 27 < 10 487KGOOOOOO 9/18/96 450 < 10 28 10 498
KGOOOOOO 10/16/96 410 < 10 36 < 10 468
KGOOOOOO 11120/96 490 < 10 39 < 10 549

m
KGOOOOOO 12/16/96 620 < 10 45 < 10 665
KGOOOOOO 1/15/97 1400 < 10 26 < 10 1446
KGOOOOOO 2/19/97 1100 < 10 59 < 10 1179
KGOOOOOO 3/19/97 600 < 10 55 < 10 675
KGOOOOOO 4/16/97 640 < 10 66 < 10 726
KGOOOOOO 5/21/97 460 < 10 47 < 10 547

m
KGOOOOOO 6/16/97 500 < 10 54 < 10 574
KGOOOOOO 7/16/97 620 < 10 46 < 10 686
KGOOOOOO 6/20/97 610 < 10 32 < 10 662
KGOOOOOO 9/17/97 600 < 10 32 < 10 652
KGOOOOOO 10/15/97 560 < 10 36 < 10 616
KGOOOOOO 11/19/97 750 < 10 40 < 10 610

m
KGOOOOOO 12/17/97 950 < 10 46 < 10 1018
KBOO1636 4/16/97 360 < 10 76 < 10 476
KBOO1636 5/21/97 440 16 100 < 10 566
KBOO1636 6/19/97 520 12 100 < 10 642
KBOO1636 7/16/97 320 < 10 74 < 10 414
KBOO1636 8/20/97 320 < 10 73 < 10 413

I
KBOOl638 9/17/97 290 < 10 61 < 10 371
KBOO1838 10/15/97 210 45 110 < 10 375
KBOO1636 11/19/97 240 75 140 < 10 465
KBOO1638 12/17/97 320 69 170 < 10 586
KAOO0331 1/17/96 700 < 10 55 < 10 775
KAOO0331 2/21/96 440 < 10 70 < 10 530- KAOO0331 3/20/96 360 < 10 52 < 10 452
KAOO0331 4/17/96 410 < 10 56 < 10 466
KAOO0331 5/15/96 240 13 60 < 10 323
KAOO0331 6/19/96 320 < 10 45 < 10 365
KAOO0331 7/17/96 300 < 10 35 < 10 355
KAOO0331 6/21/96 270 13 57 < 10 350

I
KAOO0331 9/18/96 240 11 47 < 10 306
KAOO0331 10/16/96 230 23 73 < 10 336
KAOO0331 11/20/96 200 40 100 < 10 350
KAOO0331 12/16/96 410 < 10 76 < 10 506
KAOO0331 1/15/97 500 < 10 36 < 10 556
KAOO0331 2/19/97 490 < 10 44 < 10 554

I
KAOO0331 3/19/97 520 < 10 66 < 10 626
KAOO0331 4/16/97 410 < 10 76 < 10 506
KAOO0331 5/21/97 360 16 96 < 10 466
KAOO0331 6/18/97 360 < 10 62 < 10 462
KAOO0331 7/16/97 310 < 10 62 < 10 412
KAOO0331 6/20/97 300 < 10 72 < 10 392

I
KAOO0331 9/17197 290 < 10 54 < 10 364
KAOO0331 10/15/97 210 56 120 < 10 396
KAOO0331 11/19/97 250 76 150 < 10 496
KAOO0331 12/17/97 300 66 160 < 10 556
KA006633 2/21/96 560 < 10 78 < 10 658
KA006833 5/14/98 310 11 66 < 10 397

I, KA006633 8/20/96 260 11 54 < 10 335
KA006633 11/20/96 190 32 86 < 10 318
KA006633 2/19/97 440 < 10 40 < 10 500
KA006633 5/21/97 330 17 92 < 10 449
KA006633 8/20/97 290 < 10 68 < 10 378
KA006833 11/19/97 210 69 130 < 10 419

I
KA007069 1/17196 580 13 95 < 10 676
KA007089 2/21/96 490 < 10 75 < 10 585
KA007089 3/20/96 420 < 10 62 < 10 502
KA007089 4/17/96 :;70 12 76 < 10 468
KA007069 5/14/96 290 22 63 < 10 405
KA007089 6/19/96 320 14 66 < 10 410

I
KA007069 7/17196 320 30 91 < 10 451
KA007089 8/20/96 260 24 77 < 10 371

.KA007089 9/18/96 250 12 54 < 10 326
KA007089 10/18/98 220 20 65 < 10 315
KA007069 11/20/96 180 29 80 < 10 299
KA007069 12/16/96 330 < 10 73 < 10 423

I
KA007069 1/15/97 500 < 10 49 < 10 569
KA007069 2/19/97 470 < 10 46 < 10 536
KA007089 3/19/97 470 < 10 76 < 10 566
KAOO7089 4/18/97 400 17 92 < 10 519
KA007089 5/21/97 270 30 96 < 10 406
KA007089 6/16/97 340 25 100 < 10 475

I
KA007069 7/16/97 340 31 110 < 10 491
KA007069 8/19/97 360 16 96 < 10 482
KA007089 9/17197 410 < 10 83 < 10 513
KA007089 10/15/97 230 42 110 < 10 392
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Table C·5 (Con't) I

Total Trlhalomethane Formation Potential Concentrations In the SWP
CONCENTRATION, uglL ITOTAL

.OIBROMO- BROMOOI· TRIHALOMETHANE
STATION DATE CHLOROFORM CHLOROFORM CHLOROFORM BROMOFORM FORMATION POTENTIAL IKADD7D89 11/19/97 24D 85 13D < 1D 445
KADD7D89 12/17/97 29D 85 16D < 1D 545
KAD17226 2/21196 620 < 10 76 < 10 718
KA017226 5/14/88 290 27 69 < 1D 416
KA017226 6/21196 270 26 79 < 10 385

IKA017228 11120/96 180 21 88 < 10 280
KA017226 2/19/97 49D < 10 52 < 10 582
KA017226 5/21197 29D 27 99 < 10 428
KAD17226 8/20/97 270 28 98 < 10 404
KA017226 11119/97 220 97 170 " 10 497
KA020794 1/9/97 440 < 10 70 < 10 530

IKAD21031 1/13/97 440 < 10 66 < 10 526
KAD21031 1/28/97 380 < 10 66 < 10 488
KAD21031 2/11/97 430 < 10 71 < 10 521
KA024454 9/17/96 230 14 58 < lD 31D
KA024454 10/15/96 220 12 51 < 10 293
KA024454 11/19/96 180 20 73 < 10 283

IKA024454 12/17/96 180 37 89 < 1D 316
KA024454 1/14/97 510 < 10 < 10 < 1D 540
KAD24454 2/18/97 48D < lD < 1D . < 1D 51D
KAD24454 3/18/97 38D < 1D 54 < 1D 434
KAD24454 4/15/97 38D 18 88 < 1D 472
KAD24454 5/2D/97 27D 28 94 < 1D 4DD

IKAD24454 6/17/97 310 31 l1D < 1D 461
KAD24454 7/15/97 270 26 93 < 1D 399
KAD24454 8/19/97 26D 3D 98 < 1D 398
KAD24454 9/18/97 25D < 1D 8D < lD 33D
KAD24454 1D/14/97 24D < 1D 84 < 1D 324
KAD24454 11118/97 19D 7D 13D < 1D 4DD

IKAD24454 12/18/97 20D 57 110 < 1D 377
KAD30341 1/17/96 290 32 98 < 1D 428
KA030341 2/2D/96 . 800 11 97 < 1D 718
KA030341 3/20/96 470 < 10 88 < 1D 558
KA03D341 4/17/96 37D 1D 70 < 10 48D
KA030341 5/15/98 33D 24 89 < 10 453

IKAD30341 6/19/96 35D 30 94 < 10 464
KAD3D341 7/17/96 42D 24 92 < 1D 548
KAD3D341 6/21/98 29D 27 66 < 1D· 413
KAD3D341 9/18/96 22D 17 58 < 1D 3D5
KAD3D341 10/16/96 21D 12 5D < 1D 282
KAD3D341 11/2D/98 17D 2D 67 < lD 287

IKAD3D341 12/18/96 17D 24 72 < 1D 276
KAD3D341 1/13/97 26D ·28 96 < lD 414
KAD3D341 2/19/97 47D < 10 < 1D < 1D 5DD
KAD3D341 3/19/97- 340 < 10 81 < 10 421
KA030341 4/18/97 34D 20 91 < 10 461
KA030341 5/21/97 320 26 98 < 10 454

IKA030341 6/16/97 380 27 11D < 10 507
KA030341 7/16/97 250 16 78 < 1D 354
KAD3D341 8/19/97 270 27 98 < lD 4D3
KAD3D341 9/17/97 27D < lD 63 < lD 353
KAD3D341 lD/15/97 23D < lD 83 < lD 313
KAD3D341 11119/97 19D 76 14D < lD 418

IKAD3D341 12/17/97 18D 61 11D < 1D 361
KAD4D341 2/21/96 48D < 10 84 < 10 564
KAD4D341 5/15/96 33D 26 95 < lD 463 .
KAD4D341 1'1I2D/96 20D lD 57 < lD 277
KAD40341 2/19/97 25D 2D 85 < lD 385
KAD4D341 5/21197 43D 26 12D < lD 586

IKAD4D341 8/2D/97 27D 14 79 < 1D 373
KAD4D341 11/19/97 21D 55 12D < 1D 395
KA041288 1/17196 270 19 74 < 1D 373
KAD41288 2/21/96 87D < 10 59 _< 1D 949
KA041286 3/2D/98 36D 11 73 < 1D 454
KAD41288 4/17196 48D 11 78 < 1D 559

IKAD41288 5/15/96 330 18 82 < 1D 44D
KAD41288 6/19/96 3DD 22 78 < lD 41D
KAD41266 7/17196 300 27 ·85 < 10 422
KAD41288 8/21/98 240 23 72 < 1D 345
KA041288 9/18/96 220 19 81 < 1D 31D
KA041288 1D/16/96 230 19 66 < 1D 327

IKA041288 11/20/96 210 _14 63 < 10 297
KA041268 12/18/96 190 < 1D 54 < 10 264
KA041288 1113/97 270 < 1D 58 < 10 348
KA041288 2/19/97 190 < 10 < 10 < 10 220
KA041288 3/19/97 38D < 10 55 < lD 455
KA041288 4/18/97 350 11 78 < 1D 449

IKA041288 5/21/97 310 22 95 < 1D 437
KA041288 8/18/97 310 30 110 < 1D 460
KAD41288 7/16/97 260 27 94 < lD 391
KA041288 8/20/97 250 17 78 < 1D 355
KA041268 9/17/97 24D 17 77 < 1D 344
KA041288 10/15/97 24D < 10 68 < 10 326

IKA041266 11/19/97 240 10 77 < 1D 337
KA041288 12/17/97 190 27 74 < 10 301
KCDDD934 8/20/96 280 26 85 -< 10 403
KCDD0934 9/17196 240 13 55 < 10 318
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Table C-5 (Con't)
Total Trlhalomethane Formation Potential Concentrations In the SWP

CONCENTRATION, ugIL

I
I
I
I

I
u
o
D

o
o
u
I
u
g

STATION
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
KC000934
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
CA002000
Ol.lC06716
Ol.lC06716
Ol.lC08716
OMC06716
OMC06716
OMC06716
Ol.lC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716
OMC06716

DATE
10/15/96
11/19/96
12/17/96

1/13/97
2/18/97
3/18/97
4/15/97
5/20/97
8/17197
7/15/97
9/16/97

10/14/97
12/15/97
2/20/96
5/13/96
8119196

11/19/96
2/18/97
5/19/97
8/18/97

11/17/97
1/17196
2/21/96
3/20/96
4/17/96
5/14/96
8/19/96
7/17/96
8/20/96
9/18/96

10/16/96
11/20/96
12/18/96

1/15/97
2/19/97
3/19/97
4/16/97
5/21/97
8/18/97
7/16/97
8/20/97
9/17/97

10/15/97
11/19/97
12/17/97

CHLOROFORM
220
210
170
280
330
360
340
330
320
260
280
240
210
270
330
340
220
270
340
320
280
390
430
380
330
280
400
320
270
240
210
180
390
630
430
380
350
350
380
260
290
280
280
220
300

DIBROMO­

CHLOROFORM
15
23
30
46
44

< 10
25
26
32
32

< 10
15
83
22
14
28
18
18
17
17
11
55
12

< 10
15
18

< 10
21
14
18
20
37

< 10
< 10
< 10

17
< 10

25
13
10
14
25

< 10
64
87

BROMODI-

CHLOROFORM BROMOFORM
58 < 10
76 < 10
90 < 10
110 < 10
120 < 10
81 < 10
100 < 10
110 < 10
110 < 10
100 < 10
6T < 10
79 < 10
120 < 10
80 < 10
72 < 10
88 < 10
73 < 10
79 < 10
87 < 10
83 < 10
79 < 10
140 < 10
82 < 10
54 < 10
77 < 10
70 < 10
42 < 10
76 < 10
58 < 10
64 < 10
64 < 10
90 < 10
29 < 10
38 < 10
46 < 10
92 < 10
72 < 10
100 < 10
91 < 10
73 < 10
84 < 10
96 < 10
71 < 10
130 < 10
140 < 10

135

TOTAL

TRIHALOMETHANE

FORMATION POTENTIAL
303
319
290
426
504
441
475
478
472
402
387
344
403
382
428
484
321
377
454
430
380
595
534
454
432
376
482
427
352
332
304
317
439
886
498
479
442
485
474
353
398
391
371
424
517
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Explanation of a Trilinear Plot

A trilinear plot (also known as a Piper graph) can be used to determine the influence of one water body on
another. If two icons, A and B, represent two water bodies, then the icon of the mixture will be positioned
between A and B. This assumes that there was no chemical interactions upon mixing that might result in the
precipitation of any salts. If equal amounts of water from two different water bodies are mixed, the icon of
the resulting mixture would be positioned in a straight line between the two source icons in all three
diagrams.

Figure 0-1 shows the average mineralogical characteristics of three different water bodies-Salt Creek from
the San Luis Canal, Delta water at Banks Pumping Plant, and Feather River water at Thermalito Afterbay.
The arrows show which direction the scales should be read. In the central diamond, for example, the anionic
composition at Banks Pumping Plant is 36 percent bicarbonate (very little carbonate exists at pH levels
observed in the Project) and 64 percent sulfate+chloride. Conversely the anionic composition of water at
Thermalito Afterbay is 90 percent bicarbonate and only 10 percent sulfate+chloride. The exact reverse is true
for Salt Creek. .

Trilinear graphs are useful for comparing the characteristics of different water bodies. Streams and
groundwater usually exhibit a unique composition of major minerals such as sulfate, chloride, and
bicarbonate. A histogram of six major minerals and TDS is converted to three points on a trilinear graph
(Figure D-l). The central diamond plot accounts for all cation/anion combinations together. The circle
surrounding each icon is TDS (calculated) on a scale provided in the mid-upper left. The larger the circle
surrounding each icon, the greater the TDS. The two equilateral triangles present anions and cations
separately and show them each as percentages of the total ionic equivalent concentration.

Appendix D141

The individual anionic components are shown in the lower right triangle. This diagram separates out chloride
and sulfate and compares them with bicarbonate. At Banks Pumping Plant, chloride composes 40 percent of
the anionic composition, followed by bicarbonate at 36 percent and sulfate at 24 percent. This compares with
Thermalito Afterbay, where bicarbonate composes almost 90 percent of the anionic composition and Salt
Creek, in which sulfate is the dominant anion with over 80 percent. The cationic composition as shown in the
lower left triangle was not as dramatic, with the exception of Thermalito Afterbay. The Afterbay is
dominated by calcium as opposed to the other two water bodies, which had similar proportions of
sodium+potassium and calcium.
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Figure 0·1
Explanation of a Trilinear Graph

1.-.----..--400.---4000-------..--198-.-..---.-.---.---------.--.-.---..-.-....----.- -·-·----·---638-'
100'-0Banks Pumping Phant------·--:- I

90 .-' 1-------·--·---- -- I
80 .- I • Thermallto Afterbay f..-- -.- I
~~.,_.___~!Io~dwater Inflows. Sa~:9~~}- ..------ =I

f 50 --,-1
40 - I
30 - :

i
20 -.-- I

1~ .~OlaJ Dis''''''.. "od',m C.oom "'.nesl'm C1b,.. Bo"bona" ""ete - II

Solids'- . .._. .__._ ... .. . . .____ ___.. .. .J

Legend

Explanation of the Piper Diagram

• Thermelllo Atlerbey
• Benke Pumping Plant
A Floodwater Inflowe. Salt Craek

0

~~ § 8 0

0 '" ~
! I I I I I

Total Dissolved Solids
(Parts Per Million)

\. )

40 __ eo
Chloride (CI)
ANIONS

\... ..) \.... ./
"V V

Relative Percent of all Cations Relative Percent of all Anions
Relative Percent of Major Anion/Cation Combinations

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

Appendix D 142

I



o
o
D
o
o
B
D
I
I
I
I
I
I
I

­
I
I
I
I

Printed by
Department of Water Resources

Reprographics



I
II

I
I

California Department of Water Resources
Division of Operations and Maintenance

Water Quality Section

Water Quality Assessment of
the State Water Project, 1998-99

Gray Davis
Governor

State of California

July 2000

Mary D. Nichols
Secretary for Resources
The Resources Agency

Thomas M. Hannigan
Director

Department of Water Resources



Photo Cover: Thermalito Afterbay outlet to the Feather River.
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Water Quality Assessment ofthe State Water Project. 1998-99

1 Executive Summary

This report describes water quality in the State Water Project during 1998 and 1999. The Executive
Summary covers important drinking water parameters such as salinity and trihalomethane precursors. The
rest ofthe report assesses all parameters including metals and pesticides.

Annual and Seasonal Trends

North Bay Aqueduct

In the North Bay Aqueduct at Barker Slough Pumping Plant, the median and range of water quality
parameters were similar between 1998 and 1999 (Figure 1-1). TDS ranged from 90 to 300 mgIL and was
highest in late spring and early summer of both years. Similar trends were observed for sulfate, chloride,
hardness, and bromide. Bromide was highest each April but never exceeded 0.1 mgIL.

Figure 1-1
Annual Water Quality Summary in the North and South Bay Aqueducts and

San luis Reservoir
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San Luis Reservoir

Water Quality Assessment ofthe State Water Project. 1998-99

South Bay Aqueduct

California Aqueduct
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Salinity was highly variable in the California Aqueduct during 1998-99. TDS at Banks Pumping Plant
ranged from 85 to 400 mglL during the 2-year period (Figure 1-2). It remained low (85-146 mgIL)
throughout the summer of 1998 due to a. wet season and high runoff in the Central Valley. These effects
were observed throughout the Aqueduct. The following year, TDS at Banks Pumping Plant increased to
388 mgIL in December along with chloride (15 I mgIL) and bromide (0.52 mgIL). That month, the south
Delta'experienced salinity intrusion due, in part, to closure of the Cross Channel Gates. Further down the
Aqueduct, salinity in the San Luis Canal increased because of floodwaters during February 1998. Federal
deliveries removed 48 percent of the total inflow to ,the canal that month and likely reduced the loads
contributed by floodwaters. In April 1998, east-side inflows from the Kern, Kaweah, and Tulare rivers
lowered Aqueduct TDS-and other salt-related parameters like bromide-by more than 50 percent. These
inflows accounted for most Aqueduct flow south of Check 29 for three consecutive months. There were
no river or floodwater inflows in 1999.

In San Luis Reservoir, turbidity remained below 5 NTU and TDS ranged between 226 and 295 mgIL
during the 2-year period (Figure 1-1). In 1998, chloride declined from 76 mgIL in August to 6S mgIL in
October. The decline was a result of reservoir filling with low-salinity water from the south Delta.
Chloride (and salinity in general) has been steadily declining in the reservoir since 1991, when it peaked
at 149 mgIL (TDS =420 mgIL). The higher levels were due to past lake filling during the 1989-92
drought. Bromide sampling was initiated in 1999 and all values were around 0.2 mgIL.

Median TDS at Check 7 on the South Bay Aqueduct was 139 mgIL in 1998 and 208 mgIL in 1999, with a
combined range of85 to 386 mgIL (Figure 1-1). A maximum of386 mglL was measured in December
1999 along with peak chloride and bromide levels (151 mglL and 0.52 mgIL, respectively). Nearly
identical levels were detected at Banks Pumping Plant in that same month. The increases in December
were related to salinity intrusion in the south Delta. Salinity trends at Check 7 on the South Bay Aqueduct
were similar to those at Banks Pumping Plant on the California Aqueduct. Monthly salt concentrations at
these two stations covaried with r-squared values ranging from 0.96 for sulfate to 0.99 for chloride.

TOC at Check 7 ranged between 3 and 6 mglL. Monthly levels were somewhat correlated with those at
Banks Pumping Plant (r-squared =O~76) but were sometimes off by +-1.5 mgIL. Organic carbon levels
may be affected as water is pumped through Beth~ny Reservoir prior to reaching Check 7.

TOC at Barker Slough Pumping Plant was highest during the winter months with a maximum of20 mglL
in January 1998 and 14.4 mglL in February 1999. The same samples contained peak lTHMFP levels of
1,583 and 1,689 ~glL, respectively. Rainfall runoff from the upstream watershed was responsible for
these increases.

TOC in the California Aqueduct ranged from 2.1 to 9.3 mglL over the 2-year period. TOC was unusually
elevated at Check 13 in January ·1998 (7.2 mgIL). Based on inflows to O'Neill Forebay, the high level
originated from the Delta Mendota Canal and San Luis Reservoir. A maximum value of9.3 mgIL was
measured at Check 41 in January 1998. The high level may have resulted from a short-duration slug that
made its way down the Aqueduct and passed Check 41 at the time ofsampling. An on-line organic carbon
monitor has been installed at Clifton Court Forebay to track such short-duration trends.

Executive ~ummary
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Project Lakes in Southern California

Figure 1-2

TOC in Castaic Lake ranged between 2.5 and 3.7 mgIL in all but one sample. The February 1999 sample
contained 7.7 mglL but did not correspond with any major inflow event-Project inflow was zero for the
month and natural inflow was below normal. Routine bromide monitoring was initiated at all lakes in
1999 and values ranged from 0.09 to 0.15 mgIL, except at Lake Perris where bromide averaged 0.21
mglL.

Executive Summary3

Water quality samples are collected quarterly at Project Lakes in Southern California (Figure 1-3). In
Pyramid Lake, mean TDS, sulfate, and hardness levels were slightly higher in 1998 than in 1999 due, in
part, to above-normal inflow from Piru Creek. The creek has a high TDS (average = 554 mglL) with high
sulfate and hardness relative to chloride. These mineralogical traits were reflected in Pyramid Lake from
May 1998 to February 1999 and in Castaic Lake for most of the 2-year period. TDS was lowest in
Silverwood Lake due, in part, to low-salinity inflow from the surrounding watershed.

Annual Water Quality Summary in the California AQueduct
450
400

fi, i
I Min-Max350

..J 300

~
~ 20-80%-Cl 250

~ ~ ~E 200 0 Median150
100
50

180
160 Chloride 0,5

~
140

~
OA Bromide

..J 120 . ..J

~ ~
a 100

~ ~
a 0,3

~
E 80

~ ~ ~ ~ ~ ~
E 0,2

~ ~ ~ ~ ~60
40 0,1
20
0 0,0

80 10
70

~ i ,sia~
9 TOC

I60

~
8

..J 50 i i ..J 7

~
a 40

~
a 6

E 30 E 5

~ ~ ~20
4

~ ~3 010 2
n 1

M 140

, Hfness~
800

B 120 , ~ ~ ~
700

~
~ ~HMFP ~(J 100 ..J 600

~~ a 500

~
III 80 0

~ J.!!. 60 ~ 400
...J 's 300a 40 200
E 20

C 100.., ; >- c .., ; >- c '" I
c '" I

...
~

...
~

; ;.!!!
~ i

.!!! e. ... .!!! ...
0- 01 0- i i ·01 i ~

0-
~ ~g>

~
C> i C> g>J:. ,['a. (.) (.) (.) (.) c:

15. (.) (.) 'a. (.) (.)
E 0 E E E>- >-

~ ~~ c: ~

~
~ ~

0- III 0- 0- t'3 0- III

~
(.)

~ !.! !.! 1999
(.)

c: 1998 ~ c: 1999 ~ c: 1998 ~ c:
~~ ~ ~ ~ ~ ~ ~

U
I
,E'
'IIIi

'I,

--,
'I'
,E,

Ii
IE

I
:1', ,

" .

I
I
I;
I,

I
I



Water Quality Assessment ofthe State Water Project. 1998-99

Figure 1-3
Annual Water Quality Summary at Project Lakes in Southern California (n=1-4)
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Non-Project Inflows

Floodwater Inflow to the San Luis Canal

Floodwater inflow to the San Luis Canal totaled 20,578 af in 1998-the fifth highest volume behind
1973, 1978, 1983, and 1985. Eighty-six percent of the inflow was in February and 31 percent of that was
from Cantua Creek, followed by Little Panoche Creek (25 percent) and Arroyo Pasajero (12 pergent). In
the same month, fedeml contractors diverted about half ofall inflows (Project and floodwater) to the
canal for pre-irrigation purposes. Although these diversions tended to minimize water quality impacts to
the Aqueduct, floodwaters raised conductivity by 50 to 400 J.l.S/cm (30-230 mgIL calculated TOS) for
more than a month. There were no floodwaters in 1999.

Inflowfrom the Kern River Intertie and Cross Valley Canal

In the first half of 1998, 198,446 af from the Kern, Tulare, and Kaweah rivers was admitted' to the
California Aqueduct just prior to Check 29. Releases from southern Sierra Nevada reservoirs were

Executive Summary 4
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Natura/Inflow to Project Lakes in Southern California

diverted into the Kern River lntertie and Cross Valley Canal (and eventually the Aqueduct) to alleviate
flooding in the San Joaquin Valley. The flood event lasted 96 days from April 3 to July 8, 1998. With few
exceptions, both inflows exhibited low TDS ranging from 102 to 124 mg/L. Suspended solids were
moderate, ranging from 28 to 88 mgIL. The inflows composed almost all water pumped south during the
event and Aqueduct water quality reflected that. There were no inflows in 1999.

Castaic Lake. Natural inflow to Castaic Lake totaled 126,224 af in 1998 and 10,220 af in 1999,
amounting to 41 and 3 percent, respectively, of all Project/non-Project inflows. Six watersheds drain to
the 323,702 af lake, ranging in size from 2.7 to 41.7 square miles. Assessing the effects of natural inflow
is problematic due to pump-back from Elderberry Forebay. Water in the forebay can be pumped back into
Pyramid Lake for energy management purposes, and about halfofall natural inflow drains to this
forebay. Similar to Pyramid Lake, sulfate and hardness increased relative to chloride in early 1998 but the
increase continued through 1999. The mineral shift was likely due to Pyramid Lake releases.

Executive Summary5

Pyramid Lake. Natural inflow to Pyramid Lake totaled 133,135 af in 1998 and 16,493 af in 1999,
amounting to 52 and 5 percent, respectively, of all Project/non-Project inflows. Piru Creek drains a
372 square-mile watershed and is the largest natural source to the lake. The creek has elevated salt levels
and a sulfate concentration that is eight times greater than Project water and a chloride concentration that
is nine times less. Nineteen ninety-eight was a high inflow year and lake mineralogy shifted to reflect
these concentration differences. The bulk of the 1998 inflow occurred in February. Soon after, sulfate and
hardness in the lake increased relative to chloride and stayed elevated through February 1999. These
mineral shifts indicate that Piru Creek can have a major influence on the lake's water quality. In 1995,
Piru Creek accounted for 35 percent ofalJ inflows and 58 percent of the TDS load, making it the single
largest source of salt to the lake in wet years.

Silverwood Lake. Natural inflow to Silverwood Lake totaled 41,730 afin 1998 and 2,291 afin 1999,
amounting to I 1 and 0~5 percent, respectively, of all Project/non-Project inflows. Miller and Cleghorn
creeks are the two largest streams that, combined, drain about 60 square miles of watershed surrounding
the lake. The salinity of these streams is usually lower than Project water. High inflows during the first
few months of 1998 coincided with a 97 to 136 mgIL decrease in TDS in the lake and at Devil Canyon
Afterbay. TDS remained low into spring and summer because of East Branch contributions from low­
salinity Delta and Kern River waters.
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Monitoring Strategy

Water Quality Standards and Objectives

Objectives

Introduction7

Water quality samples are routinely collected at 29 stations throughout the State Water Project
(Table A-I, Appendix A). Stations are distributed over a distance of more than 500 miles, from the upper
Feather River watershed in Plumas County to Lake Perris in Riverside County (Figure A-I and Plates I to
5). Monitoring is conducted in the Feather River watershed, North Bay Aqueduct, South Bay Aqueduct,
Coastal Branch, California Aqueduct-including its four terminus lakes-and the Central Valley
Project's Delta-Mendota Canal.

I. assess the influence of hydrological conditions and water operations on Project water
quality;

2. document long-term changes in Project water quality;
3. provide Project contractors with water qual ity data to assess water treatment plant

operational needs;
4. identify, monitor, and respond to water quality emergencies and determine impacts to the

Project;
5. assess the relative quality of Project water by comparing concentration data to Article 19

objectives or Department of Health Services Drinking Water Standards; and
6. assess water quality issues of particular concern through special investigations.

Within the Division of Operations and Maintenance, five field divisions and the Water Quality Section
are responsible for monitoring and assessing water quality in the State Water Project. The objectives are
to:

II. Introduction

Grab samples are collected by staff from the Oroville, Delta, San Luis, San Joaquin, and Southern field
divisions on a monthly, quarterly, or as needed basis. Subsurface samples are collected from a depth of
between I to 9 feet at both channel and lake stations. Samples are transported to the Department's Bryte
Chemical Laboratory within 24 hours of collection. Laboratory analyses have included inorganic and
organic parameters such as major minerals, metals, and pesticides (Table A-I). Details offield and lab
methods are presented in Appendix A, Methods.

Automated water quality monitoring stations measure conventional parameters such as conductivity,
temperature, or turbidity at 20 locations throughout the Project (Table A-2, Figure A-I and Plates I to 5).
Data are logged on an hourly basis and daily averages are uploaded to O&M's Water Quality Homepage
at http://wwwomwq.water.ca.gov. Data are used to define hourly or daily water quality trends.

Primary Drinking Water Standards or Maximum Contaminant Levels are the maximum permissible levels
in a public drinking water supply. These standards must be met in finished drinking water (potable water)
to protect human health. Since raw water in the Project is not required to meet MCL standards,
comparisons are made with Project data to provide a relative indication ofraw water quality.

Secondary Drinking Water Standards are consumer acceptance standards designed to protect taste, odor,
color, and other aesthetic aspects of drinking water that are not considered health risks. Similar to Primary
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These objectives are listed along with MCLs in Appendix B.

MCLs, they are used for comparison purposes only. Primary and Secondary MCLs are presented in
Appendix B, Water Quality Standards and Objectives.

"It shall be the objective of the State and the State shall take all reasonable measures to make available, at
all delivery structures for the delivery of Project water to the District, Project water ofsuch quality thatthe
following constituents do not exceed the concentrations stated."

I
,I,
I.
'I
I
I'
"I
'I
I
II
I'
I,
'1
I
I
I
I
I.,8

Article 19 objectives are included as standard provisions in the Department's water supply contracts.
They require the collection and analysis of water quality samples in the Project and the compilation of
records. Article 19(a) states: .

Introduction
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Conventional Parameters and Major Minerals

III. Annual and Seasonal Trends

Water quality parameters are presented in the following order: conventional parameters (e.g., pH,
hardness) and major minerals, minor elements, trihalomethane precursors and fonnation potential, and
organic chemicals.

Annual and Seasonal Trends9

Feather River Watershed
All data from Project stations in the Feather River watershed were below the Article 19 objectives or
MCLs for finished drinking (Tables 3-1). The cations calcium, magnesium, and sodium were less than
10 mglL at all stations. Bicarbonate dominated the anionic composition while chloride, nitrate, and sulfate
were near or below their respective reporting limits.

This chapter describes general water quality trends in the State Water Project during 1998-99. Annual
summaries for each station were presented in box and whisker plots or tables. Box and whisker plots
show the median, 20-80th percentile range, non-extreme minimums/maximums, and values that were
1.5 times outside of the 20-80th percentile range. The latter values usually highlighted specific events that
were detailed in Chapter IV.

North and South Bay Aqueducts and San Luis Reservoir
On the North Bay Aqueduct, all data were below the MCLs for finished drinking water or Article 19
objectives. At Barker Slough Pumping Plant, the median and range of most water quality constituents
were similar between years (Figures 3-1 and 3-2). TDS ranged from 90 to 300 mg/L and was highest from
late spring to early summer of both years (Figure 3-3). Similar trends were observed for sulfate, chloride,
and hardness (Figure 3-4). Turbidity at Barker Slough Pumping Plant ranged between 27 and 256 NTU in
1998 and between 18 and 222 NTU in 1999. During both years, levels were highest during the winter
months when rainfall runoff transports sediment from the upstream watershed.

On the South Bay Aqueduct, stations include Check 7, Santa Clara Tenninal Tank, and Lake Del Valle
(usually reservoir releases). With the exception of three samples from Lake Del Valle and one from
Check 7, all data were below the Article 19 objectives or MCLs for finished drinking water
(Figures 3-1 and 3-2). Hardness was above the Article 19 Objective of 180 mg/L in five of eight samples
collected from Lake Del Valle during the 2-year period (Figure 3-4). Turbidity in the reservoir reached
65 NTU in March 1998 and coincided with natural inflows from Arroyo Del Valle totaling 65,000 af. One
sample collected at Check 7 on the South Bay Aqueduct contained 151 mg/L of chloride, above the
Article 19 Objective of 110 mglL (Figure 3-4). The same sample contained sodium over the Article 19
Objective. The high chloride and sodium levels were detected in December 1999 when salinity intrusion
affected all south Delta exports.

Salinity trends on the South Bay Aqueduct at Check 7 were similar to those at Banks Pumping Plant on
the California Aqueduct. Median TDS at Check 7 was 185 mglL (range 85 to 386 mg/L) compared to
179 mglL at Banks Pumping Plant (range 85 to 388 mglL) (Figure 3-3). Similarities were also observed
for chloride, sulfate, and hardness. Regression correlations for these parameters between stations ranged
from 0.96 for sulfate to 0.99 for chloride during 1998-99.

Conventional parameters include conductivity, hardness, lab pH, suspended solids, suspended volatile
solids, field temperature, total dissolved solids, and turbidity. Major minerals include the cations calcium,

. magnesium, and sodium, and the anions bicarbonate (alkalinity), chloride, nitrate, and sulfate.
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Figure 3-1

Conventional Parameters in the North and South Bay Aqueducts and San Luis Reservoir,

I 1998-99
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Conventional Parameters in the North and South Bay Aqueducts and San Luis Reservoir,

1998-99

Annual and Seasonal Trends





All data from San Luis Reservoir were below the Article 19 objectives or MCLs for finished drinking
water (Figures 3-1 and 3-2). Turbidity in the reservoir remained largely below 5 NTU and TOS ranged
between 226 and 295 mg/L (Figure 3-3). Chloride declined from 76 mg/L in August J998 to 65 mg/L in
October (Figure 3-4). Reservoir filling was initiated in September and dilution from low-salinity Delta
water coincided with the decline. Chloride (and salinity in general) has been steadily declining in San
Luis Reservoir since J99 J when the concentration peaked at J49 mg/L (TDS =420 mg/L). The higher
levels earlier in the decade were due to lake filIing during the 1989-92 drought. Reservoir filling is
greatest during fall and winter when salinity intrusion in the Delta is most probable.

Waler Quality Assessmenl oflhe Slale Waler Project, 1998-99

Figure 3-2 (Con't)
Major Minerals in the North and South Bay Aqueducts and San Luis Reservoir, 1998-99
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Figure 3-3
Monthly TOS and Turbidity in the North and South Bay Aqueducts and

San Luis Reservoir
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Figure 3-4
Monthly Sulfate, Chloride, and Hardness in the North and South Bay Aqueducts and

San Luis Reservoir

I
I
I,
'I
I
I
,I
-I

I
I
I'
'I,
'I
I
I
I
I
I
I

J I' M A M J J A S 0 ,N D

J F II A II J J A 8 0 N D

200
I- 180o::!

I-
160Cl

I-
140~

- I- 1~U1

I- 100-2,
I 80 ~
I .- 60,,

40
J I' M A M J J A S 0 N

200
160
160o::!Cl.. 140 e
120 iiiI- -
100 ~

ft
l-

80 !I,

-iii I ' 11 I I l- 60 :x:
I 40

J I' M A M J J A S 0 N D

16

JPMAMJJASOND

J FIIAIIJ JA80ND

120 n n n
~E 100 -SSA, Del Valle Reservoir Outlet

80 I- I- I-----~-------_I
J

~ 60 - I- 1-------------_1
.... 40 - - I- ' , 'I--------------lli

Ii! ~ H J ~ • :, .; 1-.----------IlI

120....- 151 200

o::! 100 I-SBA, Check 7 180

~ 80 ~~
J e
u 80 1~·

i :~ 1-----1'1' i '-I I, "n rlill I :1
.......1 .a,.-.....--.--+J-: I~lltf'rif' [ ~! : lin IJ0;II1ImI nlil 1m 1111o~ ~ ~ 40

120

~ 100 SSA, Santa Clara Terminal Tank
E 80
(J 60 -1--..111-- -----11-------------_1
: 40 1-, I-__m

l
1---1n

g 2~ ~; I---ml 1--1 Iin
JPMAMJJASOND

120 -r-------:-------------j 1m Sulfate (504) 200
NBA, Barker Slough Pumping Plant _ Chloride (CI) .'------' 180

~ 100 .j-:..:.=..:!....::.::.:..:::.::.:~:.::..::~..:....:::.::..:!:...::.:.2...:..-=.:..:..:------1 [J Hardness as CaC03 160o::!

~ 80 -1-----1 140~

~ 60 -1-----".-1 120i
.... 40 -1-__-1 100 c
g 80~

20 -1---,,1 60 ~

o -l'U1JlLJ1IJL 40

J I' M A M J J A SON D

120 -r--------------:----------------.. 200
pi 100 San Luis Reservoir -r 180

a 160o::!
e 80 -h.::--_=-I---=-I-------------------l 140 ~
t5 60 120 til

: 40 J J .1_-l""III............a--r.-r• ..r.-.J ,__, .....0 1 ........._. r 100 ~

51 2~ , ~ : I ! I~ > I~ I~ I~ R ;Ii I !~ I ! I ~n \ iij :g ~

i~~iI1~II~11 ~~~ii~~ti~~~

Annual and Seasonal Trends



Water Quality Assessment ofthe State Water Project. 1998-99

California Aqueduct and Coastal Branch
Most water quality parameters in the California Aqueduct and Coastal Branch were below MCLs for
finished drinking water or Article 19 objectives (Figures 3-5 and 3-6). The exceptions were TDS,
chloride, sulfate, and hardness. In February 1998, TDS at Check 2 I was 593 mglL, above the
Recommended Secondary MCL for finished drinking of 500 mglL (Figure 3-7). In the same sample,
sulfate was above the Secondary MCL of 250 mglL and hardness was above the Article 19 Objective of
180 mglL (Figure 3-8). These high levels were caused by floodwater inflow to the San Luis Canal (see
Non-Project Inflows). Chloride was detected above the Article 19 Objective of 110 mgIL in December
1999 at Clifton Court Forebay (120- I26 mglL) and Banks Pumping Plant (] 5] mglL). Sodium was above
the Article] 9 Objective in the same samples. The high chloride and sodium levels were the result of
salinity intrusion in the south Delta that affected all exports.

TDS, chloride, sulfate, and hardness declined at Banks Pumping Plant starting in May] 998 and remained
relatively low for the next six months (Figures 3-7 and 3-8). A wet season in the Central Valley and
correspondingly high runoff from the San Joaquin River reduced salt levels throughout the south Delta.
Farther down the Aqueduct, good quality Kings River water was admitted to the San Luis Canal (Checks
]3 to 2 I), but water quality effects were overshadowed by floodwater inflows from the Diablo Range.
Diablo range floodwaters increased Aqueduct salinity for the entire month of February 1998. Inflow from
the Kern River Intertie and Cross Valley Canal (just upstream of Check 29) lowered salinity in the
Aqueduct from April to early June] 999. These inflows originated from the Kern, Kaweah, and Tulare
rivers and their combined TDS averaged around I 15 mglL. Almost all flow south of Check 29 was
composed of this river water and Aqueduct water quality reflected that. The effects of all these inflows on
the Aqueduct are detailed in Chapter IV, Non-Project Inflows. There were no river or floodwater inflows
in ]999.
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Figure 3-5 (Con't)
Conventional Parameters in the California Aqueduct and Coastal Branch, 1998-99
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Figure 3-6
Major Minerals in the California Aqueduct and Coastal Branch, 1998-99
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Figure 3-6 (Con't)
Major Minerals in the California Aqueduct and Coastal Branch, 1998-99
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Figure 3-8
Monthly SUlfate, Chloride, and Hardness in the California Aqueduct
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Project Lakes in Sout"ern California
Mineral monitoring is conducted quarterly at Lake Perris and Pyramid, Castaic, and Silverwood lakes.
Except for hardness, all data were below the MCLs for finished drinking water or Article 19 objectives
(Figures 3-9 to 3-10). Hardness was above the Article 19 Objective of 180 mglL in Pyramid Lake during
May 1998 (Figure 3-11). The high level was due to above-normal inflow from Piru Creek in early 1998
(see Non-Project Inflows). Creek inflow was greatest in February and raised lake turbidity to 21 NTU
(Figure 3-12). The creek's influence also resulted in an increase in sulfate and hardness with respect to
chloride from May 1998 to February 1999. These trends were also observed in Castaic Lake. TDS was
lowest in Silverwood Lake due, in part, to low-salinityrunofffrom the surrounding watershed.
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Figure 3-9
Conventional Parameters at Project Lakes in Southern California, 1998-99 (n=1-4)
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Figure 3-9 (Con't)
Conventional Parameters at Project Lakes in Southern California, 1998-99 (n=1-4)
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Figure 3-10
Major Minerals at Project Lakes in Southern California, 1998-99 (n=1-4)
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Figure 3-10 (Con't)
Major Minerals at Project Lakes in Southern California, 1998-99 (n=1-4)

80

70 Sodium I~ 60
50

E 40 I I I30

20

110

90 I I Sulfate

I I
~ 70
E 50

30 :0: I
10

.:l .:l .:l .~ .:l .:l GI .~...
!I !I !I et !I !I !I et
t .l:l I ] .l:l II .:l S .:l

t ~
!I ! !I

1998 &
QI

1999 ~

Annual and Seasonal Trends

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

28

I INitrate I
:r: Max

(as N03)
Min

II
o Mean

IA Joo.

2.4

~ 1.8

E 1.2

0.6

0.0



I
I
I
I
I
I.
I
I
I
I
I
I
I
I
I
I

~

Water Quality Assessment ofthe State Water Project, 1998-99

Figure 3-11
Quarterly Sulfate, Chloride, and Hardness at Project Lakes in Southern California
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Figure 3-12
Quarterly TDS and Turbidity at Project Lakes in Southern California
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Minor Elements

Water Quality Assessment ofthe State Water Project. 1998-99

Minor elements include metals such as copper, zinc, and iron, and non-metals such as arsenic and
selenium.

In San LUIs Reservoir, aluminum, barium, cadmium, iron, lead, mercury, selenium, and silver were below
their respective reporting limits during 1998-99 (Tables 3-3 and 3-4). None of the positive detections
were above the MCLs for finished drinking water or Article 19 objectives.

Annual and Seasonal Trends31

North and South Bay Aqueducts and San Luis Reservoir
In the North Bay Aqueduct, cadmium, lead, mercury, and silver were below their respective reporting
limits during 1998-99 (Tables 3-3 and 3-4). All positive detections were below the MCLs for finished
drinking water or Article 19 objectives.

California Aqueduct and Coastal Branch
With the exception of boron, minor elements in the California Aqueduct and Coastal Branch were below
the MCLs for finished drinking water or Article 19 objectives (Tables 3-5 and 3-6). One sample from
Banks Pumping Plant contained 1.23 mgIL of boron during 1998 and was above the Article 19 Objective
of 0.6 mgIL. The sample was collected in April, when high flows from the San Joaquin River dominated
the south Delta. Mercury was also detected at the same station in 1999 and was probably due to field or
laboratory contamination. A lead value of 0.002 mglL was detected at Check 13, well below the Article
19 Objective of 0.1 mgIL. A manganese concentration ofO.750 mgIL was reported for Devil Canyon
Afterbay and was above the iron+manganese Article 19 Objective of 0.3 mg/L. Other stations exhibited
maximum manganese concentrations of between <0.005 and 0.032 mg/L during the same year, indicating
possible sample contamination.

In the South Bay Aqueduct, aluminum, lead, mercury, selenium, and silver were below their respective
reporting limits at all stations monitored during 1998-99 (Tables 3-3 and 3-4). Most of the other elements
were infrequently detected and all were below the MCLs for finished drinking water. Boron was detected
at 1.00 mgIL, above the Article 19 Objective of 0.6 mgIL. The sample was collected in May 1998 when
San Joaquin River flow remained elevated from a wet season. Copper was routinely detected at low levels
but never exceeded 0.02 mgIL. As in the past, samples from Lake Del Valle contained the highest levels
of zinc in the Project. Zinc at the outlet ranged from 0.025 to 0.118 mgIL during the 2-year period. A
maximum of 0.437 mgIL was reported in 1996. Barium levels in Lake Del Valle were also higher than at
other Project stations.

Feather River Watershed
Minor elements at Project stations in the Feather River Watershed were below detection except for iron,
manganese, copper, and zinc (Table 3-2). Of those detected, none were over the Primary or Secondary
MCLs. Two samples from Lake Davis were above the Article 19 Objective for iron+manganese of
0.3 mgIL. The first was collected in August 1998 and contained 0.022 mgIL iron and 0.278 mglL
manganese. The other sample was collected in July 1999 and contained 0.039 mgIL iron and 0.273 mgIL
manganese. Both metals are naturally present in Lake Davis.
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Water Quality Assessment ofthe State Water Project, 1998-99 I
Table 3-2 IMinor Elements In the Feather River Watershed, 1998-99

IAluminum ,Thermallto Forabay TF001000 4
Thermallto Afterbay TA001000 6

Cadmium Thermallto Forebay TF001000 4

IThermallto Afterbey TA001000 6
Chromium Anlelope Lake AN001000 c 0.005 1

Frenchman Lake FR001000 c 0.005 1
Lake Davia LDOO1000 c 0.005 1
Thermallto Forebay TF001000 c 0.005 c 0.005 3 c 0.005 c 0.005 4 IThermallto Afterbay TA001000 c 0.005 c O.OOS 11 c 0.005 c 0.005 12

Copper Antelope Lake AN001000 c 0.001 1
Frenchman Lake FR001000 c 0.001 1
Lake Davia LD001000 c 0.001 1 IThermalltc Forebay TF001000 c 0.001 c 0.001 c 0.001 3 c 0.001 c 0.001 4
Thermallto Afterbay TA001000 c 0.001 c 0.001 0.001 11 c 0.001 c 0.001 0.001 12

Iron Antelope Lake ANOO1000 0.033 1
Frenchman Lake FR001000 0.016 1

ILake Davis LDOO1000 0.027 0.009 0.058 6 0.027 0.007 0.057 10
Thermallto Forebay TF001000 c 0.005 c 0.005 0.007 3 c 0.005 c 0.005 4
Thermallto Afterbay TA001000 0.005 c 0.005 0.011 11 c 0.005 c 0.005 0.005 12

Lead Antelope Lake AN001000 c 0.001 1

IFrenchman Lake FR001000 c 0.001 1
Lake Davis LD001000 c 0.001 1
Thermallto Forebay TF001000 c 0.001 c 0.001 3 c 0.001 c 0.001 4
Therma/llo Afterbay TA001000 c 0.001 c 0.001 11 c 0.001 c 0.001 12

Manganese Antelope Lake AN001000 c 0.005 1 IFrenchman Lake FR001000 c 0.005 1
Lake Davis LD001000 0.009 c O.OOS 0.278 6 c 0.005 c 0.005 0.273 10
Thermallto Forebay TF001000 c 0.005 < O.OOS 3 c 0.005 c 0.005 4
Thermallto Afterbay TA001000 c 0.005 < O.OOS 0.006 11 < 0.005 0.016 12 IMercury Thermallto Forebay TF001000 c 0.0002 c 0.0002 3 c 0.0002 c 0.0002 4
Therma/llo Afterbay TA001000 c 0.0002 < 0.0002 2 c 0.0002 c 0.0002 8

Sliver Thermallto Forebay TF001000 c 0.001 < 0.001 3 < 0.001 c 0.001 4
Thermalllo Afterbay TA001000 c 0.001 c 0.001 8 c 0.001 c 0.001 12

IZinc Antelope Lake AN001000 < 0.005 1
Frenchman Lake FR001000 c 0.005 1
Lake Davia LD001000 c 0.005 1
Thermalllo Forebay TF001000 c 0.005 c 0.005 3 c 0.005 c 0.005 4
ThermaJllo Allerbay TA001000 < 0.005 c 0.005 11 < 0.005 < 0.005 0.010 12 IArsenic Antelope Lake AN001000 1 < 0.001 1

,Frenchman Lake FR001000 1 c 0.001 1
Lake Davis LD001000 1 < 0.001 1
Thermalllo Forebay TF001000 < 0.001 < 0.001 3 ,C 0.001 c 0.001 4 IThermalllo Afterbay TA001000 < 0.001 c 0.001 11 c 0.001 c 0.001 12

.Barium Thermalllo Forebay TA001000 < 0.05 c 0.05 3 c 0.05 < 0.05 4
Thermalllo Afterbay TF001000 < 0.05 c 0.05 8 c 0.05 c·0.05 6

Boron Antelope Lake AN001000 c 0.1 1 IFrenchman Lake FR001000 c 0.1 1
Lake Davia LD001000 c 0.1 1
Thermalllo Forebay TF001000 c 0.1 c 0.1 4 c 0.01 c 0.1 4
Thermalllo A/lerbay TAOOlooo c 0.1 < 0.1 12 c 0.1 c 0.1 9

IFluoride Antelope Lake AN001000 c 0.1 1
Frenchman Lake FR001000 c 0.1 1
Lake Davis LD001000 c 0.1 1
Thermallto Forebay TF001000 < 0.1 c 0.1 4 c 0.01 c 0.1 4

IThermalllo Arterbay TA001000 c 0.1 c 0.1 12 < 0.1 c 0.1 9
Selenium Antelope Lake AN001000 c 0.001 1

Frenchman Lake FROO1000 < 0.001 1
Lake Davia LD001000 c 0.001 1
Thermalllo Forebay TFOO1000 c 0.001 c 0.001 4 c 0.001 c 0.001 4 IThermalllo Afterbay TA001000 < 0.001 c 0.001 11 c 0.001 c 0.001 12

I
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I
Water Quality Assessment ofthe State Water Project. 1998-99

I Table 3-3

I
Metallic Elements in the North and South Bay Aqueducts and San Luis Reservoir,

1998-99 m IL
1998 1999

lof lof
Parameter Station Name 1.0# Median Low Hi h Sam les Median Low HI h Sam

I Aluminum NBA. Barker 51. Pumping Plant KGOOOOOO < 0.010 < 0.010 0.018 13 < 0.010 < 0.010 0.033 12
NBA, Cordelia Forebay KG002123 < 0.010 < 0.010 0.028 4 < 0.010 < 0.010 4
5BA, Check 7 KBOO1638 < 0.010 < 0.010 9 < 0.010 < 0.010 12
5BA, Del Valle Outlet DVOOOOOO < 0.010 < 0.010 4 < 0.010 < 0.010 2

I 5BA, Santa Clara Terminal Tank KB004207 < 0.010 < 0.010 5 < 0.010 < 0.010 4
San Luis Res8lVOir SLOO5000 < 0.010 < 0.010 11 < 0.010 < 0.010 12

Cadmium NBA, Barker 51. Pumping Plant KGOOOOOO < 0.001 < 0.001 12 < 0.001 < 0.001 12
NBA, Cordelia Forebay KG002123 < 0.001 . < 0.001 4 < 0.001 < 0.001 4

I
5BA. Check 7 KBOO1638 < 0.001 < 0.001 9 < 0.001 < 0.001 12
5BA. Del Valle Outlet DVOOOOOO < 0.001 < 0.001 4 < 0.001 < 0.001 2
5BA, Santa Clara Terminal Tank KB004207 < 0.001 < 0.001 5 < 0.001 < 0.001 4
San Luis Reservoir SLOO5000 < 0.001 < 0.001 11 < 0.001 < 0.001 12

I
Chromium NBA. Barker 51. Pumping Plant KGOOOOOO 0.005 < 0.005 0.008 12 0.007 < 0.005 0.011 12

NBA, Cordelia Forebay KG002123 < 0.005 < 0.005 0.007 4 0.005 < 0.005 0.011 4
5BA, Check 7 KBOO1638 < 0.005 < 0.005 9 < 0.005 < 0.005 0.006 12
5BA. Del Valle Outlet DVOOOOOO 0.005 < 0.005 0.010 4 0.011 0.013 2

I
5BA, Santa Clara Terminal Tank KB004207 < 0.005 < 0.005 0.006 5 0.005 < 0.005 0.009 4
San Luis Reservoir SLOO5000 < 0.005 < 0.005 11 < 0.005 < 0.005 0.007 12

Copper NBA, Barker 51. Pumping Plant KGOOOOOO 0.003 0.002 0.005 12 0.002 0.002 0.005 12
NBA, Cordelia Forebay KG002123 0.003 0.002 0.003 4 0.002 0.002 0.004 4
SBA. Check 7 KB001838 0.002 0.001 0.020 9 0.002 0.002 0.009 9

I SBA, Del Valle Outlet DVOOOOOO 0.002 0.001 0.002 4 0.001 0.002 2
SBA, Santa Clara Terminal Tank KB004207 0.003 0.002 0.007 5 0.002 0.002 0.003 4
San Luis Reservoir SLOO5000 0.002 < 0.001 0.006 11 0.004 0.001 0.014 12

Iron NBA, Barker 51. Pumping Plant KGOOOOOO 0.006 < 0.005 0.126 13 < 0.005 < 0.005 0.061 12

I NBA, Cordelia Forebay KG002123 < 0.005 < 0.005 0.052 4 < 0.005 < 0.005 0.045 4
5BA, Check 7 KB001638 0.007 < 0.005 0.039 9 < 0.005 < 0.005 0.037 12
SBA, Del Valle Outlet DVOOOOOO < 0.005 < 0.005 4 < 0.005 < 0.005 2
5BA. Santa Clara Terminal Tank KB004207 0.007 < 0.005 0.039 5 < 0.005 < 0.005 4

I
San Luis Reservoir SLOO5OOO < 0.005 < 0.005 11 < 0.005 < 0.005 12

Lead NBA, Barker 51. Pumping Plant KGOOOOOO < 0.001 < 0.001 12 < 0.001 < 0.001 12
NBA, Cordelia Forebay KG002123 < 0.001 < 0.001 4 < 0.001 < 0.001 4
5BA, Check 7 KB001638 < 0.001 < 0.001 9 < 0.001 < 0.001 12

I
SBA, Del Valle Outlet DVOOOOOO < 0.001 < 0.001 4 < 0.001 < 0.001 2
5BA, Santa Clara Terminal Tank KB004207 < 0.001 < 0.001 5 < 0.001 < 0.001 4
San Luis Reservoir SLOO5OOO < 0.001 < 0.001 11 < 0.001 < 0.001 12

Manganese NBA. Barker 51. Pumping Plant KGOOOOOO 0.015 0.008 0.081 13 0.010 0.006 0.044 12
NBA. Cordelia Forebay KG002123 < 0.005 < 0.005 0.005 4 0.005 < 0.005 0.01 4

I 5BA, Check 7 KB001636 < 0.005 < 0.005 0.011 9 .: 0.005 < 0.005 0.012 12
5BA, Del Valle Outlet DVOOOOOO < 0.005 < 0.005 4 < 0.005 < 0.005 2
5SA. Santa Clara Terminal Tank KB004207 0.008 < 0.005 0.032 5 < 0.005 < 0.005 4
San Luis Reservoir SLOO5000 < 0.005 < 0.005 0.005 10 < 0.005 < 0.005 0.017 12

I Mercury NBA, Barker SI. Pumping Plant KGOOOOOO < 0.0002 < 0.0002 12 < 0.0002 < 0.0002 12
NBA, Cordelia Forebay KG002123 < 0.0002 < 0.0002 4 < 0.0002 < 0.0002 4
SBA, Check 7 KB001838 < 0.0002 < 0.0002 9 < 0.0002 < 0.0002 12
SBA. Del Valle Outlet DVOOOOOO .: 0.0002 < 0.0002 4 < 0.0002 < 0.0002 2

I SBA. Santa Clara Terminal Tank KB004207 < 0.0002 < 0.0002 5 < 0.0002 < 0.0002 4
San Luis Reservoir SL005000 < 0.0002 < 0.0002 11 < 0.0002 < 0.0002 12

Sliver NBA. Barker SI. Pumping Plant KGOOOOOO < 0.001 < 0.001 12 < 0.001 < 0.001 12
NBA, Cordelia Forebay KG002123 < 0.001 < 0.001 4 < 0.001 < 0.001 4

I
SBA, Check 7 KB001638 < 0.001 < 0.001 9 < 0.001 < 0.001 12
SBA. Del Valle Outlet DVOOOOOO .: 0.001 < 0.001 4 < 0.001 < 0.001 2
SBA. Santa Clara Terminal Tank KB004207 < 0.001 < 0.001 5 < 0.001 < 0.001 4
San Luis Reservoir SLOO5000 < < 0.001 < 0.001 11 < 0.001 < 0.001 12

Zinc NBA, Barker 51. Pumping Plant KGOOOOOO < 0.005 < 0.005 0.016 13 < 0.005 < 0.005 12

I NBA, Cordelia Forebay KG002123 < 0.005 < 0.005 0.009 4 < 0.005 < 0.005 4
SBA. Check 7 KB001838 < 0.005 < 0.005 0.015 9 < 0.005 < 0.005 0.012 12
SBA, Def Valle Outlet DVOOOOOO 0.025 0.025 0.116 4 0.027 0.034 2
5BA. Santa Clara Terminal Tank KB004207 < 0.005 < 0.005 0.016 5 0.007 < 0.005 0.017 4

I San Luis Reservoir SLOO5000 < 0.005 < 0.005 0.042 11 < 0.005 < 0.005 12
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Water Quality Assessment ofthe Stale Water Projecl, 1998-99

Table 3-4
Nonmetallic Elements in the North and South Bay Aqueducts and San Luis Reservoir,

1998-99 (mg/L)

1998 1999
#01 #01

Parameter Station Name 1.0# Median Low Hlah SamDles Median Low HIQh Samples
Arsenic NBA. Barker St. Pumping Plant KGOOOOOO 0.002 0.001 0.004 12 0.002 0.002 0.003 12

NBA, COldella Forebay KG002123 0.002 0.002 0.003 4 0.002 0.002 0.003 4
.SBA, Check 7 KB001638 0.002 0.001 0.003 9 0.002 0.001 0.002 12
SBA. Oal Valla Outlot DVOOOOOO 0.001 c 0.001 0.002 8 0.002 0.002 2
SBA. Santa Clara Tarmlnal Tank KB004207 0.002 0.002 0.003 6 0.002 0.001 0.002 4
San LuIs Rasarvolr SL005000 0.002 < 0.001 0.002 11 0.002 cO.001 0.003 12

Barium NBA. Barkar SI. Pumping Plsnt KGOOOOOO c 0.050 c 0.050 0.076 12 < 0.050 cO.050 0.063 12
NBA, Cordalla Forabay KG002123 c 0.050 c 0.050 0.067 4 c 0.050 cO.050 0.063 4
SBA, Check 7 KB001638 c 0.050 < 0.050 c 0.050 9 cO.050 < 0.050 12
SBA, Dol Valla Outlet DVOOOOOO 0.054 0.050 0.080 8 0.082 0.085 2
SBA, Santa Clara Terminal Tank KB004207 < 0.050 c 0.050 0.053 6 c 0.050 <0.050 0.057 4
San Luis Reservoir SL005000 c 0.050 < 0.050 11 <0.050 < 0.050 12

Boron NBA. Barkar SI. Pumping Plant KGOOOOOO 0.20 c 0.10 0.40 14 0.2 0.1 0.4 12
NBA, Cordalla Forebay KG002123 0.20 c 0.10 0.39 4 0.1 0.1 0.4 4
SBA, Check 7 KB001638 0.11 0.10 0.47 9 0.1 0.1 0.2 12
SBA, Dol Valla Outlot DVOOOOOO 0.11 < 0.10 0.20 6 <0.1 0.2 2
SBA, Santa Clara Tarmlnal Tank KB004207 0.10 < 0.10 1.00 5 < 0.1 0.1 0.2 4
San Luis Reservoir SL005000 0.16 0.16 0.20 11 0.2 < 0.1 0.2 12

Fluoride NBA, Barkar SI. Pumping Plant KGOOOOOO 0.1 < 0.1 0.2 12 0.1 c 0.1 0.2 12
NBA, Cardella Forabay KG002123 ·0.1 < 0.1 0.2 4 0.1 0.1 0.4 4
SBA, Check 7 KB001638 < 0.1 c 0.1 0.1 9 0.2 <0.1 0.2 12
SBA, Del Valle Outlot DVOOOOOO 0.1 < 0.1 0.1 6 <0.1 0.2 2
SBA. Santa Clara Terminal Tank KB004207 c 0.1 < 0.1 0.1 5 0.1 c 0.1 0.2 4
San Luis Reservoir SL005000 0.1 0.1 4 0.1 0.1 4

Selenium NBA, Barker SI. Pumping Plant KGOOOOOO c 0.001 c 0.001 0.001 12 c 0.001 < 0.001 12
NBA, Cardella Forebay KG002123 < 0.001 c 0.001 4 <0.001 c 0.001 4
SBA, Check 7 KB001638 .< 0.001 < 0.001 9 <0.001 c 0.001 12
SBA, Dol Valle Outlet OVOOOOOO < 0.001 c 0.001 8 <0.001 < 0.001 2
SBA, Santa Clara Terminal Tank KB004207 < 0.001 < 0.001 6 < 0.001 < 0.001 4
San Luis Raservolr SL005000 < 0.001 < 0.001 4 <0.001 c 0.001 4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I Water Quality Assessment ofthe State Water Project. 1998-99

I Table 3-5
Metallic Elements in the California Aqueduct and Coastal Branch,

I 1998-99 (mg/L)
1998 1999

#of #of
Parameter Station Name 1.0# Median Low Hiah SamDles Median Low Hiah Samples

I Aluminum Clifton Court Forebay KAOOOOOO c 0.010 1
Harvey O. Banles Pumping Planl KA000331 c 0.010 c 0.010 12 c 0.010 c 0.010 12
Check 13 KA007089 c 0.010 c 0.010 12 c 0.010 c 0.010 10
Check 21 KA017226 c 0.010 c 0.010 12 c 0.010 c 0.010 0.057 12

I
Coaslal Branch KCOOO934 c 0.010 c 0.010 12 c 0.010 c 0.010 12
Check 29 KA024454 c 0.010 c 0.010 12 c 0.010 c 0.010 12
Check 41 KA030341 c 0.010 c 0.010 12 c 0.010 c 0.010 12
Check 66 KA040341 c 0.010 c 0.010 4 c 0.010 c 0.010 2
Devil Canyon Afterbay KA041288 c 0.010 c 0.010 0.048 12 c 0.010 c 0.010 12

I Cadmium Clifton Court Forebay KAOOOOOO c 0.001 1
Harvey O. Banks Pumping Plant KA000331 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 13 KA007089 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 21 KA017226 c 0.001 c 0.001 12 c 0.001 c 0.001 12

I
Coaalal Branch KCOO0934 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 29 KA024454 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 41 KA030341 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 66 KA040341 c 0.001 c 0.001 4 c 0.001 c 0..001 5

I
Devil Canyon Afterbay KA041288 c 0.005 c 0.001 12 c 0.001 c 0.001 12

Chromium Clifton Court Forebay KAOOOooO c O.OOS c 0.005 1
Harvey O. Banks Pumping Plant KAOO0331 c 0.005 c O.OOS 12 c 0.005 c 0.005 0.006 12
Check 13 KA007089 c 0.005 c O.OOS 12 c O.OOS c 0.005 0.007 12
Check 21 KA017226 c O.OOS c 0.005 12 c O.OOS c 0.005 0.007 12

I Coaatal Branch KCOO0934 c 0.005 c 0.005 12 c O.OOS c 0.005 0.006 12
Check 29 KA024454 c 0.005 c 0.005 12 c 0.005 c 0.005 0.006 12
Check 41 KA030341 c 0.005 c O.OOS 12 c 0.005 c 0.005 0.007 12
Check 66 KA040341 c 0.005 c O.OOS 4 c 0.005 c O.OOS 0.005 5

I
Devil Canyon Afterbay KA041288 c O.OOS c 0.005 12 c O.OOS c O.OOS 0.006 12

Copper Clifton Court Forebay KAOOOOOO c 0.001 1
Harvey O. Banles Pumping Planl KAOO0331 0.003 0.001 0.011 12 0.002 0.002 0.007 12
Check 13 KA007089 0.002 c 0.001 0.006 12 0.002 0.002 0.003 12

I
Check 21 KA017226 0.002 c 0.001 0.003 12 0.002 c 0.001 0.002 12
Coaslal Branch KC000934 0.002 0.002 0.039 12 0.002 0.002 0.003 12
Check 29 KA024454 0.002 0.001 0.003 12 0.002 0.002 12

Check 41 KA030341 0.002 0.001 0.004 12 0.002. 0.002 12
Check 66 KA040341 0.003 0.002 0.004 4 0.002 c 0.001 0.004 5

I Devil Canyon Afterbay KA041288 0.002 c 0.001 O.OOS 12 0.002 0.002 0.003 12

Iron Clifton Court Forebay KAOOOOOO c 0.005 1

Harvey O. Banks Pumping Planl KAOO0331 0.007 c 0.005 0.036 12 0.006 c 0.005 0.034 12
Check 13 KA007089 0.006 c 0.005 0.025 12 c O.OOS c 0.005 0.024 12

I
Check 21 KA017226 c 0.005 c 0.005 0.040 12 c 0.005 c 0.005 0.084 12
Coaslal Branch KCOO0934 c O.OOS c O.OOS 0.030 12 c O.OOS c 0.005 0.019 12

Check 29 KA024454 0.006 c 0.005 0.032 12 c 0.005 c O.OOS 0.016 12
Check 41 KA030341 c 0.005 c 0.005 0.027 12 c O.OOS c 0.005 0.017 12

I
Check 66 KA040341 c 0.005 c 0.005 0.014 4 c 0.005 c 0.005 0.009 5
Devil Canyon Afterbay KA041288 c 0.005 c O.OOS 0.035 12 c 0.005 c 0.005 0.007 12

Lead Clifton Court Forebay KAOOOOOO c 0.001 c 0.001 1

Harvey O. Banks Pumping Planl KAOO0331 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Check 13 KA007089 c 0.001 c 0.001 0.002 12 c 0.001 c 0.001 12

I Check 21 KA017226 c 0.001 c 0.001 12 c 0.001 c 0.001 12
Coastal Branch KCOO0934 c 0.001 c 0.001 12 c 0.001 c 0.001 12

Check 29 KA024454 c 0.001 c 0.001 12 c 0.001 c 0.001 12

Check 41 KA030341 c 0.001 c 0.001 12 c 0.001 c 0.001 12

I
Check 66 KA040341 c 0.001 c 0.001 4 c 0.001 c 0.001 5

Devil Canyon Afterbay KA041288 c 0.001 c 0.001 12 c 0.001 c 0.001 12

I
I
I
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Water Qua/ityAssessment ofthe State Water Project, 1998-99 I
Table 3-5 (Can't) IMetallic Elements in the California Aqueduct and Coastal Branch,
1998-99 mg/L

I1998 1999
#0'

Parameter Station Name 1.0# Median Low Median Low Sam les
Manganese CII/lon Court Forsbay KAOOOOOO "0.005 1

IHarvey O. Banks Pumping Planl KAOO0331 0.011 " 0.005 0.034 12 0.008 " 0.005 0.032 12
Check 13 KA007089 " 0.005 " 0.005 0.015 12 0.005 " 0.005 0.015 12
Check 21 KA017226 " 0.005 " 0.005 0.007 12 " 0.005 " 0.005 0.006 12
Coaslal Branch KCOOO934 " 0.005 " 0.005 0.009 12 " 0.005 " 0.005 0.009 12

ICheck 29 KA024454 " 0.005 " 0.005 " 0.005 12 " 0.005 " 0.005 12
Check 41 KA030341 " 0.005 " 0.005 12 " 0.005 " 0.005 12
Check 68 KA040341 " 0.005 " 0.005 0.005 4 " 0.005 " 0.005 0.026 5
Devil Canyon Arterbay KA041288 " 0.005 " 0.005 0.017 12 " 0.005 " 0.005 0.750 12

IMercury CII/lon Court Forebay KAOOOOOO " 0.0002 1
Harvey O. Banks Pumping Planl KAOO0331 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 0.0002 12
Check 13 KA007089 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 12
Check 21 KA017226 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 12

ICoastal Branch KC000934 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 12
Check 29 KA024454 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 12
Check 41 KA030341 " 0.0002 " 0.0002 12 " 0.0002 .. 0.0002 12
Check 66 KA040341 " 0.0002 " 0.0002 4 " 0.0002 " 0.0002 5

IDevil Canyon Arterbay KA041268 " 0.0002 " 0.0002 12 " 0.0002 " 0.0002 12
Sliver Clifton Court Forebay KAOOOOOD " 0.001 1

Harvey O. Banks Pumping Planl KAOOD331 " 0.001 c 0.001 12 " 0.001 " 0.001 12
Check 13 KA007089 " 0.001 " 0.001 12 " 0.001 " 0.001 12

ICheck 21 KA017226 " 0.001 " 0.001 12 " 0.001 " 0.001 12
Coaslal Branch KCOO0934 " 0.001 " 0.001 12 " 0.001 " 0.001 12
Check 29 KA024454 " 0.001 " 0.001 12 " 0.001 " 0.001 12
Check 41 KA030341 " 0.001 " 0.001 12 " 0.001 " 0.001 12
Check 66 KA040341 " 0.001 " 0.001 4 " 0.001 " 0.001 5 IDevil Canyon Arterbay KA041288 " 0.001 " 0.001 12 " 0.001 " 0.001 12

Zinc Clifton Court Forebay KAOOOOOD " 0.005 1
Harvey O. Banks Pumping Planl KAOO0331 " 0.005 " 0.005 0.016 12 " 0.005 " 0.005 12
Check 13 KA007089 " 0.005 " 0.005 0.006 12 " 0.005 " 0.005 12 ICheck 21 KA017226 " 0.005 " 0.005 0.007 ,12 c 0.005 " 0.005 12
Coaslal Branch KCOO0934 " 0.005 " 0.005 0.026 12 " 0.005 c 0.005 12
Check 29 KA024454 " 0.005 " 0.005 12 " 0.005 " 0.005 12
Check 41 KA030341 " 0.005 " 0.005 0.018 12 " 0.005 " 0.005 0.010 12 ICheck 88 KA040341 " 0.005 " 0.005 4 " 0.005 " 0.005 0.009 5
Devil Canyon Afterbey KA041288 " 0.005 " 0.005 0.012 12 " 0.005 " 0.005 0.007 12

I
I
I
I
I
I·
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I Water Quality Assessment ofthe State Water Project. 1998-99

I Table 3-6

I
Nonmetallic Elements in the California Aqueduct and Coastal Branch, 1998-99 (mg/L)

1998 1999
#of #of

Parameter Station Name 1.0# Median Low Hlah SarnDles Median Low Hlah SarnDles
Arsenic Clifton Court Forebay 1<A000000 < 0.001 1

I HaNey O. Banks Pumping Plant 1<A000331 0.002 0.001 0.003 12 0.002 0.001 0.002 12
Check 13 1<A007089 0.002 < 0.001 0.003 12 0.002 0.001 0.002 12
Check 21 1<A017226 0.002 < 0.001 0.002 12 0.002 < 0.001 0.002 12
Coastal Branch KCOO0934 0.002 0.002 0.002 12 0.002 0.001 0.003 12

I Check 29 1<A024454 0.002 0.002 0.003 12 0.002 0.001 0.002 12
Check 41 1<A030341 0.002 < 0.001 0.003 12 0.002 0.001 0.003 12
Check 66 1<A040341 0.002 0.002 0.003 4 0.002 < 0.001 0.002 5
Devil Canyon Afterbay 1<A041268 0.002 < 0.001 0.003 12 0.002. < 0.001 0.003 12

I
Barium Clifton Court Forebay 1<A000000 < 0.05 1

HaNey O. Banks Pumping Plant 1<A000331 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 13 1<A007089 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 21 1<A017226 < 0.05 < 0.05 0.07 12 < 0.05 < 0.05 12
Coastal Branch KCOO0934 < 0.05 < 0.05 12 < 0.05 < 0.05 12

I Check 29 1<A024454 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 41 1<A030341 < 0.05 < 0.05 12 < 0.05 < 0.05 12
Check 66 1<A040341 < 0.05 < 0.05 4 < 0.05 < 0.05 5
Devil Canyon Afterbay 1<A041288 < 0.05 < 0.05 12 < 0.05 < 0.05 12

I Boron Clifton Court Forebay 1<A000000 0.11 0.1 0.3 4 0.1 < 0.1 0.21 4
HaNey O. Banks Pumping Plant 1<A000331 0.12 < 0.1 1.23 12 0.1 0.1 0.3 12
Check 12 1<A006633 0.1 0.1 0.35 4 0.2 < 0.1 0.2 3
Check 13 1<A007089 0.2 0.1 0.32 12 0.2 < 0.1 0.3 12

I
Check 21 1<A017226 0.2 0.1 0.58 12 0.2 < 0.1 0.26 12
Coastal Branch KCOO0934 0.2 0.1 0.6 12 0.2 < 0.1 0.2 12
Check 29 1<A024454 0.1 < 0.1 0.2 12 0.2 < 0.1 0.3 12
Check 41 1<A030341 0.1 < 0.1 0.24 10 0.1 < 0.1 0.2 12
Check 66 1<A040341 0.1 < 0.1 0.2 4 0.1 0.1 0.2 4

I Devil Canyon Afterbay 1<A041288 0.11 0.1 0.19 11 0.1 < 0.1 0.2 12
Fluoride HaNey O. Banks Pumping Plant 1<A000331 < 0.1 < 0.1 0.2 12 < 0.1 < 0.1 12

Check 13 1<A007089 < 0.1 < 0.1 0.1 12 < 0.1 < 0.1 12
Check 21 1<A017226 < 0.1 < 0.1 0.2 12 < 0.1 < 0.1 12

I Coastal Branch KCOO0934 < 0.1 < 0.1 0.2 12 < 0.1 < 0.1 12
Check 29 1<A024454 < 0.1 < 0.1 0.2 12 < 0.1 < 0.1 12
Check 41 1<A030341 < 0.1 < 0.1 0.2 10 < 0.1 < 0.1 0.2 12
Check 66 1<A040341 < 0.1 < 0.1 0.1 4 < 0.1 < 0.1 4

I
Devil Canyon Afterbay 1<A041288 < 0.1 < 0.1 0.2 12 < 0.1 < 0.1 12

Selenium Clifton Court Forebay 1<A000000 < 0.001 1
HaNeY O. Banks Pumping Plant 1<A000331 < 0.001 < 0.001 12 < 0.001 < 0.001 0.002 12
Check 13 1<A007089 < 0.001 < 0.001 0.001 12 < 0.001 < 0.001 0.001 12

I
Check 21 1<A017226 < 0.001 < 0.001 0.005 12 < 0.001 < 0.001 0.005 12
Coastal Branch KCOO0934 < 0.001 < 0.001 0,003 12 < 0,001 < 0,001 12
Check 29 1<A024454 < 0.001 < 0.001 12 < 0,001 < 0,001 0,001 12
Check 41 1<A030341 < 0.001 < 0.001 0.001 12 < 0.001 < 0.001 0,001 12
Check 68 1<A040341 < 0.001 < 0.001 4 < 0.001 < 0.001 5

I Devil Canyon Afterbay 1<A041288 < 0.001 < 0.001 12 < 0,001 < 0.001 12

I Project Lakes in Southern California
Arsenic, copper, boron, and fluoride were the only minor elements routinely detected at Project lakes in

I
Southern California (Table 3-7). Ofthese elements, all values were below the MCLs for finished drinking
water or Article 19 objectives.

I
I
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Trihalomethane Precursors ami Formation Potential

Water Quality Assessment o/the State Water Project, 1998-99

Trihalomethane precursors include bromide and organic carbon. Trihalomethane formation potential is a
measure ofthe capacity for trihalomethanes to form when disinfectants are added in the water treatment
process. No standard exists for this measurement. Total trihalomethane formation potential (TIHMFP) is
the sum of chloroform, bromodichloromethane, dibromochloromethane, and bromoform.

North and South Bay Aqueducts andSan Luis Reservoir
In the North Bay Aqueduct at Barker Slough Pumping Plant, total organic carbon peaked at 20.3 rngIL in
1998 and 14.4 mgIL in 1999 (Figure 3-13). The peaks occurred during winter (Figure 3-14) when rainfall
runoff frequently flushes organic carbon and other parameters from the upstream watershed. In the same
samples, TIHMFP peaked at 1,583 j.lg/L and 1,689 j.lgIL, respectively. Conversely, bromide was lowest
during the winter months and increased during spring and early summer. Despite the increases, bromide
never exceeded 0.1 mgIL during the 2-year period.

Annual and Seasonal Trends39

Figure 3-13
Bromide, TOC, and TIHMFP in the North and South Bay Aqueducts and

San Luis Reservoir, 1998-99
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Monthly TOe and TTHMFP in the North and South Bay Aqueducts and
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Bromide sampling in San Luis Reservoir was initiated in 1999 and all values ranged around 0.2 mglL
(Figure 3-14).

California Aqueduct and Coastal Branch
TOC in the California Aqueduct ranged from 2.1 to 9.3 mgIL during 1998-99 (Figure 3-15). Levels were
highest during the winter months at Banks Pumping Plant and Check 13 (Figure 3-16).

Bromide at Check 7 remained below 0.3 mglL except in December 1999 when it reached 0.52 mglL
(Figure 3-14). The high December value was related to salinity intrusion in the south Delta. Bromide
ranged from 0.04 to 0.05 mgIL in eight samples collected from Lake Del Valle (not shown).

Annual and Seasonal Trends41

TOC was particularly high at Check 13 (7.2 mglL) on January 21, 1998, while at Banks Pumping Plant it
was 5.2 mglL. On that day, 65 percent of the water entering O'Neill Forebay was from the Delta Mendota
Canal and the rest was from San Luis Reservoir (no inflow from Banks Pumping Plant). On the same day,
TOC in the DMC was 6.5 mgIL suggesting reservoir releases, in part, contributed to the Check 13 value.
In fact, reservoir releases were also influenced by the DMC from off-peak pumping. From the 15th to the
27th of that month, the reservoir was being filled during off-peak hours and almost all inflow to the
forebay (other than reservoir releases during peak energy use hours) was from the DMC. Therefore, water
released from the reservoir was a mixture of existing storage with DMC inflow.

On the South Bay Aqueduct at Check 7, TOC ranged between 3 and 6 mglL during the 2-year period
(Figure 3-13). Monthly levels were similar to those at Banks Pumping Plant but were sometimes off by
+-1.5 mglL. TOC did not covary between these stations as well as minerals with an r-squared of 0.78.
One factor that may affect TOC between these two stations is Bethany Reservoir. Delta exports pass
through a short stretch ofthe 4,804 afreservoir and TOC may be altered by local runotTand reservoir
dynamics before reaching Check 7.

TOC at Check 13 was also higher than at Banks Pumping Plant in February 1998. On the day the sample
was taken, almost all inflow to O'Neill Forebay was from the DMC and TOC in the DMC and at Check.
13 was 5.8 mgIL. The same day, TOC at Banks Pumping Plant was 4.8 mgIL. TOC at Banks Pumping
Plant was about 1 mglL lower than DMC levels during both January and February 1998. This is unusual
since south Delta outflow during the same period was positive, indicating both state and federal exports
were influenced by the San Joaquin River. However, state exports were reduced (mostly no flow) from
January 14 to February 27, 1998, due to a "low flow" Delta fish test, while federal exports continued. The
January sample at Banks Pumping Plant essentially reflected water admitted to Clifton Court Forebay
eight days earlier. The February sample reflected water admitted 16-19 days earlier. Therefore, the
samples collected at Banks Pumping Plant and in the DMC in January and February were not likely to be
similar in composition.

One potential source ofTOC to the DMC is floodwater inflows. Unlike the California Aqueduct, the
DMC was built with overchutes or culverts only on the largest streams. Smaller streams and runoff from
adjacent farmland is admitted to the DMC all along the 69 miles from Tracy Pumping Plant to O'Neill
Forebay. Most ofthe land adjacent to the DMC is irrigated agriculture such as row crops and orchards
and January 1998 was a heavy rainfall month.

An unusually high TOC of9.3 mgIL was detected at Check 41 in January 1999. Upstream floodwaters or
other non-Project inflows were absent that month. It is possible that a short-duration slug ofTOC made
its way down the Aqueduct from the Delta and was passing Check 41 at the time of sampling. TTHMFP
was not unusually high in the same sample (Figure 3-17). An on-line organic carbon monitor has been
installed at Clifton Court Forebay to track such short duration changes.
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Figure 3·15
Bromide, TOC, and TIHMFP In the California Aqueduct and Coastal Branch, 1998-99

Bromide ranged from 0.01 to 0.52 mg/L in the California Aqueduct during the 2-year period
(Figure 3-15). A maximum of0.52 mg/L was detected at Banks Pumping Plant in December 1999
(Figure 3-16). Water exported that month was influenced by salinity intrusion due, in part, to closure of
the Delta Cross Channel gates. At Check 41, bromide dropped to between 0.01 and 0.012 mg/L during
April through June 1998, due to inflows from the Kern River (see Non-Project Inflows). A decline in
bromide was also observed downstream at Devil Canyon Afterbay from May to July 1998.

Total trihalomethane formation potential in the California Aqueduct and Coastal Branch ranged from
150 to 776 Jlg/L (Figure 3-17). Monthly trends generally followed those ofTOC with a few exceptions.
An unusually low TTHMFP concentration at Check 13 in February 1998 (Figure 3-17) coincided with a
seasonally-elevated TOC concentration of5.8 mg/L. Another exception occurred when TTHMFP began '
increasing the last three months of 1999 at Banks Pumping Plant and coincided with increasing bromide
but not TOC. Another exception was presented above regarding Check 41.

Annual and Seasonal Trends
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Figure 3-17
Monthly TTHMFP In the California Aqueduct
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TTHMFP ranged from 309 to 389 JJ.g/L in Pyramid Lake (Figure 3-18). This compares with values
ranging up to 776 JlgIL in the California Aqueduct. Some of the disparity in the maximums at these two
sites was due to limited Project inflows. Project inflows were limited or non-existent during the first few
months of 1998 when TTHMFP levels in the Aqueduct were highest.

Quarterly monitoring for bromide was initiated in 1999 at Lake Perris and Pyramid and Silverwood lakes.
In Silverwood Lake, bromide ranged from 0.09 to 0.14 mglL in three samples collected in 1999. Pyramid
Lake exhibited similar levels. Bromide in Castaic Lake ranged between 0.12 and 0.15 mgIL in four
samples collected during the 2-year period. Lake Perris levels remained around 0.2 mg/L from three
samples collected in 1999.

Project Lakes in Southern California
TOC is monitored quarterly at Castaic Lake. During both years, TOC ranged from 2.5 to 3.7 mgIL in all
samples but one-the February 1999 sample contained 7.7 mglL TOC (Figure 3-18). (t is unclear what
caused this increase since Project inflow was zero for the month and natural inflow was minimal (see
Non-Project Inflows). Ifnatural inflow was a source of high TOC, Castaic Lake TOC would have
increased in 1998 when natural inflow accounted for 41 percent of all inflows (they only accounted for
1/2 percent in 1999).

Annual and Seasonal Trends45
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Organic Cllemicals

Figure 3·18
Quarterly TOC, Bromide, and TTHMFP in Project Lakes in Southern California

All chemicals were below their respective reporting limits except those in Table 3-14, and all of those
were below any applicable MCLs for finished drinking water.
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Organic chemical samples are collected three times a year and analyzed for chlorinated organics,
chlorinated phenoxy acid herbicides, glyphostate, propargite, volatile organics (including MtBE), and
carbamates. Individual chemicals are listed in Appendix A, Methods.
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Table 3-8
Organic Chemicals in the State Water Project, 1998-99 (Reported in giL)

Only three compounds were detected in Project waters during 1998-99 - 2,4-D, Dacthal, and methyl
tertiary-butyl ether (MtBE). The herbicide 2,4-D was detected once at three locations in the Aqueduct and
once in the DMC during 1998. Another herbicide, Dacthal, was detected once at Check 21 in 1998. The
gasoline additive MtBE was detected once at Banks Pumping Plant in September 1998 and twice each at
Devil Canyon Afterbay and the DMC during 1999.

- = Below the Reporting limit California Aqueduct

Barker 51. Banks Devil Can-
P.P. P.P. Check 13 Check 21 Check 29 Check 41 yon A.B. OMC(CVP)
1~1m1~1m1~1m1~1m1m1m1~1m1~1m1~1m

R.L
Chemical 1/ MCL Month
2,4-0 0.1 70 March

June
September

Oacthal (OCPA) 0.01 March
June
September

MtBE 0.1 March
June
September

1/ Reporting Limit
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Floodwater Inflow to the San Luis Canal

25,909

Non-Project Inflows

o 16 0 0

49

41,938

In 1998, 86 percent of the Diablo Range inflow occurred in February and 31 percent of that was from
Cantua Creek foIIowed by Little Panoche Creek (25 percent) and Arroyo Pasajero (12 percent)
(Figure 4-2). Inflow from Little Panoche Creek is uncommon because of an upstream detention dam as
weII as an evacuation culvert that shunts water across the Aqueduct. High runoff that year exceeded the
capacity of both structures and had to be admitted to the Aqueduct to prevent flooding. Inflow from Salt
Creek was unusuaIIy small and accounted for only 6 percent of the 1998 total. A small amount of inflow
continued into early July.

Inflow Volumes
Floodwater inflow to the San Luis Canal totaled 20,578 af in 1998-the fifth highest volume behind
1973, 1978, 1983, and 1985 (Figure 4- I). Inflow to the San Luis Canal from the Kings River (via Lateral
7) totaled 7,236 af. River inflow was not from the Diablo range and is not included in Figure 4- I. There
were no river or floodwater inflows to the San Luis Canal in 1999.

A total of 7,236 affrom the Kings River was admitted to the Aqueduct via Lateral 7 during April through
June 1998. Lateral 7 is 45 miles downstream of Check 13. The water originated from Mendota Pool and
was composed of floodwaters from the Kings River and likely other southern SierraNevada reservoir
releases. The inflow was used as credit for direct delivery downstream in the Westlands Water District
service area.

IV. Non-Project Inflows

Non-Project inflows include San Luis Canal floodwaters, inflow from the Kings and Kern rivers, and
natural runoff to Project lakes in Southern California

Figure 4-1
Annual Floodwater Inflow Volumes to the San Luis Canal, 1973-99
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Figure 4-2
Monthly Floodwater Inflow per Drain Inlet

TDS ranged from 89 to 585 mglL in 1998 and was highest in Arroyo Pasajero and lowest in Skunk
Hollow (Table 4-1). These values were below the historical medians of 70S to 897 mglL (Figure 4-3).
Levels as high as 4,310 mglL have been measured in the past, but extreme concentrations are infrequent.
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Floodwater Quality
Suspended solids were highest in Ortigalita and Little Panoche creeks during 1998 with values of
8,680 and 12,500 mWL, respectively (Table 4-1). The value for Little Panoche Creek was one of the
highest ever-measured in floodwaters (Figure 4-3). One sample from Arroyo Pasajero contained very
little suspended solids (14 mglL). Historical data shows this is typical for Arroyo Pasajero, with
concentrations ranging from 14 to 77 mgIL in four samples compared to levels as high as 13,000 mgIL in
other drain inlets (Figure 4-3). The low suspended solids in Arroyo Pasajero are attributable to ponding
against the Aqueduct and a decantation weir. The weir, installed in 1986, was specifically designed to
reduce sediment loads in the Aqueduct.

Inflow from the Jorden Group and Salt Creek exhibited nearly identical mineralogies in January 1998.
Although a distance of 2 miles separates these drain inlets, runoff from both watersheds can apparently
commingle prior to reaching the Aqueduct. Historical data supports this. Conversely, mixing of Cantua
and Salt creeks appears to be uncommon. Samples collected on the same day at Salt and Cantua creeks
rarely exhibit~d similar mineralogies. A little over I mile separates these two inlets. In Late 1999, a new
drain inlet was installed that will combine both Salt and Cantua creek floodwaters.

Non-Project Inflows
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Table 4-1
General Water Quality Parameters in Floodwater Inflow

m /L unless otherwise s ecified
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Figure 4-3
Historical Water Quality of Drain Inlets (all historical data)
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Unlike previous years, very few organic chemicals were present in floodwaters during] 998. Simazine
and Cyanazine were detected in Salt Creek at 0.14 and 22. I IlglL, respectively (Table 4-3). The same
chemicals were detected once each in two other drain inlets.

Copper, iron, barium, zinc, and manganese levels in 1998 floodwaters were similar to those in the
Aqueduct (Table 4-2). Arsenic was routinely present at low levels and chromium and selenium were
detected once near their reporting limits. All other minor elements were undetected.

Bromide concentrations ranged from 0.01 to 1.27 mgIL in 15 floodwater samples (Figure 4-3). The high
value of 1.27 mglL was from Little Panoche Creek. One sample collected each from Arroyo Pasajero and
Cantua and Salt creeks revealed concentrations of 0.03, O. I6, and Q.06 mgIL, respectively. The other high
value of 0.77 mg/L originated from the Monocline Ridge Group (mileposts 113 to 119). No major inlets
exist in that watershed group-farmers use portable pumps to remove floodwaters from adjacent farmland
in preparation for planting. As a result, inflows from these sources tend to be minor.
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Unlike other drain inlets, Little Panoche Creek contained high levels of both chloride and sodium
(Table 4-land Figure 4-3): This is an indication of upstream springs composed ofconnate water. Connate
water is ancient seawater trapped between sedimentary deposits. Figure 4-4 provides some evidence of its
existence within the watershed. As salinity increases in Little Panoche Creek, the mineralogical
characteristics become more like seawater-the anionic dominance of chloride and the cationic
dominance of sodium. Although most floodwaters have elevated salinities, they do not usually follow the
same trend. Averaged data from all other drain inlets show that sulfate becomes the dominant anion as
salinity increases with no dominant cation (Figure 4-5). Water reflecting the mineralogy of seawater is .
also likely to contain other ocean-related parameters such as bromide. This was supported with a limited
bromide database.

A very high TOC concentration of 49 mglL was reported for Ortigalita Creek in 1998 (Table 4-1), the.
highest value ever recorded (Figure 4-3). Historical medians range from 7 to 12 mglL. The high TOC
sample was collected on the first day of inflow and likely captured the peak ofa first flush effect.
Concentrations can peak in the early stages ofa runoff event and then taper off as less TOC is available to
be flushed from a watershed. TOC was lowest in Arroyo Pasajero and ranged from 3 to 8 mgIL in seven
samples. TOC ranged from 3.5 to 25 mgIL in Cantua Creek and from 5.2 to 35 mgIL in Salt Creek. Two
samples from Little Panoche Creek were ]3 and ]3.9 mglL.

Non-Project Inflows
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I
I

Figure 4-4
Mineralogy of Little Panoche Creek and Seawater with TDS (See Appendix D for

Ex lanation
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Figure 4-5

Mineralog of all Drain Inlets Combined with TDS
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Table 4-2
Minor Element Concentrations in Floodwater Inflow I

I

I
I

1
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0.001 c 0.001 c 0.005 .
0.001 c 0.001 0.006
0.001 < 0.001 c 0.005
0.001 c 0.001 c 0.005
0.001 c 0.001 c 0.050
0.001 c 0.001 c 0.005
0.003 c 0.001 c 0.005

0.012 c 0.001 0.008 c ·.0.0002 c
0.005 c 0.001 c 0.005 c 0.0002 c
0.009 c 0.001 c 0.005 c 0.0002 c
0.020 c 0.001 0.010 c 0.0002 c
0.030 c 0.001 0.051 c 0.0002 c
0.005 c 0.001 0.018 c 0.0002 c
0.005 < 0.001 0.007 c 0.0002

0.003
0.002 c
0.002
0.005
0.003
0.002 c
0.004 <
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213198 c 0.010 0.003 0.070 c 0.001 0.006
4/27/98 c 0.010 0.001 c 0.050 c 0.001 cO.005
5119/98 c 0.010 0.001 c 0.050 c 0.001 cO.005
1/13/98 c 0.010 0.002 0.093 c 0.001 cO.005
1/20/98 c 0.010 0.002 0.052 c 0.001 <0.005
2/17/98 c 0.010 0.004 c 0.050 c 0.001 <0.005
2/8/98 c 0.010 0.001 c 0.050 c 0.001 cO.005

96.59
115.43
115.43
136.00
138.14
146.44
158.38

Non-Project Inflows
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Pesticides and Herbicides in Floodwater Inflow
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Figure 4-6
Percent of Water Diverted out of the SLC by Federal Contractors, February-June, 1998

(Inflows include Dos Amigos Pumping and Floodwaters)

Aqueduct Water Quality
From February to June 1998, federal contractors diverted 62 percent of the water entering San Luis Canal
from either Dos Amigos pumping or floodwater inflow (Figure 4-6). Since federal turnouts are located
throughout the canal, floodwaters were removed along with Project water. In February-when
floodwaters were greatest-almost half (48 percent) ofthe total Project/non-Project inflows were diverted
for pre-irrigation purposes. These winter diversions would tend to lesson floodwater impacts to the
Aqueduct.
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Turbidity trends were not as straightforward. Spikes occurred at all upstream/downstream stations in
February (Figure 4-8). Turbiqity increases were also seen at Check 21 in late March and at checks 18 and
21 around the first ofMay. All three events coincided with periods of increased flow that likely
influenced turbidity as much, or more, than floodwaters (Figure 4-9). Past studies have shown that
Aqueduct turbidity varies directly with flow (DWR 1999). As flow increases in the Aqueduct, sediment is
suspended higher in the water column where measurements are made by the auto station (usually 9 feet
from the surface).

During February, water at Check 21 was more similar to floodwaters than upstream Aqueduct ;'vater at
Check 13. Check 21 had a higher TDS than Check 13 (593 mglL versus 237 mglL) and an anionic
composition dominated by sulfate (Figure 4-10) 1. In the lower right-hand graph, sulfate made up
73 percent of the anionic composition at Check 2] compared to 34 percent at Check 13. These
characteristics-high TDS and dominant sulfate composition-were similar to most floodwater inflows
(see previous Figure 4-5). The Piper graph indicates that the Aqueduct was heavily influenced by
floodwaters. Although floodwaters continued through July, no other month showed such a large shift in
niineralogy. .

400(/ ,.~ •.~
300 -I----------------------.:......-~"--------!l

'.,
01_ .....

200 -I---------------------------==...,.=-.--Jj....

Figure 4-7
Daily Conductivity at Checks 13, 18, and 21, February-June 1998

1TDS in tlle graph is calculated and may be different than the laboratory value.

Non-Project Inflows

Floodwater inflow in February coincided with an increase in conductivity in the Aqueduct. At the
downstream stations-checks 18 and 21-conductivity was routinely over 600 IlS/cm and approached a
maximum of900 IlS/cm (Figure 4-7). Upstream at Check 13., it remained below 500 IlS/cm throughout
the inflow event. Check 18 is downstream of Cantua, Salt, and Little Panoche creeks and Check 21is

, downstream all drain inlets including Arroyo Pasajero. Checks 18 and 21 are 72 miles apart. Downstream
levels increased again in April but the rise may have been due more to delayed Aqueduct flow from
upstream rather than floodwaters.
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Figure 4-8
Daily Turbidity at Checks 13, 18, and 21, February-June 1998
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Daily Flow Past Check 21, February-June 1998
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Figure 4·10
Mineralogical Makeup of Water at Checks 13 and 21, February 18, 1998 (See Appendix 0

for Ex lanatlon
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Figure 4·11 shows upstream/downstream concentrations ofseveral parameters. TDS, hardness, and
sulfate were all higher at Check 21 than at Check 13 in February 1998. No change in chloride was
observed that month but several months later, downstream levels were slightly higher. Floodwaters did
not appear to affect nitrate concentrations. Limited sampling shows downstream TOC was lower in
February. The next month, downstream TOC was higher than upstream.
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Figure 4-11
Water Quality in the San Luis Canal at Checks 13 and 21, January-July, 1998
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Inflow from the Kern River Intertie amI Cross Valley Canal

Figure 4-12
Kern River Intertie and Cross Valley Canal Inflows to the California Aque·duct,

April-July 1998

Both inflows had similar water quality characteristics (Tables 4-4 and 4-5). Suspended solids were
moderate ranging from 28 to 88 mg/L. Intertie conductivity ranged between 50 and 165 J.lS/cm during the
entire event (Figure 4-14). Cross Valley Canal conductivity was similar with the exception of two values
exceeding 500 J.lS/cm in April. It is unclear what caused these spikes.
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River flow was also admitted to the Aqueduct via the Cross Valley Canal (10,398 at: milepost 238)
(Figure 4';12). The water was a mixture of runoff from the Kern, Tulare, and Kaweah rivers. The Cross
Valley Canal usually conveys water out of the Aqueduct to the Kern County Water Agency, but flow was
reversed due to flooding. Controlled dam releases from Sierra Nevada reservoirs were pumped into the
Friant-Kern Canal (and eventually the Cross Valley Canal) to prevent flooding on cropland in the Tulare
Lakebed. No inflow occurred in 1999.

Non-Project Inflows

. In the first halfof 1998, 188,048 af of Kern River water was admitted to the California Aqueduct through
the Kern River Intertie (milepost 241, just prior to Check 29). The Intertie is a controlled conveyance
structure used to relieve flooding east of the Aqueduct. Inflow began on April 3 and ended 96 days later­
on July 8 and comprised most of the water pumped south at Buena Vista Pl;lmping Plant (Figures 4·12
and 4-13), No inflows occurred in 1999. . .



Figure 4-13
Pumping at Buena Vista Pumping Plant and Check 28 Flow in the Aqueduct,

April-July, 1998
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Table 4-4
Water Quality in the Kern River Intertie and Cross Valley Canal, 1998

(mg/L unless specified otherwise)

Conventional Parameters Cations Anions
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Cross Valley Canal 238.04 416198 7.6 85 88 11 102 155 54 57 15 4 8 9 4 3.7 < 0.1 < 0.10

238.04 4/14/98 7.9 24 28 4 124 176 59 66 17 4 11 9 6 2.5 0.1 < 0.10

Kern River Intertle 241.02 416/98 7.9 58 29 6 110 161 57 63 16 4 11 9 4 2.2 0.1 < 0.10

241.02 4/14198 7.9 38 56 6 102 166 59 64 17 4 11 9 4 1.8 0.2 < 0.10

I Table 4-5
Minor Elements in the Kern River Intertie and Cross Valley Canal, 1998

Concentration In mg/L
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Kern River Intertie 241.02 4/6198 < 0.010 0.004 < 0.050 < 0.001 <0.005 0.003 0.018 < 0.001 < 0.005 <
241.02 4/14/98 < 0.0100,004 < 0.050 < 0.001 <0.005 0.002 0,016 < 0.001 < 0.005 <

0.0002 < 0.001 < 0.001 < 0.005
0.0002 < 0.001 < 0.001 < 0.005
0.0002 < 0.001 < 0.001 0.006
0.0002 < 0.001 < 0.001 < 0.005
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Figure 4-14
Daily Conductivity In the Aqueduct, Kern River Intertie, and Cross Valley Canal,

April-July 1998 (Field and Automated Station Data)
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Downstream in the Aqueduct, conductivity decreased from 570 J.lS/cm to around 200 ,.IS/cm 5 days after'
hitertie inflow began. Spikes were observed from mid- to late April, coinciding with those in the Cross
Valley Canal. Near the end of June, conductivity at Check 29 started to rise with increasing Aqueduct
flow from upstream (see previous graph 4-13). Similar same trends were observed 62 miles downstream
at Check 41. June data for Check 21 was corrupted.

Turbidity in the Intertie was highest during the first week of inflow (Figure 4-15). After that, levels
tapered off to between 20 and 40 NTU. Similar trends were observed in the Cross Valley Canal. With the
exception ofthe first week, downstream turbidity at Check 29 averaged 20 NTU higher than upstream.
Although flow in the Aqueduct can affect turbidity, Check 29 levels tended to mimic those in the Intertie.

Non-Project Inflows
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Natural Inflow to Project Lakes in Southern California
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Piru Creek has an average TDS of 554 mg/L and a unique mineralogy that affects Pyramid Lake during
high flow years (DWR 1999). The creek's average sulfate concentration is eight times greater than Project
water and its average chloride concentration is nine times less. 1998 was a high flow year and the lake's
mineralogy shifted to reflect these differences. Sulfate and hardness increased relative to chloride starting
in May and stayed elevated until February 1999 (see previous Figure 3-11). In most Aqueduct samples,
sulfate is lower than chloride and hardness is just slightly higher (Figure 3-8). The same mineralogical
characteristics were observed in Castaic Lake but lasted through the end of 1999. Piru Creek appears to be
the single largest source of salts to Pyramid Lake in years of high watershed runoff. In 1995, for instance,
the creek accounted for 35 percent of the total inflow but 58 percent of the total TDS load (DWR 1999).

Figure 4-15
Daily Turbidity in the Aqueduct, Kern River Intertie, and Cross Valley Canal,

April t9 July, 1998 (Field and Automated Station Data)

Pyramid Lake
Natural inflow to Pyramid Lake totaled 133,135 afin 1998 and 16,493 afin 1999, amounting to
52 and 5 percent, respectively, of the Project/non-Project inflows. Piru Creek drains a 372 square-mile
watershed (Figure 4-16) and is the largest non-Project source to the lake. The creek is a clear perennial
brook in summer and a muddy torrent during the rainy season. It was the sole inflow to the lake for three
consecutive months in 1998 and 2 consecutive months in 1999 (Figure 4-17).

Castaic Lake
Natural inflow to Castaic Lake totaled 126,224 af in 1998 and 10,220 af in 1999, amounting to 41 and
3 percent, respectively, of all Project/non-Project inflows. Six watersheds drain into the 323,702 af lake,
ranging in size from 2.7 to 41.7 square miles (Figure 4-18). Natural inflow during 1998 was highest in
February and continued through summer (Figure 4-19). TDS trends in Castaic Lake were not as
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Monthly Inflows to Pyramid Lake, 1998-99
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Figure 4-18
Water Quality Sampling Stations on Castaic Lake

Figure 4-19
Monthly Inflows to Castaic Lake, 1998-99
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erratic as in Pyramid Lake (Figure 4-20), but assessing the effects of natural inflow is problematic due to
pump-back from Elderberry Forebay. Water in the forebay can be pumped back into Pyramid Lake for
energy management purposes. About half of all natural inflow enters this Forebay.
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Figure 4-20
TDS in Castaic and Pyramid Lakes, 1998-99

Project flow to the lake via the East Branch of the California Aqueduct usually dominates all inflows
during spring, and summer. The lake essentially becomes a conveyance during this period, with water
entering the lake from the Mojave Siphon and leaving via the San Bernardino Intake Tower (Figure 4-21)
and eventually the Devil Canyon Power Plant. The lake's residence time with high Aqueduct flow is 10 to
20 days. During the rainy season, Project flow from the East Branch is curtailed, and natural runoff can
become dominant.

Natural inflow was highest during the first few months of 1998 (Figures 4-22). Unlike Pyramid Lake,
creeks draining to Silverwood Lake are usually lower in TDS than Project water. TDS averages around
200 mg/L in Cleghorn"Creek and 142 mgIL-in Miller Creek (DWR 1999). During the first 3 months of
1998, TDS at Devil Canyon Afterbay was lower than East Branch water (at Check 41) by 97 to 136 mgIL
(Figure 4-23). Devil Canyon, Afterbay levels essentially mimicked grab samples taken from the lake's
surface.
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SilverwoodLake
Natural inflow to Silverwood Lake totaled 41,730 af in 1998 and 2,291 af in -1999, amounting to 11 and
0.5 percent, respectively, of the Project/non-Project inflows. Miller Creek drains a 41.S-square-mile
watershed (Figure 4-21) and accounts for about 60 percent ofall natural inflow to the lake., Cleghorn
Creek drains 18.4 square miles and contributes about 30 percent; Sawpit Creek drains 3.63 square miles
and contributes less than 10 percent. Miller and Cleghorn creeks are ephemeral and sometimes go dry in
the lower stretches during the end ofsummer.

Non-Project Inflows
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4-21
Water Quality Sampling Stations on Silverwood Lake

(51002000 is the Routine Monitoring Station)
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Figure 4-22
Monthly Inflows to Silverwood Lake, 1998-99
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Figure 4-23
TOS in Silverwood Lake and Its Inflows/Outflows, 1998-99
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Filtration ofsamples is either performed in the field or at the field lab within an hour. At automated station sampling
sites, water is filtered directly from the circulation system. A segment of Masterflex platinum-cured polypropylene
tubing is connected to the system that is, in tum, connected to a Gelman 0.45 micron filter capsule. One capsule is
used for all filtered samples, including the filtered field blanks.

Water was taken just below the surface at all lake stations, on the Delta-Mendota Canal, and at Thermalito Afterbay
and Forebay stations. The collection device is either an acrylic Van Dorn Beta sampler with polypropylene stoppers,
hand-dipped bottle, stainless steel bucket for organics, or pla~tic bucket for metals suspended by a rope.

At sites with automated stations, samples are collected directly from the circulation system. A spigot is opened and
runs for 2 to 3 minutes before the bottle is filled. The circulation piping is PVC and the submerged pump forces
around 3 to 5 GPM through the system. After the environmental samples and field blanks have been collected, the
tubing is removed, rinsed with deionized water, and stored in a ziploc bag.

Water quality sampling, preservation, and transportation protocols were followed as per EPA 1983, USGS 1985, and .
Standard Methods/or the Examination o/Water and Wastewater (APHA et al. 1995). Monitoring protocol for the
Project is documented in O&M's "Water Quality Field Manual/or the State Water Project", DWR, Environmental
Assessment Branch, January 1998. The specifics are briefly described here.

Field blanks for dissolved metals are filtered with a peristaltic pump with the same tubing used for the
environmental samples after it has been rinsed with deionized water. To collect field blanks for total metals, the
device used to collected the environmental sample (e.g., bucket) is rinsed with deionized water, then filled with
deionized water before the field blank bottle is filled. At stations where a sampler is not used, total field blanks are
filled with the peristaltic pump setup without a filter. After sampling, the tubing is placed in a ziploc bag for
transport and storage. A travel blank is included along with the purgeable organics vials.

Water quality samples are routinely collected at 29 stations throughout the State Water Project
(Table A-I, Figure A-I, and Plates I to 5). Automated water quality monitoring stations measure conventional
parameters such as conductivity, temperature, or turbidity at 20 locations throughout the Project (Table A-2, Figure
A~ I, and Plates I to 5).

All water samples are collected in accordance with the protocol prescribed for the specific method. Further
precautions are taken to eliminate sample contamination in the field. These include use ofa "clean" sampling box
for storage and transport of items used in the filtration process. Clean items include unused filter cartridges, unused
sample bottles, filter tubing, and unused baggies. Containers used include coolers with hinged tops or polyethylene
security containers with flip lids. Once the samples are collected and filtered, they are placed immediately in a
cooler with ice and transported to the lab within 24 hours.

Filtration and processing ofsamples is conducted on a clean surface. A clean piece ofplastic wrapping is often used,
as are unused garbage bags that are disposed ofafter use. The plastic is spread out on the sampling bench prior to
sampling. Items set on this surface include sample bottles, filter tubing, preservatives, and unused filter cartridges.
The plastic is removed after sample processing and thrown out.

Water quality samples are transported to the Bryte Chemical Laboratory within 24 to 48 hours ofcollection.
Analytical work was performed by Bryte Laboratory using the analytical methods shown in Table A-3. As required
for environmental laboratory accreditation in California, Bryte Laborat~ry tiled a Quality Assurance Plan with the
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California Department of Health Services. The plan covers items required by EPA, such as organization and
responsibility, laboratory sample procedures and identification, analytical methods, internal quality control, and
corrective action. Internal quality control checks include duplicates, spikes, check standards, reference standards,
and control charts.

Table A-1
Water Quality MonitorIng Schedule

Sampling Frequency 1/
Ino anies Or anies

X

X
X
X
X
X
X
X
X
X
X

X
X

MM

T M M
o

TMM
TOM

M
T M
T M M

o
TMM

T T T T
T T T T

o

OTT T T

M T T T T

T T T T
M T T T T
M
M
M

M1

M3

W1 0 T T T T T M4 M4 M4 M4 X
X
X

o
M
M

001000
FR001000 A A
LD001000 A A
OR001000 M2
TF001oo0 0 0
TA001000 M M20

KAOOOOOO 0 0
KA000331 M M M M
KA006633
KA007089 M M
KA017226 M M
KC000934 M M
KA024454 M M M
KA030341 M M M M
KA040341 0 M
KA041266 M M M M

KGOOOooO M M M
KG002111 0 0
KB001632 M M M M
DV001000 M
DVOOOOOO M1 M1 M1
KB004207 01 01 01

SL001000 M M M
SL005000 M M M
PY001000 0 0 MOO
PY002000 (Special Monitoring Studies)
PY003000 (Special Monitoring Studies)
CA001000 (Special Monitoring StUdies)
CA002000 0 0 Mol 0

~~~~~~~ 0 0 M 0 (Special M

1

onitoring Studies)

PE001000
PE002000 0 0 M 0
PE003000 S ciaf Monitorin Studies

NSA, Bart<er SI. Pumping Plant
NSA, Cordelia Forebay
SSA, Check 7
SSA, Del Valle Reservoir
SSA, Del Valle Res. Outlet
S Santa Clara Terminal Tank

Ant ope a e
Frenchman Lake
Lake Davis
Oroville Lake
Thermalito Forebay
Thermalito Afterba

Clifton Court Forebay
Banks Pumping Plant
Check 12
Check 13
Check 21
Coastal Branch
Check 29
Check 41
Check 66
Devil Can on Afterba

Castaic Lake

San Luis Res" Trashracks
San Luis Res,. Tunnel Island
Pyramid Lake

Silverwood Lake

Lake Perris

A-Annual "Quarterly Q1 a Feb, Mill', Aug-Dec M-Monlhly M1..Monlhly When FloNing
M2-Apr-NOII M3=May-Sep M4"WeekIy In Winter else Monthly, T..Mar, Jun. SlIP, W1-Weekly In Winter
Arsenlc. Ch1omIum. Copper. Ira!, Lead, MlI'lgll'lBSe. Selenium, ZInc. Celclum. Magnesium. Sodium.
AIk8Ilnltv, Sulfale. Chloride. Fluoride, Boron, Nitrate, Dlssol1l8d Solids, Turbldlly,lI'ld ConductMtv
Barium. Cedmlum. Aluminum. Mercury, IWld SIIwr,

North and South
Bay Aqueducts

California Aqueduct
and Coastal Branch

San Luis Reservoir
and Project Lakes in
Southern California

Central Valle Pr 'eel Delta Mendota Canal DMC06716 M M T T T T T M M
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Water Quality Monitoring Stations In the State Water Project
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Water Quail Other
Parameters Monitored

Clifton Court Forebay
Banks Pumping Plant
Check 12
Check 13
Check 18
Check 21
Coastal Branch
Check 29
Check 41
Pearblossom Pumping Plant
Check 66
Devil Canyon Headworks
Devil Can on Second Afterba

San Luis Res., Pacheco Pumping Plant
Metropolitan Water District Pipeline
at Castaic Lake

Delta-Mendota Canal near O'Neill PGP

Table A-2
Automated Water Quality Monitoring Stations

California Aqueduct
and Coastal Branch
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Constituent Method a Reference

MINERAL
Calcium AA, flame EPA 215.1
Magnesium AA, flame EPA 242.1
Hardness Calculated from calcium and magnesium Std. Met.
Sodium AA, flame EPA 273.1
Potassium AA, flame EPA 258.1
Alkalinity Titrimetric EPA 310.1
pH Electrometric EPA 150.1
Sulfate Colorimetric, Automated MTS EPA 375.2
Chloride Colorimetric, Automated EPA 325.2
Nitrate Colorimetric, Automated Cd reduction EPA 353.2
Fluoride Potentiometric ISE EPA 340.2
Boron Colorimetric, Automated, Azomethine USGS 1-2115-85
Turbidity Nephelometric EPA 180.1
Dissolved Solids Gravimetric, 180°C EPA 160.1
Specific Conductance Wheatstone Bridge EPA 120.1
Silica Colorimetric, Molybdate Blue USGS 1-1700-85

METALS
Aluminum AA, direct & furnace, Zeeman EPA 202.1,202.2
Arsenic AA, hydride EPA 206.3
Barium AA, direct EPA 208.1

Cadmium AA, furnace, Zeeman EPA 213.2
Chromium AA, furnace, Zeeman EPA 218.2
Chromium (+6) AA, furnace, Zeeman EPA 218.5

Colbalt AA, furnace, Zeeman EPA 219.2
Copper AA, direct & furnace, Zeeman EPA 220.1, 220.2
Iron AA, direct & furnace, Zeeman EPA 236.1, 236.2

Lead AA, furnace, Zeeman EPA 239.2
Lithium AA, direct USGS 1-1425-85
Manganese AA, furnace, Zeeman EPA 243.1, 243.2

Mercury AA, cold vapor EPA 245.1
Molybdenum AA, furnace, Zeeman EPA 246.2
Nickel AA, direct & furnace, Zeeman EPA 249.1, 249.2

Selenium AA, hydride EPA 270.3
Silver AA, Zeeman EPA 272.2
Strontium AA, direct USGS 1-1800-85

Zinc AA, direct & furnace, Zeeman EPA 289.1, 289.2
Barium AA, furnace, Zeeman EPA 208.2
Vanadium AA, furnace, Zeeman EPA 286.2

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance liquid Chromotography

I
I
I
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Constituent Method a Reference

NUTRIENTS
Ammonia Colorimetric, Automated Phenate EPA 350.1
Ammonia + Organic N Colorimetric, Semi-Automated EPA 351.2
Nitrate Colorimetric, Auto Cd Reduction EPA 353.2
Nitrite Colorimetric, Auto Cd Reduction EPA 353.2
Nitrate + Nitrite Colorimetric, Auto Cd Reduction EPA 353.2
Phosphate Colorimetric, Ascorbic acid EPA 365.1
Phosphorus Colorimetric, Semi-Automated EPA· 365.4

MISCELLANEOUS
Settleable Solids Volumetric, Imhoff EPA 160.5
Suspended Solids Gravimetric, 105°C EPA 160.2
Color, True Colorimetric, Pt-Co EPA 110.2
Methylene Blue Act Sub. Colorimetric EPA 425.1
COD Titrimetric,.low level EPA 410.2
Tannin & Lignin Colorimetric Std. Met. 55508
Oil & Grease Gravimetric, extraction EPA 413.1
Cyanide Titrimetric, Spectrophotometric EPA 335.1
Phenols Spectrophotometric, Distillation EPA 420.1
BOD Incubation ~O°C EPA 405.1
Organic Carbon Wet Oxidation, IR, Auto EPA 415.1
Volatile Suspended Solids 550°C EPA 160A
Bromide Ion Chromatography Std. Met 41108

ORGANICS
THM Formation Potential GC EPA 502.2
Chloroform
Bromodichloromethane
Dlbromochloromethane
Bromoform

Chlorinated Organics GC EPA 608

~des Reporting Limits in Ilg/l: 0.05
BHC, alpha 0.01
ChlorcroPham 0.02
Dlch oran 0.01
Simazine 0.02
BHC, gamma 0.01

a Abbreviations:
M - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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a Abbreviations:
M - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography

Reference

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

Constituent

ORGANICS (Continued)

I Chlorinated Organic
Pesticides (Cont'd)

BHC, beta
Atrazine
PCNS
BHC, delta
Chlorothalonil
Alachlor
Heptachlor
Thiobencarb
Chlorpyrifos
Aldrin
DCPA
Captan
Heptachlor Epoxide
Chlordane
Endosulfan I
Dieldrin
DOE
Endrin
Endosulfan II
Endrin Aldehyde
DOD
Endosulfan Sulfate
DDT
Methoxychlor
Dicofol
Toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1248
PCB-1254
PCB-1260
Metolachlor
Oxyfluorfen

Table A-3 (Con't)
Methods for Water Quality Analysis

Method a

GC

Reporting Limits in J,!gll: 0.01
0.02
0.01
0.01
0.01
0.05
0.01
0.02
0.01
0.01
0.01
0.02
0.01
0.05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.20
0.20

EPA 608
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Constituent Method a Reference

ORGANICS (Continued)
. Organic Phosphorus GC EPA 614Pesticides .

Mevinphos Reporting Limits in ~g/l: 0.01
Demeton, 0.02
Naled 0.02 ,
Phorate 0.01
Dimethoate . 0.01
Diazinon 0.01
Disulfoton 0.01
Methyl Parathion 0.01
Malathion 0.01
Chlor~rcrifos 0.01
Parat on 0.01
Methidathion 0.02
Profenofos 0.01
s,s,s-Tributyl Phosphorotrithioate (DEF) 0.01
Ethion 0.01
Carbophenothion (Trithion) 0.02
Phosmet 0.02
Phosalone . 0.02

. Azinphosmethyl 0.05
Bromacil 1.0
Cyanazine 0.01
Naproazmlde 5.0
Norflurazon 5.0 .
Pendimethalin ' 5.0
Prometryn . 0.1
Propetamphos 0.05
Trlfluralln 0.05
Benfluralin 0.05

Chlorinated Phenoxy GC EPA 615
Acid Herbicides

Dicamba Reporting Limits in ~g/l: 0.1
MCPP 0.1
Pentachlorophenol (PCP) 0.1
Dichlororop 0.1
2,4, -D 0.1
MCPA 0.1
2,4,5 -TP 0.1
2,4,5 -T 0.1
2,4, -DB 0.1
Picloram 0.1
Triclophr 0.1

a Abbreviations: I

AA - Atomic Absorption GC - Gas Ghromatography
HPLC - High Performance Liquid Chromotography
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Constituent Method a Reference

ORGANICS (Continued)

Purgeable Organics
GC EPA 602

Dichlorodifluoromethane Reporting Limits in Ilg/l: 0.5
Chloromethane 0.5
Vinyl chloride 0.5
Bromomethane 0.5
Chloroethane 0.5
Trichlorofluoromethane 0.5
1,1-Dichloroethene 0.5
Methylene chloride 0.5
trans- 1,2-Dichloroethene 0.5
1,1-Dichloroethane 0.5
2,2-Dichloropropane 0.5
cis- 1,2-Dichloroethene 0.5
Chloroform 0.5
Bromochloromethane 0.5
1,1 ,1- Trichloroethane 0.5
1,1-Dich/oropropene 0.5
Carbon tetrachloride 0.5
Benzene 0.5
1,2-Dichloroethane 0.5
Trichloroethene 0.5
1,2-Dichloropropane 0.5
Bromodichloromethane 0.5
Dibromomethane 0.5
cis-1,3-Dichloropropene 0.5
Tolune 0.5
trans-1,3-Dichloropropene 0.5
1,1,2-Trichloroethane 0.5
1,3-Dichloropropane 0.5
Tetrachloroethene 0.5
Dibromochloromethane 0.5
1,2-Dibromoethane 0.5
Chlorobenzene 0.5
Ethyl benzene 0.5
1,1,1,2-Tetrachloroethane 0.5
m-Xylene 0.5
p-Xylene 0.5
o-Xylene 0.5
Styrene 0.5
Isopropyl benzene 0.5
Bromoform 0.5

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromotography
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Constituent Method a Reference

ORGANICS (Continued)
Purgeable Organics (cont'd) GC EPA 602

1,1,2,2-Tetrachloroethane Reporting Limits in Ilgll: 0.5
1,2,3-Trichloropropane 0.5
n-Propyl benzene 0.5
Bromobenzene 0.5
1,3,5-Trimethylbenzene 0.5
2-Chlorotoluene 0.5
4-Chlorotoluene 0.5
tert-Butylbenzene 0.5
1,2A-Trimethylbenzene 0.5
sec-Butylbenzene 0.5
4-lsopropyltoluene 0.5
1,3-Dichlorobenzene 0.5
1A-Dichlorobenzene 0.5
n-Butylbenzene 0.5
1,2-Dichlorobenzene 0.5
1,2-Dlbromo-3-chloropropane 0.5
1,2,4-Trlchlorobenzene 0.5
Hexachlorobutadlene 0.5
Napthalene 0.5
1,2,3- Trichlorobenzene 0.5

Carbamates HPLC EPA 531.1
Aldicarb Sulfoxide Reporting Limits in Ilgll: 2
Aldicarb Sulfone 2
Oxamyl 2
Methomyl 2
3-Hydroxycarbofuran 2
Aldlcarb 2
Carbofuran 2
Carbaryl 2
1-Naphthol 4
Methiocarb 4
Formetanate Hydrochloride 100

Miscellaneous Pesticides HPLC EPA 531.1
Glyphosate Reporting Limits in jigll:100
Aminomethylphosphonic Acid 100
Propargite 1

a Abbreviations:
AA - Atomic Absorption GC - Gas Chromatography
HPLC - High Performance Liquid Chromatography
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Table B-1
MCLs and Article 19 Objectives for Inorganic Parameters

mg/L.
Article 19 Objectives Primary Secondary

Minor Element Maximum MCl MCl
Aluminum 1 0.2
Antimony 0.006
Arsenic 0.05 0.05
Barium 1
Beryllium 0.004
Boron 0.6 bl
Cadmium 0.005
Chromium 0.05
Hexavalent Chromium 0.05
Copper 3.0 1.0
Cyanide 0.2
Fluoride 1.5 1.4·2.4 al
Iron 0.3
Iron+Manganese 0.3
lead 0.1
Mercury 0.002
Nickel 0.1
Selenium 0.05 0.05
Sliver 0.1
Thallium 0.002
Zinc 15 5.0
a/ Temperature Dependent 6/ Monthly Average

- -.- DereesC MCl (mg/L)
12.0 an below 2.4
12.1 to 14.6 2.2
14.7 to 17.6 2.0
17.7 to 21.4 1.8
21.5 to 26.2 1.6
26.3 to 32.5 1.4

Article 19 Objectives
Secondary MCls Monthly 10 year

Recommended Upper Short Term AveraQe Averaoe

al Million Fibers per liter: MCl for fibers exceeding 10 um In length.
bl Percentage of cationic composition

I
I
I
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55

40

220
110

50

440
180

110
2200
600

600
1500

1600
500

500
1000

900
250

250
500

7

45
10
0.4

Primary
MCl

Table B-2
MCLs and Article 19 Objectives for Minor Elements

Parameter Units
Asbestos MFl al
Conductivity (Specific Conductance) IlSlcm
Chloride mg/l
Nitrate as N03 mg/l
Nitrate + Nitrite sum as N mg/l
Nitrite as N mg/l-
Sodium % bl
Sulfate mg/l
Total Dissolved Solids mg/l
Total Hardness as CaC03 mg/l
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Table B-3
Primary Maximum Contaminant Levels for Organic Chemicals

at MCL is for either a single isomer or the sum of the isomers.
bl Secondary MCL .
r:J Secondary MCL=0.001 mg/L

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Volatile Or anic Chemicals VOCs
Benzene
Carbon Tetrachloride
1,2·Dichlorobenzene
1,4-Dichlorobenzene
1,1 -Dichloroethane
1.2-Dichloroethane
1,1 -Dichloroethylene
cis- 1,2-Dichloroethylene
trans- 1,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
1,3-Dichloropropene
Ethylbenzene
Monochlorobenzene
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2,4-Trichlorobenzene
1, 1,1 -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,1,2·Trichloro- 1,2,2-Trifluoroethane
Vinyl Chloride
Xylenes

MCL Non-Volatile Synthetic Organic
m IL Chemicals

0.001 Alachlor
0.0005 Atrazine

0.6 Bentazon
0.005 Benzo(a)pyrene
0.005 Carbofuran

0.0005 Chlordane
0.006 2,4-0
0.006 Dalapon

0.01 Dacthal (DBCP)
0.005 Di(2-ethylhexyl)adipate
0.005 Di(2-ethylhexyl)phthalate

0.0005 Dinoseb
0.7 Diquat

0.07 Endothall
0.1 Endrin

0.001 Ethylene Dibromide (EDP)
0.005 Glyphosate
0.15 Heptachlor
0.07 Heptachlor Epoxide

0.2 Hexachlorobenzene
0.005 Hexachlorocyclopentadiene
0.005 Lindane
0.15 Methoxychlor

1.2 Methyl tertiary-butyl ether (MtBE)
0.0005 Molinate

1.750 at Oxamyl
Pentachlorophenol
Picloram
Polychlorinated Biphenyls
simazine
Thiobencarb r:J
Toxaphene
2,3,7,8-TCDD (Dioxin)
2,4,5-TP (Sill/ex)

MCL
m L

0.002
0.003
0.018

0.0002
0.018

0.0001
0.07

0.2
0.0002

0.4
0.004
0.007
0.02

0.1
0.002

0.00005
0.7

0.00001
0.00001

0.001
'0.05

0.0002
0.04

0.005 bl
0.02

0.2
0.001

0.5
0.0005

0.004
0.07

0.003
3 x 10-8

0.05
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I
Table C-1 I

Conventional Parameter Ma or Minerai, Fluoride and Boron Concentrations In the SWP
CONCENTRATION (mg/L unless otherwise noted)

I~
C/)

c;;- o
::::i

i
0 g

~
z

~ § 8'
III 0e

~ Iw :E 0Z ::J ::J

~
~

~

~ ~ ~
0 0
C/)

! !
C/) C/)

STATION DATE 0 is ..;
001 /9 6 .0 2. 3.0 .2 < O. < 0.0 ICA002000 2117/98 128 29.8 . 13.0 014.3 84 8.0 70 50 1.8 0.2 0.28 3 272 479

CAOO2000 5/16198 144 33.9 14.4 40.3 91 8.2 61 44 0.8 0.2 0.28 2 266 492

CA002000 6/17/98 163 39.0 16.0 41.0 110 6.2 86 43 < 0.1 0.4 0.30 < 1 298 .531

CAOO2000 f1Il6/98 168 41.0 16.0 41.0 92 7.7 99 42 1.0 0.3 0.30 < I 321 528

CA002000 2116/99 175 42.0 17.0 014.0 104 7.6 95 42 1.2 0.3 0.30 < 1 307 539

ICAOO2000 5/17/99 166 40.0 16.0 42.0 114 6.6 97 41 < 0.1 0.3 0.40 1 347 525

CAOO2000 6116/99 165 38.0 17.0 45.0 111 6.6 102 42 < 0.1 0.3 0.40 2 322 523

CAOO2000 11/15/99 143 34.0 14.0 39.0 91 7.4 80 42 0.9 0.2 0.30 < I 284 466

DMC06716 1/21/98 80 14.0 6.0 23.0 47 7.7 28 22 4.6 < 0.1 0.10 38 151 248

DMC067f6 1/21/96 61 13.7 6.4 23.3 47 7.7 28 22 4.6 < 0.1 0.14 38 151 246

DMC06716 2116/98 101 22.8 10.7 36.6 67 7.6 59 39 5.1 < 0.1 0.26 55 233 404

IDMC06716 3/16/98 133 29.7 14.3 61.1 60 7.9 87 63 5.7 0.1 0.41 324 562
DMC06716 4/14/98 61 16.2 6.7 31.6 61 7.9 49 32 3.5 < 0.1 0.20 11 186 343
DMC06716 5/19/98 79 17.8 8.3 30.2 54 7.6 42 35 3.2 < 0.1 0.17 26 175 319

DMC06716 6/16/98 46 10.9 4.7 16.6 40 7.5 20 15 2.0 < 0.1 0.10 28 114 166

DMC06716 7/14/98 36 6.5 3.5 12:5 32 . 7.2 15 13 2.1 < 0.1 < 0.10 52 77 146

DMC06716 6/19/98 82 18.0 9.0 32.0 69 7.5 39 34 4.9 < 0.1 0.20 21 160 . 326

IDMC06716 10J20J98 70 16.2 7.2 27.9 66 7.2 32 30 4.3 < 0.1 0.18 18 166 286

DMC06716 11/16/98 139 31.0 15.0 60.0 100 7.3 89 70 7.6 < 0.1 0.30 8 329 573
DMC06716 12116/98 118 26.7 13.2 59.0 111 6.6 54 66 5.5 < 0.1 0.26 3 262 519

DMC06718 1/20199 155 34.0 f7.0 79.0 103 7.8 78 95 8.3 < 0.1 0.40 15 412 728
DMC06716 2117198 55 12.0 6.0 17.0 46 7.0 24 19 2.5 < 0.0 0.10 22 112 210

DMC06716 3/17/99 70 15.0 8.0 32.0 51 7.3 43 33 2.9 < 0.1 0.20 18 175 314

IDMC06716 4/21/99 80 17.0 9.0 38.0 62 6.9 014 41 3.4 < 0.1 0.20 8 189 358
DMC06716 5/19/99 64 14.0 7.0 29.0 48 6.9 36 32 3.4 < 0.1 0.20 14 154 281
DMC06716 6/16/99 73 16.0 8.0 26.0 59 .7.0 28 31 2.7 < 0.1 0.10 45 164 288
DMC06716 7/21/99 61 13.0 7.0 18.0 60 7.2 15 19 1.7 < 0.1 < 0.10 26 120 208
DMC06716 6116/99 91 20.0 10.0 36.0 73 6.9 36 39 4.2 < 0.1 0.20 16 205 360
DMC06716 6115/99 85 16.0 11.0 47.0 74 7.2 23 66 1.7 < 0.1 0.10 12 222 408

IDMC06716 10/20199 63 15.0 11.0 49.0 68 7.0 14 72 12 303 432
DMC06716 11/17/99 104 22.0 12.0 52.0 64 7.4 44 66 4.9 < 0.1 0.20 270 .467
DMC06716 12115/99 109 19.0 15.0 76.0 73 7.3 22 122 3.0 < 0.1 0.10 3 332 641
DVOOOO.OO 2116199 126 ,8.1 26 6 1.6 < 0.1 65 294
DVQOOO.OO 3/16199 124 26.6 14.0 11.9 116 6.2 19 7 1.3 0.1 < 0.10 37 170 294
DVQOOO.OO 4/15/98 145 30.4 16.6 13.0 131 6.1 29 6 0.9 0.1 0.11 9 169 339

IDVOOOO.OO 6119/98 204 37.0 27.0 19.0 173 6.2 50 12 < 0.1 0.1 0.20 2 254 462
DVOOOO.OO . 9116/98 194· 38.0 24.0 17.0 182 8.4 43 10 0.2 0.1 0.10 2 261 4\25
DVOOOO.OO 10/21/98 204 39.0 28.0 18.0 178 8.0 47 12 0.1 0.1 0.20 19 267 4\56

DVOOOO.OO 10/20199 182 35.0 23.0 20.0 166 8.2 4\7 14\ 1 275 447

DVOOOO.OCI 11117198 186 35.0 24.0 21.0 165 8.2 48 16 < 0.1 0.1 0.20 2 26S 452
DVOOOOOO 2116/98 125 27.0 14\.0 12.0, 113 8.1 25 6 1.6 < 0.1 0.10 65 172 294

IDVOOOOOO . 3/16/98 125 27.0 14.0 12.0 115 8.2 19 7 1.3 0.1 < 0.10 37 170 294

FROO1000 5/26/99 39 9.0 4\.0 5.0 50 7.0 1 < I < 0.1 < 0.1 < 0.10 3 64 92

KAOOOOOO 2116/98 83 7.7 43 30 4.2 39 329

KAOOOOOO 5/20198 54 12.7 5.4 20.0 42 7.6 25 19 2.1 0.11 122 220
KAOOOOOO 6/18/98 66 .16.0 7.0 21.0 53 7.2 24 22 2.2 0.10 76 127 236
KAOOOOOO 11116199 128 28.0 14,0 57.0 99 7.2 81 63 7.4 0.30 11 311 543

IKAOOOOOO 2117198 48 11.0 5.0 19.0 41 7.0 26 18 2.5 0.10 15 119 206

KAOOOOOO 5/19/99 86 18.0 10.0 4\0.0 59 6.9 4\6 43 3.2 0.20 21 241 360

KAOOOOOO 6/16199 61 13.0 7.0 19.0 60 .6.7 14 19 1.2 < 0.10 9 125 213
KAOOOOOO 11/17199 108 22.7 12.6 54.2 80 7.1 22 36 4.7 0.21 7 274 499
KA000331 1/21/98 114 22.8 13.9 61.3 76 7.9 49 82 5.4 < 0.1 0.32 8 303 537
KAOOO331 2116/98 103 7.9 46 60 6.5 < 0.1 11 462

IKAOOO331 3/16/98 101 21.7 11.4 53.3 71 8.0 56 56 6.0 0.1 0.36 4 265 467
KAOOO331 4/15/98 121 24.7 14.5 91.3 95 8.1 77 98 6.2 0.2 . 1.23 2 399 702

KAOOO331 5/20199 82 17.6 9.4 41.6 63 7.9 43 46 1.0 < 0.1 0.34 6 212 360
KA000331 6/17/98 49 . 11.2 5.1 17.9 39 7.4 22 16 1.8 < 0.1 0.12 11 117 193
KAOOO331 7/15/98 38 9.0 3.9 13.1 33 7.3 16 12 1.6 < 0.1 < 0.10 28 65 146
KAOOO331 6/19/98 64 14.0 7.0 19.0 51 7.1 20 19 1.6 < 0.1 0.10 30 118 220

IKAOOO331 9116/98 64 14.0 7.0 20.0 60 7.2 21 ·20 2.2 < 0.1 0.10 31 139 233
KAOOO331 10/21198 81 13.0 7.0 16.0 57 7.1 18 18 2.5 < 0.1 < 0.10 68 133 215
KAOOO331 11/16/98 66 14.0 7.3 21.0 86 7.0 22 24 3.4 < 0.1 0.10 6 146 255

KAOOO331 12116/98 94 21.0 10.0 47.0 71 7.4 48 48 5.5 < 0.1 0.30 8 220 421
KA000331 1/20199 112 25.0 12.0 46.0 72 7.0 60 57 8.0 < 0.0 0.30 13 271 472
KAOOO331 . 2117/99 91 20.0 10.0 38.0 62 7.3 48 44 5.4 < 0.0 0.20 8 218 364
KA000331 3/17/99 71 15.5 7.8 28.6 53 7.3 36 31 3.2 < 0.1 0.17 6 160 303 IKAOOO331 4/21199 80 17.0 8.0 38.0 62 7.0 45 39 3.1 < 0.1 0.20 17 179 350
KA000331 5/19199 70 15.0 6.0 30.0 47 6.6 38 33 3.3 < 0.1 0.20 24 164 281
KAOOO331 6/16/99 82 18.0 9.0 32.0 62 7.2 33 38 3.2 < 0.1 0.20 29 162 310
KAOOO331 7/21199 64 14.0 7.0 18.0 59 7.0 16 19 1.5 < 0.1 < 0.10 26 123 215
KA000331 9118/99 61 13.0 7.0 20.0 64 6.6 15 19 1.2 < 0.1 < 0.10 23 127 223
KAOOO331 9115/99 83 15.0 11.0 50.0 74 7.2 24 70 1.4 < 0.1 0.10 21 226 424 IKAOOO33 I 10120I99 60 14.0 fl.O 49.0 69 7.1 19 74 12 283 437
KAOO0331 11/17199 83 15.0 11.0 51.0 62 7.0 22 82 1.7 < 0.1 < 0.10 16 242 447
KAOOO331 12/15/99 fl3 19.0 16.0 91.0 76 7.4 36 151 2.8 < 0.1 0.20 3 389 725
KAOO68.fl 9116/96 76 16.0 6.0 30.0 57 7.4 39 33 5.0 < 0.1 0.20 32 177 300
KA006833 2/16/98 150 31.2 17.6 62.1 95 8.0 65 77 fl.6 0.35 351 609
KA006833 5/18/96 161 33.3 16.5 68.6 92 8.6 69 67 4.4 0.30 344 691 IKA006833 9118/96 64 14.0 7.0 22.0 51 7.4 16 22 2.3 0.10 137 235
KA006833 11/16/98 73 16.0 6.0 23.0 66 7.1 26 26 3.7 0.10 160 272
KAOO6833 2/17199 103 23.0 11.0 38.0 0.20
KA006833 5/18/99 73 16.0 8.0 30.0 0.20 246
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I Table C-1 (Con't)

I
Conventional Parameter, Ma"or Mineral, Fluoride, and Boron Concentrations in the SWP

CONCENTRATION (mg/L unless otherwise noted)
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KA 8/18/99 9 12.0 7.0 20.0 6.8 14 19 1.2 < 0.10 128 222
KA007082 7/15198 68 14.3 7.9 33.6 55 7.6 27 45 3.0 < 0.1 0.13 15 200 318
KA007089 1121/98 112 24.2 12.5 SO.5 70 7.8 52 58 6.6 < 0.1 0.21 26 279 467

KA007089 2/18/98 103 23.2 11.0 40.1 70 7.8 58 42 5.2 < 0.1 0.27 32 237 414

I
KA007089 3/18/98 120 26.8 12.9 51.1 77 8.0 74 54 5.5 0.1 0.32 291 498

KA007089 4/15198 99 22.0 10.8 41.2 67 7.9 58 44 4.3 0.1 0.27 9 222 412
KA007089 5/19/98 84 18.1 9.4 34.4 62 8.0 41 41 3.0 < 0.1 0.18 12 193 354
KA007089 8/17/98 55 12.4 5.8 21.0 44 7.6 26 22 1.6 < 0.1 0.13 11 126 225
KA007089 7/15198 67 13.9 7.7 32.9 52 7.6 27 43 2.8 < 0.1 0.13 22 180 312
KA007089 8/19/98 97 19.0 12.0 46.0 69 7.6 35 61 3.2 < 0.1 0.20 6 223 421

I
KA007069 9/16/98 70 15.0 8.0 24.0 57 7.2 25 26 2.5 < 0.1 0.10 9 151 255

KA007089 10121/98 64 14.0 7.0 20.0 56 7.3 16 19 2.9 < 0.1 0.10 11 137 225
KA007089 11/18/98 89 19.0 10.0 36.0 75 7.1 36 37 4.7 < 0.1 0.20 7 192 351
KA007089 12/16198 111 23.0 13.0 61.0 88 7.8 49 69 4.3 < 0.1 0.20 2 284 516
KA007089 1120199 118 26.0 13.0 54.0 83 7.7 66 65 7.5 < 0.1 0.30 7 295 534

KA007089 2/17/99 75 17.0 8.0 29.0 59 7.2 40 35 4.2 < 0.0 0.20 12 171 323

I
KA007089 3/17/99 73 16.0 8.0 32.0 54 7.3 45 36 3.5 < 0.1 0.20 7 190 333
KA007089 4121/99 93 19.0 11.0 46.0 74 7.3 42 57 2.7 < 0.1 0.20 12 216 425
KA007089 5/19/89 99 20.0 12.0 SO.O 78 7.3 37 62 1.9 < 0.1 0.20 5 249 427

KA007089 6/18/99 99 20.0 12.0 52.0 79 7.6 37 63 1.9 < 0.1 0.20 8 233 442
KA007089 7121/99 80 17.0 9.0 31.0 74 7.8 26 39 1.5 < 0.1 0.10 18 177 316

KA007089 8/19/89 70 15.0 8.0 28.0 69 7.1 20 31 1.0 < 0.1 0.10 14 158 272

I
KA007089 9/15199 81 16.0 10.0 41.0 75 7.2 23 56 1.7 < 0.1 0.10 5 201 375
KA007089 10120199 94 18.0 12.0 52.0 77 7.5 29 69 8 269 456

KA007089 11/17/99 94 18.0 12.0 54.0 71 7.3 32 83 3.2 < 0.1 0.10 8 257 483
KA007089 12/15199 105 19.0 14.0 67.0 75 7.2 38 98 2.7 < 0.1 0.20 5 290 580

KA017226 1121/98 117 23.7 14.0 55.5 72 7.9 44 78 5.9 < 0.1 0.18 9 288 518
KA017226 2/18198 278 70.4 24.8 77.6 78 8.0 298 37 5.4 0.2 0.37 18 593 883

I
KA017226 3/18198 151 32.9 16.7 80.3 100 8.3 88 61 5.7 0.2 0.58 11 347 599
KAOI7226 4/15198 132 28.5 14.7 55.6 83 8.3 52 60 4.6 0.1 0.39 14 300 541

KA017226 5/19/88 93 20.1 10.5 40.4 64 8.0 54 47 2.4 < 0.1 0.21 18 214 406
KAOI7226 6/17196 66 14.7 7.2 28.3 52 7.8 33 30 1.5 < 0.1 0.23 18 183 283
KAOI722& 7/14196 65 13.9 7.4 31.1 53 7.5 26 40 2.4 < 0.1 0.13 89 162 298
KA017226 8/19/98 90 18.0 11.0 44.0 88 7.8 34 57 2.8 < 0.1 0.20 23 220 398

I
KA017226 9/16198 82 18.0 9.0 34.0 65 7.4 30 42 2.7 < 0.1 0.20 8 188 33B
KA017226 10121/98 66 15.0 7.0 22.0 60 7.4 21 20 3.0 < 0.1 0.10 16 137 234
KA017226 11/18198 73 16.0 8.0 26.0 87 7.2 27 26 4.1 < 0.1 0.10 5 155 275

KA017226 12/16196 109 24.0 12.0 SO.O 85 7.8 46 59 4.9 < 0.1 0.20 4 260 472

KAOI7226 1120199 106 22.5 12.1 SO.2 79 7.7 51 63 4.3 < 0.1 0.26 2 258 495
KA017226 2/17/99 82 18.0 9.0 34.0 62 7.4 44 39 4.8 < 0.1 0.20 4 189 346

I
KA017226 3/17/99 75 17.0 8.0 34.0 56 7.4 45 37 3.7 < 0.1 0.20 11 187 341
KA017226 4120199 95 20.0 11.0 45.0 70 7.4 56 51 3.8 < 0.1 0.20 235 424

KA017226 5/18/99 90 18.0 11.0 47.0 77 7.3 37 59 2.1 < 0.1 0.20 6 238 422

KA017226 6/15199 99 20.0 12.0 49.0 82 7.7 37 83 1.7 < 0.1 0.20 11 233 440

KA017226 7120199 82 18.0 9.0 31.0 75 7.4 26 39 1.7 < 0.1 0.10 179 326
KA017226 8/17/99 68 14.0 8.0 27.0 64 7.0 20 28 1.2 < 0.1 0.10 14 156 261

I
KAOI7226 9/14/99 81 16.0 10.0 34.0 78 7.5 21 43 1.8 < 0.1 0.10 6 183 330

KA017226 10119/89 94 18.0 12.0 51.0 78 7.5 27 71 6 258 460

KA017226 11/18/99 97 19.0 12.0 57.0 74 7.4 34 87 3.5 < 0.1 0.20 4 268 513

KA017226 12/14/99 98 18.0 13.0 69.0 74 7.2 34 102 3.2 < 0.1 0.10 7 304 573

KA021 031 416198 125 27.0 .14.0 52.0 80 8.0 78 56 5.8 0.1 0.40 10 295 518

KA021031 4/14/98 128 28.0 14.0 52.0 79 8.2 76 52 5.0 0.1 0.30 5 291 515

I
KA024454 1120198 113 22.0 14.0 61.0 71 7.9 43 84 5.9 < 0.1 0.20 8 297 534
KA024454 2/17/98 89 19.0 10.0 41.0 62 7.8 42 49 5.2 < 0.1 0.20 9 227 394

KA024454 3/17/98 89 19.0 10.0 42.0 68 9.0 42 49 1.7 < 0.1 0.20 8 218 389

KA024454 4/14/98 59 17.0 4.0 12.0 65 7.9 10 4 2.0 0.2 < 0.10 26 108 170

KA024454 5120198 41 12.1 2.6 10.5 so 7.8 5 4 0.4 0.2 < 0.10 37 78 135

KA024454 6/16/98 34 10.3 2.0 8.3 42 7.6 5 3 0.2 0.2 < 0.10 21 78 109

I
KA024454 7/15/98 57 12.4 6.3 25.1 46 7.6 22 29 2.6 < 0.1 0.12 76 124 244

KA024454 8/18/98 84 17.0 10.0 38.0 82 7.5 32 so 2.7 < 0.1 0.20 3 186 383
KA024454 9/15198 86 18.0 10.0 35.0 89 7.5 30 46 2.2 < 0.1 0.10 11 206 349

KA024454 10120198 66 15.0 7.0 21.0 80 7.4 22 21 3.0 <. 0.1 0.10 13 142 237

KA024454 11/17/98 84 14.0 7.0 20.0 58 7.4 22 21 3.2 < 0.1 0.10 11 130 239

KA024454 12/15198 91 20.0 10.0 38.0 74 7.8 29 45 3.4 < 0.1 0.20 5 207 371

I
KA024454 1/19/99 118 26.0 13.0 64.0 94 7.9 58 74 4.8 < 0.1 0.30 2 315 541

KA024454 2/16199 91 20.0 10.0 46.0 74 7.6 44 53' 3.3 < 0.1 0.20 3 216 418

KA024454 3/16199 66 15.0 7.0 28.0 51 7.2 38 30 3.5 < 0.1 0.20 24 158 294

KA024454 4120199 98 21.0 11.0 48.0 71 7.4 60 54 3.7 < 0.1 0.30 18 231 447

KA024454 5/16199 93 19.0 11.0 46.0 77 7.4 38 59 2.0 < 0.1 0.20 18 232 418

KA024454 6/15199 99 20.0 12.0 48.0 78 7.8 38 82 2.0 < 0.1 0.20 17 228 435

I
KA024454 7120199 89 19.0 .10.0 39.0 77 7.5 31 48 2.0 < 0.1 0.20 20 199 364

KA024454 8/17/98 70 15.0 8.0 27.0 65 6.9 19 29 1.5 < 0.1 0.10 14 153 265

KA024454 9/14/99 75 15.0 9.0 31.0 76 7.5 19 39 1.6 < 0.1 0.10 9 164 306

KA024454 10119/99 97 19.0 12.0 53.0 78 7.8 29 72 11 258 470

KA024454 11/16199 97 19.0 12.0 57.0 75 7.3 33 88 3.0 < 0.1 0.20 4 242 497

KA024454 12/14/99 94 18.0 12.0 58.0 75 7.3 36 80 3.6 < 0.1 0.20 4 291 500

I
KA030341 1121/98 118 22.1 14.8 72.7 66 7.6 48 100 6.0 < 0.1 0.18 13 345 807

KA030341 2/18/98 131 27.2 15.3 67.0 85 8.0 60 81 7.5 0.1 0.24 2 317 584
KA030341 3/18/98 127 28.1 13.9 65.4 92 7.9 59 77 8.0 0.2 0.22 6 334 579

KA030341 5120198 43 12.8 2.7 10.4 52 7.8 6 4 0.8 0.2 < 0.10 11 89 137

KA030341 6/17196 35 10.6 2.0 8.1 43 7.8 4 2 0.3 0.2 < 0.10 16 73 106

KA030341 7115/98 52 12.3 5.1 19.2 41 8.0 20 22 2.0 < 0.1 0.10 140 114 205

I
KA030341 6/19196 93 19.0 11.0 41.0 66 7.5 34 57 2.9 < 0.1 0.20 70 219 398
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Table C-1 (Con't) I

Conventional Parameter, Ma"or Mineral Fluoride and Boron Concentrations in the SWP
CONCENTRATION (mg/L unless otherwise noted)
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I030 80 1 .0 9.0 30.0 2 3 2.4 < .0 20 19 313

KA030341 10121/98 86 15.0 7.0 21.0 61 7.4 22 21 2.8 < 0.1 ·0.10 15 139 239

KA030341 11/18/98 84 14.0 7.0 20.0 63 7.1 .21 20 2.9 < 0.1 0.10 7 137 235

KA030341 12/18/98 69 18.0 7.0 26.0 86 7.6 22 25 3.2 < 0.1 0.10 4 152 271

KA030341 1/20199 114 28.0 12.0 43.0 102 8.7 44 48 2.3 0.1 0.20 4 234 426

KA030341 2/17/99 121 27.0 13.0 41.0 109 8.0 47 42 1.5 0.2 0.20 3 223 433

IKA030341 3/17/99 86 15.0 . 7.0 26.0 51 7.4 36 26 3.4 < 0.1 0.20 47 143 277

KA030341 4/21/99 89 19.0 10,0 45,0 69 7.4 55 49 3.4 < 0.1 0.20 16 230 416

KA030341 5/19/99 90 18.2 10,8 45.0 79 7.6 24 56 1.9 < 0.1 0.17 30 249 414

KA030341 6/18/99 99 20,0 12.0 52,0 60 7.6 38 62 1.9 < 0.1 0.20 24 230 436

KA030341 7/21/99 86 18.0 10.0 36.0 73 7.2 29 '44 2.1 < 0.1 0.10 34 193 350

KA030341 8/18/99 70 15.0 6.0 27.0 69 7.0 22 31 1.6 < 0.1 0,10 28 157 300

IKA030341 9/15/99 77 16.0 9.0 31.0 78 7.5 19 37 1.5 < 0.1 0.10 13 186 305

KA030341 10120/99 94 18.0 12.0 52.0 86 6.0 27 71 13 258 460

KA030341 11/17/99 97 19.0 12.0 54.0 82 7.4 32 78 3.1 < 0.1 0.20 3 257 490

KA030341 12/15/99 97 19.0 12.0 58.0 76 7.2 38 79 3.7 < 0.1 0.20 5 286 511

KA033180 6/10/99 99 20.0 12.0 52.0 91 6.9 37 84 1.7 0.20' 243 444
KA033180 7/26/99 77 19.0 9.0 32.0 71 7.4 26 38 1.8 < 0.1 0.10 182 317

IKA040341 2/18/98 107 21.2 13.1 70.3 68 7.9 39 99 4.2 < 0.1 0.17 68 299 570

KA040341 5120199 42 12.5 2.7 9.1 52 8.0 < 1 3 0.8 0.1 < 0.10 20 83 130

KA040341 6/19/98 93 19.0 11.0 44.0 68 7.5 35 61 3.1 < 0.1 0.20 33 218 419

KA040341 11/18/98 68 15.0 7.0 21.0 71 7.4 22 21 1.3 < 0.1 0.10 7 134 238

KA040341 2/17/99 80 19.0 8.0 26.0 75 7.5 27 26 1.2 < 0.1 0.10 5 162 289

KA040341 5/16199 93 19.0 11.0 48.0 75 7.4 40 60 1.5 < 0,1 0.20 47 286 427

IKA040341 6/18/99 70 15.0 8.0 28.0 69 7.0 20 31 1.4 < 0.1 0.10 30 157 274

KA040341 11/17/99 97 19.0 12.0 50.0 97 8.9 26 71 0.3 < 0.1 0.10 3 242 452

KA041286 1/21/96 90 16.2 10.9 47.9 74 8.0 30 84 2.3 < 0.1 0.14 2 233 423

KA041288 2/18/98 90 19.9 1!l.5 44.5 70 8.0 26 57 2.5 < 0.1 0.14 3 220 402

KA041289 3/18/98 81 17.5 9.1 39.3 66 6.0 24 52 2.4 < 0.1 0.12 3 198 384

KA041289 4/15/98 98 20.8 11.2 41.4 73 8.0 45 53 2.4 0.1 0.19 4 227 422

IKA041289 5120199 73 17.9 6.9 23.8 69 8.0 25 24 1.4 0.1 0.13 3 157 272

KA041289 6/17/98 81 16.2 5.0 17.8 63 7.9 16 13 0.3 0.2 0.12 4 115 206

KA041289 7/15/98 54 13.9 4.6 17.1 59 7.7 16 12 0.5 0.2 0.11 100 192

KA041289 6/19/98 62 15.0 6.0 24.0 54 7.2 23 29 1.6 0.1 0.10 12 146 260
KA041286 9/18/98 75 17.0 8.0 32.0 85 8.0 28 41 2.2 0.1 0.10 4 189 324

KA041288 10121/96 90 17.0 9.0 31.0 86 7.4 27 37 2.3 0.1 0.10 3 183 316

IKA041288 11/18/98 75 17.0 8.0 29.0 70 7.0 28 33 2.3 < 0.1 0.10 2 178 304

KA041289 12/16/98 73 16.0 8.0 28.0 68 7.5 22 31 2.1 < 0.1 0.10 2 152 289
KA041289 1/20199 78 18.0 8.0 30,0 68 7.4 27 31 2.4 < 0.1 0.10 3 163 381

KA041289 2/17/99 78 18.0 8.0 27.0 67 7.2 28 30 2.3 < 0.0 0.10 2 150 290

KA041288 3/17/99 78 18.0 8.0 28.0 70 7.6 30 30 2.2 < 0.1 0.20 4 169 318

KA041288 4/21/99 73 16.0 8.0 32.0 84 7.2 36 34 2.5 < 0.1 0.20 4 167 317

IKA041288 5/19/99 82 16.0 9.0 39.0 69 7.4 42 40 1.7 < 0.1 0.20 3 228 356

KA041288 6/16/99 89 19.0 10.0 48.0 72 7.4 40 51 2.0 < 0.1 0.20 6 230 395

KA041288 7/21/99 98 21.0 11.0 46.0 80 7.3 39 56 2.1 < 0.1 0.20 6 230 417

KA041288 9/18/99 88 16.0 10.0 38.0 71 8.7 34 46 1.7 < 0.1 0.20 6 214 368

KA041288 9/15/99 80 17.0 9.0 31.0 73 7.4 24 37 1.1 < 0.1 0.10 4 169 310

KA041288 10120199 84 17.0 10.0 42.0 73 7.4 25 55 2 249 473

IKA041288 11/17/96 90 18.0 11.0 44.0 75 7.1 26 62 1.8 < 0.1 0.10 2 228 418

KA041289 12/15/99 80 18.0 11.0 51.0 75 7.0 28 71 2.5 < 0.1 0.10 3 241 460

KA024102 5/16188 39 12.0 2.3 9.1 51 7.8 2 3 0.3 0.2 < 0.10 31 75 121

KA024102 6/18/98 32 9.8 1.8 7.2 41 7.5 3 2 0.1 0.2 < 0.10 24 74 98

1<8001838 1/21/98 109 21.9 13.2 51.8 72 7.9 40 74 5.3 < 0.1 0.17 7 274 487

1<8001638 5120198 92 19.2 10.8 52.0 72 8.0 51 57 1.2 0.1 0.47 10 248 449

I1<8001838 6/17/96 49 11.3 5.0 17.9 41 7.5 23 18 io < 0.1 0.12 21 116 195

1<8001838 7/15/98 39 9.2 3.9 14.2 35 7.4 17 14 1.7 < 0.1 0.11 20 85 157

1<8001838 6/18/98 84 14.0 7.0 21.0 56 7.1 23 22 2.3 < 0.1 0.10 34 132 233

1<8001836 9/16/98 84 14.0 7.0 21.0 60 7.3 22 21 2.1 < 0.1 0.10 8 139 235

1<8001636 10121/96 84 14.0 7.0 19.0 58 7.1 16 19 2.3 < 0.1 0.10 5 132 216

1<8001638 11/18/96 70 15.0 8.0 23.0 84 7.2 23 25 3.6 < 0.1 0.10 28 139 267

I1<8001638 12/16/96 103 23.0 11.0 54.0 89 7.6 53 54 5.9 < 0.1 0.30 4 247 458 ,
K8oo1638 1/20/99 114 26.0 12.0 48.0 71 7.2 60 55 6.4 < 0.1 0.20 14 267 453'

K8001836 2/17198 91 20.0 10.0 39.0 62 6.6 48 46 5.1 < 0.1 0.20 5 217 386

K8001838 3/17/99 73 16.0 8.0 30.0 55 7.3 39 33 3.0 < 0.1 0.20 4 170 311

K8001638 4/21/99 60 17.0 9.0 37.0 65 7.2 42 40 2.5 < 0.1 0.20 4 185 356

1<8001638 5/16199 73 18.0 8.0 33.0 52 7.0 39 36 3.2 < 0.1 0.20 30 198 307

IK8001638 6/16/99 85 19.0 9.0 34.0 63 7.3 36 38 3.4 < 0.1 0.20 28 182 330

K8001638 7/21/96 84 14.0 7.0 18.0 60' 6.9 15 19 1.5 < 0.1 < 0.10 18 124 211

K8001838 8/18/99 61 13.0 7.0 20.0 60 6.8 14 19 1.2 < 0.1 < 0.10 12 123 225

K8001638 6/15/99 83 15.0 11.0 46.0 78 7.3 23 67 1.3 < 0.1 0.10 8 218 411

K8001636 10120/99 67 15.0 12.0 50.0 70 7.2 20 74 3 272 440

K8oo1838 11/17/99 85 16.0 11.0 53.0 63 7.0 22 83 1.9 < 0.1 0.10 17 238 454

IK8001638 12/15199 113 19.0 16.0 93.0 76 7.3 39 151 2.9 < 0.1 0.20 3 398 734

K8004207 2/18/96 114 7.9 40 70 4.1 < 0.1 11 495

K8004207 5120/98 106 21.7 12.6 60.2 60 8.0 60 68 1.5 0.1 1.00 8 260 518

K8004207 8/19198 10B 22.0 13.0 21.0 89 7.7 31 19 1.9 < 0.1 0.10 16 188 301

K8004207 10121/98 144 26.0 16.0 19.0 127 7.8 35 15 1.1 0.1 0.10 4 206 356

K8004207 11/16/98 73 16.0 8.0 23.0 72 7.1 24 24 3.6 < 0.1 0.10 8 152 273

IK8004207 5/19/99 75 17.0 6.0 35.0 54 7.1 39 38 < 0.1 0.20 10 210 315

K8004207 8/16199 68 14.0 6.0 20.0 68 6.9 15 19 1.3 < 0.1 0.10 13 131 238

K8004207 10120199 139 26.0 16.0 34.0 124 8.0 36 42 2 254 445

K8004207 11/17/96 130 24.0 17.0 38.0 111 7.9 36 52 1.0 0.1 0.10 2 247 455

KCOOO934 1/20198 115 23.0 14.0 84.0 74 8.2 53 81 5.0 < 0.1 0.20 2 311 565
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KCOOO934 3/17/98 191 37.0 24.0 80.0 108 8.7 158 64 3.7 0.2 0.80 3 4SO 748
KCOOO934 4114/98 128 28.0 14.0 58.0 82 8.4 80 61 4.3 0.1 0.40 5 303 536
KCOOO934 5/20198 87 18.5 10.0 39.0 86 8.0 43 48 2.3 < 0.1 0.21 18 205 378
KCOOO934 6118/98 67 14.8 7.5 29.8 52 8.0 34 30 1.3 < 0.1 0.22 27 161 284
KCOOO934 7/15/98 61 12.7 7.0 29.2 50 7.7 24 34 2.5 < 0.1 0.12 77 140 269
KCOOO934 8/18/98 84 17.0 10.0 38.0 64 7.9 32 50 2.3 < 0.1 0.20 25 200 382
KCOOO934 9/15/98 73 16.0 8.0 26.0 63 7.7 26 29 1.8 < 0.1 0.10 9 154 275
KCOOO934 10120198 68 15.0 7.0 21.0 60 7.4 22 21 3.1 < 0.1 0.10 14 137 236
KCOOO934 11/17/98 73 16.0 8.0 25.0 65 7.7 26 26 3.0 < 0.1 0.10 8 156 269
KCOOO934 12/15/98 86 18.0 10.0 36.0 76 7.8 30 43 3.1 < 0.1 0.20 3 195 381
KCOOO934 1/19/99 94 21.0 10.0 48.0 78 7.2 48 53 4.5 < 0.1 0.20 2 248 425
KCOOO934 2/16199 109 24.0 12.0 48.0 77 7.6 60 55 7.3 < 0.0 0.20 3 250 485
KCOOO934 3/16199 70 15.0 8.0 30.0 54 7.5 41 32 3.2 < 0.1 0.20 6 175 308
KCOOO934 4/20199 95 20.0 11.0 45.0 72 7.3 56 51 3.3 < 0.1 0.20 8 229 426
KCOOO934 5/16199 90 18.0 11.0 48.0 76 7.4 37 60 2.0 < 0.1 0.20 17 234 418
KCOOO934 6115/99 99 20.0 12.0 49.0 86 8.2 37 63 1.6 < 0.1 0.20 16 226 438
KCOOO934 7/20199 89 19.0 10.0 39.0 81 8.0 31 48 1.6 < 0.1 0.20 22 204 366

KCOOO934 8/17/99 70 15.0 8.0 27.0 80 8.4 19 30 0.8 < 0.1 0.10 34 155 278
KCOOO934 9/14/99 75 15.0 9.0 33.0 81 8.4 20 41 1.0 < 0.1 0.10 5 168 315
KCOOO934 10/19199 94 18.0 12.0 53.0 85 8.0 27 74 11 272 483
KCOOO934 11/9/99 80 18.0 11.0 52.0 74 7.4 30 73 2.2 <. 0.1 0.10 3 251 472
KCOOO934 12/14/98 84 18.0 12.0 58.0 88 8.5 36 80 2.2 < 0.1 0.20 1 255 514
KGOOOOOO 1/21/98 55 9.8 7.4 16.6 80 8.0 10 10 0.8 0.1 0.11 175 128 187
KGOOOOOO 1/29/98 75 12.2 10.9 29.2 82 7.6 20 21 0.9 0.0 0.15 102 172 281
KGOOOOOO 2/2/98 49 8.7 6.5 11.8 57 6.9 5 6 0.6 0.0 < 0.10 256 90 150
KGOOOOOO 2/18/98 58 7.7 6 8 0.7 < 0.1 168 173
KGOOOOOO 3/18/98 83 13.5 12.0 37.2 89 8.3 20 36 0.6 0.1 0.15 63 196 338

KGOOOOOO 4115/98 121 18.8 17.9 48.4 132 7.7 32 43 0.4 0.1 0.25 29 262 457
KGOOOOOO 5/20198 160 25.1 23.7 39.4 158 8.2 49 28 1.0 0.2 0.39 36 274 487
KGOOOOOO 8/17/98 162 25.8 23.6 41.6 167 8.1 48 32 1.4 0.2 0.40 52 287 S01
KGOOOOOO 7/15/98 151 25.2 21.3 37.9 ISO 8.0 45 25 2.4 0.2 0.38 49 249 457
KGOOOOOO 8/19198 107 18.0 15.0 25.0 109 8.0 24 17 1.2 0.1 0.20 65 186 318
KGOOOOOO 9/18/98 100 17.0 14.0 21.0 104 7.8 19 15 0.9 0.1 0.20 49 176 291

KGOOOOOO 10121/98 107 18.0 15.0 23.0 113 8.0 18 17 0.9 0.1 0.20 44 180 310
KGOOOOOO 11/18/98 98 18.0 14.0 22.0 100 7.2 20 17 1.3 0.1 0.20 43 188 292
KGOOOOOO 12/18/98 104 17.0 15.0 29.0 116 7.5 24 26 1.4 0.1 0.20 32 186 350
KGOOOOOO 116199 21
KGOOOOOO 1/13/99 19
KGOOOOOO 1/20199 122 21.0 17.0 31.0 118 7.8 36 24 1.9 0.1 0.20 30 206 372
KGOOOOOO 1/27199 21
KGOOOOOO 213199 23
KGOOOOOO 219199 185
KGOOOOOO 2/17/99 69 11.0 10.0 36.0 78 7.1 26 24 2.2 0.1 0.20 222 173 292
KGOOOOOO 2/24199 154
KGOOOOOO 312199 98
KGOOOOOO 319198 67
KGOOOOOO 3/17199 106 16.0 16.0 SO.O 114 7.6 40 47 1.2 0.1 0.30 52 281 460

KGOOOOOO 3/24199 36
KGOOOOOO 3130199 137
KGOOOOOO 418199 112
KGOOOOOO 4/13/99 76
KGOOOOOO 4/21199 119 18.0 18.0 58.0 137 7.4 44 47 0.6 0.2 0.30 51 284 501

KGOOOOOO 4/27/99 43
KGOOOOOO 5/19/99 148 22.0 22.0 42.0 158 7.8 44 30 1.1 0.2 0.40 54 300 483
KGOOOOOO 6116199 111 18.0 16.0 27.0 109 7.6 25 20 1.6 0.1 0.30 77 183 326
KGOOOOOO 7/21199 83 15.0 11.0 18.0 87 7.2 16 12 1.8 0.1 0.10 104 136 237

KGOOOOOO 8116199 78 13.4 10.4 16.1 81 7.0 13 9 1.4 0.1 0.13 115 130 218

KGOOOOOO 9/15/99 78 14.0 10.0 17.0 95 7.4 13 10 1.1 0.1 0.10 58 133 234

KGOOOOOO 10120199 83 15.0 11.0 18.0 92 7.4 14 12 43 161 248

KGOOOOOO 11/3/99 44

KGOOOOOO 11/10199 39
KGOOOOOO 11/17199 83 15.0 11.0 18.0 88 7.3 15 14 1.1 0.1 0.10 30 142 255

KGOOOOOO 11/17199 29
KGOOOOOO 11/24/99 35

KGOOOOOO 12/1199 32
KGOOOOOO 1218199 29
KGOOOOOO 12/15/99 78 14.0 10.0 19.0 88 7.4 17 15 2.1 < 0.1 0.10 22 138 268
KGOOOOOO 12/22/99 24
KGOOOOOO 12/29199 18
KGOOOOOO 1/5100 21
KOOO2121 2/18/98 53 7.8 8 8 1.2 < 0.1 168 174

KOOO2121 5/20198 161 25.4 23.7 41.5 158 8.2 48 30 1.0 0.2 0.39 27 276 494

KGOO2121 8119/98 113 19.0 16.0 28.0 114 7.9 25 18 1.4 0.1 0.20 81 172 331
KGOO2121 11/19198 98 18.0 14.0 22.0 110 7.3 21 14 1.8 0.1 0.20 38 172 299
KGOO2121 2/17199 73 11.0 11.0 39.0 74 7.1 29 34 0.1 0.20 124 180 326
KOOO2121 5/19/99 155 24.0 23.0 48.0 156 7.6 49 33 1.2 0.2 0.40 44 324 494
KOOO2121 8116199 74 13.0 10.0 16.0 80 6.8 13 10 1.5 < 0.1 0.10 88 131 218

KOOO2121 11/17199 83 15.0 11.0 17.0 87 7.2 14 13 1.5 0.1 0.10 31 138 248

LDool000 5/26199 23 6.0 2.0 3.0 32 6.6 < 1 < 1 < 0.1 < 0.1 < 0.10 2 48 58

LDOO1000 5126199 23 6.0 2.0 3.0 31 6.7 < 1 < 1 < 0.1 < 0.1 < 0.10 2 41 58
PEOO2000 2/17/98 133 27.5 15.6 72.2 100 8.2 51 86 0.4 0.1 0.24 < 1 323 610
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Table C-1 (Con't) I

Conventional Parameter, Ma or Minerai, Fluoride and Boron Concentrations in the SWP
CONCENTRATION (mg/L unless otherwise noted)
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I00 8/98 1 6 2 .6 9. 8.3 < 0.1 0.1 < 1 6 6

PE002000 6/17/98 115 23.0 14.0 57.0 92 8.1 45 74 < 0.1 0.1 0.20 < 1 269 518

PEOO2ooo 11/18/98 111 23.0 13.0 53.0 94 8.3 40 66< 0.1 0.1 0.20 < 1 262 483

PEOO2ooo 2/16/99 113 24.0 13.0 51.0 98 7.9 41 65 < 0.1 0.1 0.20 1 262 488

PEOO2ooo 5/17/99 113 24.0 13.0 58.0 102 8.5 44 67 < 0.1 0.1 0.20 2 297 493

PEOO2ooo 6/16/99 120 25.0 14.0 59.0 109 8.0 44 70 < 0.1 0.1 0.20 1 275 504

IPEOO2ooo 11/15/99 116 25.0 13.0 54.0 96 7.4 44 69 < 0.1 0.1 0.20 < 1 271 517

PYOOlooo 2/17/98 133 30.8 13.5 47.2 80 8.0 69 56 2.5 0.2 0.29 21 279 502

PYOOlooo 5/19/98 183 44.7 17.4 38.7 95 8.1 94 37 1.6 0.4 0.39 2 331 552

PYOOlooo 6/16/96 122 29.0 12.0 34.0 79 8.1 66 38 1.1 0.2 0.30 3 228 413

PYOOlooo 11/17198 154 37.0 15.0 37.0 96 7.6 69 38 1.6 0.3 0.40 < 1 294 491

PYOO1000 2/16/99 166 40.0 16.0 36.0 103 7.6 69 38 1.6 0.3 0.40 < 1 297 509

IPYOO1000 5/16/99 117 27.0 12.0 42.0 90 7.4 72 39 2.4 0.2 0.30 1 264 433

PYOO1000 6/17/99 114 26.0 12.0 40.0 65 7.2 55 42 1.7 0.2 0.30 3 236 453

PYOO1000 11/16/99 107 23.0 12.0 42.0 61 7.3 45 54 2.0 0.1 0.20 1 243 438

81002000 2/17/99 91 18.8 10.6 45.6 76 9.0 27 59 2.4 < 0.1 0.14 2 220 404

81002000 5/16/99 73 18.0 6.9 25.3 66 9.3 26 24 0.9 0.1 0.15 4 164 278

81002000 6/16/98 62 15.0 6.0 25.0 58 7.6 23 29 1.6 0.1 0.10 10 148 261

I81002000 11/17/98 75 17.0 8.0 29.0 65 7.2 26 34 2.2 < 0.1 0.10 2 175 310

81002000 2/16/99 76 18.0 8.0 27.0 70 7.4 26 31 2.2'< 0.0 0.10 2 160 292

81002000 5/16/99 69 19.0 10.0 39.0 80 6.9 43 42 0.5 < 0.1 0.20 3 227 381

81002000 6/17/99 66 18.0 10.0 36.0 74 6.9 30 45 1.6 < 0.1 0.20 6 198 353

SIOO2ooo 11/16/99 90 18.0 11.0 44.0 75 7.2 26 62 1.8 < 0.1 0.10 2 220 426

8LOOlooo 6/19198 103 20.0 13.0 58.0 64 7.9 38 76 0.3 < 0.1 0.20 6 250 488

I8LOO5000 1/20198 102 20.4 12.3 54.0 71 7.9 34 78 2.9 < 0.1 0.17 2 265 464

SLOO5000 2/17/98 99 19.5 12.2 53.3 73 8.0 34 73 3.0 < 0.1 0.16 6 261 475

SLOO5000 3/17198 99 19.9 12.0 56.6 74 8.0 38 76 3.3 < 0.1 0.16 2 258 468

SLOO5000 4/14198 101 19.9 12.4 54.5 76 8.0 38 77 3.1 0.1 0.16 < 1 264 469

SLOO5000 5/19198 101 19.8 12.4 52.7 75 8.1 37 75 2.7 < 0.1 0.16 1 265 468

SLOO5000 6/16/98 102 19.7 12.7 54.6 78 8.1 36 75 2.6 < 0.1 0.16 1 262 485

I8LOO5000 7/14/98 99 19.3 12.3 54.9 76 8.8 37 77 2.0 < 0.1 0.16 2 266 465

SLOO5000 6/19/98 103 20.0 13.0 66.0 63 8.8 38 76 1.1 < 0.1 0.20 2 249 488

SLOO5OOO 10120I88 99 20.0 12.0 47.0 76 7.4 32 65 2.1 < 0.1 0.20 2 238 433

SLOO5000 11/18198 97 19.0 12.0 47.0 60 7.2 35 64 2.0 < 0.1 0.20 1 250 448

SLOO5OOO 12/18/98 97 19.0 12.0 51.0 78 7.7 33 83 2.0 < 0.1 0.20 < 1 234 437

SLOO5000 1/20199 99 20.0 12.0 48.0 85 7.6 37 65 2.5 < 0.1 0.20 1 265 450

ISLOO5000 2/17/99 99 20.0 12.0 45.0 79 7.5 37 83 2.6 < 0.0 0.20 < 1 226 0442

8LOO5000 3/17/99 97 19.0 12.0 47.0 78 7.4 38 62 2.5' < 0.1 0.20 1 236 444

SLoo5000 4/21/99 93 19.0 11.0 46.0 76 7.4 36 62 2.4 < 0.1 0.20 < 1 238 436

SLOO5OOO 5/19/99 97 19.0 12.0 49.0 81 7.3 37 63 2.0 < 0.1 0.20 1 250 436

SLOO5000 6/16/99 99 20.0 12.0 49.0 81 7.8 38 64 1.9 < 0.1 0.20 4 238 442

8LOO5000 7/21/99 104 22.0 12.0 49.0 85 7.9 37 64 1.1 < 0.1 0.20 7 248 0449

I8LOO5000 6/16/99 99 20.0 12.0 52.0 68 8.2 35 64< 0.1 < 0.1 0.20 4 243 445

8LOO5000 9/15199 93 19.0 11.0 47.0 62 7.4 33 60 0.8 < 0.1 0.20 232 423

SLOO5000 10120/99 97 19.0 12.0 48.0 63 7.8 31 62 2 253 432

SLOO5000 11/17/99 97 19.0 12.0 45.0 83 7.3 31 64 1.5 < 0.1 0.20 239 442

8LOO5ooo 12/15199 97 19.0 12.0 50.0 76 7.2 33 71 2.2 < 0.1 0.20 2 232 452

TAOO1000 1/21/98. 38 6.0 4.0 4.0 37 7.4 2 < 1 0.2 < 0.1 < 0.10 6 58 69

ITAOOlooo 2/16/98 30 7.0 3.0 3.0 33 7.2 1 1 0.2 < 0.1 < 0.10 6 45 74

TAOO1000 3/18198 30 7.0 3.0 3.0 34 7.3 2 1 0.2 < 0.1 < 0.10 6 54 76

TAOOlooo 4/15198 30 7.0 3.0 3.0 34 7.2 2 1 0.2 < 0.1 < 0.10 9 48 74

TAOOlooo 5120198 29 7.0 2.9 2.6 32 7.2 < 1 1 < 0.1 < 0.1 < 0.10 5 49 73

TAOOlooo 9/16/98 29 6.9 2.8 2.7 33 7.2 1 1 < 0.1 < 0.1 < 0.10 4 51 70

TAOO1000 7/15196 27 6.6 2.7 2.7 33 7.2 1 < 1 < 0.1 < 0.1 < 0.10 6 36 69

ITAOOlooo 6/19/96 30 7.0 3.0 3.0 33 6.9 2 < 1 < 0.1 < 0.1 < 0.10 42 88

TAOOlooo 9/16/99 32 6.0 3.0 3.0 36 7.0 2 1 0.2 < 0.1 < 0.10 3 50 76

TAOOlooo 10122198 28 6.8 2.8 2.6 33 6.9 2 < 1 0.1 < 0.1 < 0.10 2 48 67

TAOOlooo 11/16/98 28 6.8 2.7 2.7 34 6.9 2 < 1 < 0.1 < 0.1 < 0.10 3 39 67

TAOOlooo 12/16/99 29 7.0 2.8 3.1 39 7.0 < 1 < 1 < 0.1 < 0.1 < 0.10 5 69 79

TAOOlooo 1/20199 33 7.9 3.3 3.2 38 6.6 2 1 < 0.1 < 0.1 < 0.10 4 55 77

ITAOOlooo 2/17/99 32 8.0 3.0 3.0 38 6.6 3 1 0.1 < 0.0 < 0.01 4 66 79

TAOOlooo 3/17/99 30 6.8 3.2 3.4 40 7.1 2 1 < 0.1 < 0.1 < 0.10 3 52 81

TAOO1000 4/21/99 30 7.0 3.0 3.0 38 6.8 2 1 < 0.1 < 0.1 < 0.10 3 44 77
TAOO1000 5120199 32 8.0 3.0 3.0 37 6.7 2 1 < 0.1 < 0.1 < 0.10 4 83 76

TAOO1000 6/17/99 32 8.0 3.0 3.0 37 6.8 < 1 1 < 0.1 < 0.1 < 0.10 4 48 76

TAOO1000 7/21/99 32 8.0 3.0 3.0 38 6.8 2 1 < 0.1 < 0.1 < 0.10 4 56 77

ITAOO1000 6/16/99 32 8.0 3.0 4.0 40 6.6 3 1 < 0.1 < 0.1 < 0.10 3 54 76

TAOO1000 8/15196 31 7.4 3.1 3.2 38 6.6 2 < 1 < 0.1 < 0.1 < 0.10 2 52 76

TAOOlooo 10120199 31 7.0 3.0 3.0 37 6.6 2 1 3 66 76

TAOO1000 11/17/99 32 8.0 3.0 3.0 38 6.7 2 1 < 0.1 < 0.1 < 0.10 2 54 79
TAOO1000 12/15199 32 6.0 3.0 4.0 40 6.8 1 1 < 0.1 < 0.1 < 0.10 2 48 94

1rOO1000 2/16/98 32 8.0 3.0 3.0 39 7.2 2 1 0.2 < 0.1 < 0.10 5 54 81
1rOO1000 5120198 29 7.0 2.6 2.6 32 7.2 < 1 1 < 0.1 < 0.1 < 0.10 4 46 72 I1rOO1000 6/19/98 30 7.0 3.0 3.0 32 6.6 2 < 1 < 0.1 < 0.1 < 0.10 44 86
1rOOlooo 11/16/98 30 7.0 3.0 3.0 33 8.9 2 < 1 < 0.1 < 0.1 < 0.10 43

~~-1rOO1000 2/17/99 32 8.0 3.0 3.0 38 6.8 2 1 0.2 < 0.1 < 0.01 9 55
1r001000 5120199 32 7.7 3.1 3.3 43 7.4 2 1 < 0.1 < 0.1 < 0.10 2 63 78
1rOO1000 8/16/99 32 6.0 3.0 3.0 38 6.3 3 1 < 0.1 < 0.1 < 0.10 1 50 78
TEQ01QOQ 1111 71V9 32 80 30 30 38 68 2< 1 < 0 1 < 01 < Q1Q < 1 66 80

I
IAppendixC 100

- - ---- ----- ---- ---- ---



I
Table C-2

Minor Element Concentrations in the SWP

CA002000 2117198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 5/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0002 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 8/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.014 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.010

CA002000 11/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.005 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 2/16/99 0.002 < 0.010 < 0.050 < 0.001 0.007 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 5/17/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 8/16199 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
CA002000 11/15/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 1/21/98 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.029 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.016
DMC06716 2/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.014 < 0.001 0.018 < 0.0002 0.001 < 0.001 < 0.005

DMC06716 3/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.023 < 0.0002 0.001 < 0.001 < 0.005
DMC06716 4/14/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 5/19/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.008 < 0.001 0.012 < 0.0002 < 0.001 < 0.001 < 0.005

DMC06716 6116/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.014 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 7/14/98 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.010 < 0.001 0.012 < 0.0002 0.000 < 0.001 < 0.005
DMC06716 8/19/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

DMC06716 9/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

DMC06716 10120198 0.001 < 0.010 < 0.050 < 0.001 " 0.005 0.001 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

DMC06716 11/18198 0.002 < 0.010 0.054 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.008 < 0.0002 0.001 < 0.001 " 0.005
DMC06716 12/16198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.081 < 0.0002 " 0.001 < 0.001 < 0.005
DMC06716 1/20199 0.002 < 0.010 0.050 " 0.001 < 0.005 0.002 < 0.005 < 0.001 0.018 0.0005 " 0.001 < 0.001 < 0.005
DMC06716 2/17/99 < 0.001 < 0.010 " 0.050 " 0.001 < 0.005 0.002 0.007 < 0.001 < 0.005 < 0.0002 " 0.001 < 0.001 < 0.005

DMC06716 3/17/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
UMC06716 4/21/99 0.001 < 0.010 < 0.050 " 0.001 < 0.005 0.003 0.006 < 0.001 < 0.005 " 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 5/19/99 0.001 < 0.010 < 0.050 " 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 8/16/99 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 7/21/99 0.002 < 0.010 < 0.050 " 0.001 < 0.005 0.002 < 0.005 < 0.001 " 0.005 < 0.0002 " 0.001 < 0.001 < 0.005
DMC06716 8/18199 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
DMC06716 9/15/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0,005

DMC06716 10120199 0,002 < 0,010 < 0,050 < 0,001 0,005 0,002 0.008 < 0,001 < 0,005 < 0,0002 < 0,001 < 0.001 < 0,005

DMC06716 11/17/99 0,002 < 0,010 < 0,050 < 0,001 < 0,005 0,002 < 0.005 < 0.001 < 0.005 < 0,0002 0,001 < 0.001 < 0,005

DMC06716 12/15199 0,002 < 0,010 < 0,050 < 0.001 0,006 0,003 0,046 < 0,001 < 0.005 < 0,0002 0.001 " 0,001 < 0.005
DVOOOO,OO 2/18198 0.001 < 0.010 0,054 " 0.001 0.006 0.002 < 0.005 < 0.001 < 0,005 < 0,0002 < 0,001 < 0,001 0,118

DVOOOO.OO 3/16198 < 0.001 < 0,010 0,050 " 0,001 < 0,005 0,002 < 0.005 < 0,001 " 0,005 < 0.0002 < 0,001 < 0.001 0.076

OVOOOO,OO 4115/98 < 0.001 < 0,010 0,055 < 0,001 0.005 0.001 " 0.005 " 0.001 " 0,005 < 0.0002 < 0.001 " 0,001 0,068

DVOOOO.OO 8/16198 0,002 < 0.010 0,080 " 0.001 0.008 0,002 < 0.005 < 0.001 " 0,005 < 0.0002 " 0,001 < 0.001 0.024

DVOOOO,OO 9/16198 0,001 < 0.010 0.077 " 0,001 0,005 0.001 < 0,005 < 0,001. " 0.005 < 0.0002 < 0.001 < 0,001 0.040

DVOOOO.OO 10121/98 0,002 < 0.010 0.076 " 0.001 0.010 0.001 < 0.005 < 0.001 " 0.005 < 0.0002 < 0.001 < 0.001 0.025

DVOOOO,OO 10120199 0.002 0.082 0,013 0.001 0.034

DVOOOO,OO 11/17/99 0.002 0,010 0,085 < 0,001 0,011 0.002 < 0,005 < 0,001 " 0,005 < 0.0002 < 0,001 < 0.001 0.027

DVOOOOOO 2/16198 0.001 0.010 0.054 " 0.001 0,006 0.002 " 0,005 " 0.001 " 0.005 " 0.0002 < 0.001 " 0.001 0.118

OVOOOOOO 3/16198 < 0.001 0.010 0,050 " 0.001 < 0.005 0,002 " 0,005 " 0,001 < 0.005 " 0.0002 < 0.001 " 0.001 0,076

FROOlooo 5126199 " 0.001 < 0.005 " 0.001 0.018 " 0.001 " 0.005 < 0.001 < 0.005

KAOOOOOO 12/15199 " 0.001 < 0.010 < 0.050 " 0.001 " 0,005 " 0.001 " 0.005 " 0,001 < 0.005 < 0.001 " 0.001 < 0,005

KA000331 1/21/98 0.002 " 0.010 < 0,050 < 0,001 < 0.005 0.003 0.036 " 0.001 0,020 < 0.0002 < 0.001 < 0.001 0,016

KA000331 2/16198 < 0,001 < 0,010 < 0.050 " 0,001 < 0,005 < 0.001 " 0.005 < 0.001 < 0,005 < 0.0002 < 0.001 " 0.001 < 0.005

KA000331 3/16198 0.002 " 0,010 " 0,050 " 0.001 < 0,005 0.004 0,007 < 0.001 " 0,005 < 0.0002 < 0,001 < 0,001 < 0,005

KA000331 4115/98 0.002 " 0.010 < 0.050 < 0.001 " 0.005 0,005 " 0.005 " 0.001 " 0,005 < 0.0002 < 0.001 < 0,001 < 0.005

KA000331 5120198 0,003 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 " 0.001 0,034 " 0.0002 < 0.001 < 0,001 < 0.005

KAooo331 6117/98 0,002 " 0.010 < 0.050 < 0,001 < 0.005 0,002 0.011 " 0.001 0.009 " 0.0002 < 0.001 < 0,001 < 0.005

KAooo331 7/15/98 0.002 " 0,010 < 0,050 < 0,001 < 0,005 0.011 0.014 " 0.001 0.014 < 0.0002 " 0,001 < 0.005

KA000331 8/19198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0,002 0.007 " 0,001 " 0.005 < 0.0002 " 0.001 < 0.001 < 0,005

KA000331 9/16/98 0,002 " 0,010 " 0,050 < 0,001 " 0.005 0.002 0.007 < 0,001 0.012 < 0.0002 " 0,001 " 0,001 < 0.005

KA000331 10121/98 0.001 " 0,010 < 0.050 < 0.001 " 0.005 0,001 0.010 < 0.001 0.011 < 0.0002 " 0.001 " 0,001 < 0.005

KA000331 11/16198 0.002 < 0.010 " 0.050 " 0.001 " 0.005 0,002 0.013 " 0.001 0,015 < 0.0002 < 0.001 " 0,001 " 0.005

KAooo331 12/16198 0.001 " 0.010 " 0.050 " 0.001 " 0.005 0,002 0,005 < 0.001 0.012 < 0.0002 < 0.001 < 0,001 " 0,005

KAooo331 1/20199 0.002 " 0.010 " 0.050 < 0,001 < 0,005 0.002 0,034 < 0.001 0.032 < 0.0002 < 0.001 < 0,001 < 0.005

KAooo331 2/17/99 0,001 < 0,010 " 0.050 " 0,001 < 0,005 0.002 0.013 " 0.001 0,008 " 0.0002 < 0.001 < 0.001 < 0.005

KA000331 3/17/99 0,001 < 0,010 " 0.050 " 0.001 < 0,005 0.002 0.021 < 0.001 0,018 < 0.0002 < 0.001 < 0.001 < 0.005

KAooo331 4/21/99 0,001 < 0.010 < 0,050 " 0.001 < 0.005 0.002 < 0.005 < 0,001 < 0,005 < 0.0002 " 0,001 " 0.001 < 0.005

KAooo331 5/19/99 0.001 < 0.010 < 0,050 " 0,001 < 0,005 0.002 0.006 < 0,001 " 0.005 " 0.0002 < 0,001 < 0,001 < 0.005

KAooo331 6116198 0.002 " 0,010 " 0,050 " 0.001 0.006 0.007 " 0,005 < 0,001 " 0,005 " 0.0002 < 0,001 " 0.001 " 0.005

KAooo331 7/21/99 0,002 " 0.010 " 0,050 < 0,001 " 0.005 0,002 0.005 < 0.001 0.006 0,0002 < 0,001 " 0,001 " 0,005

KAooo331 8/18/99 0.002 < 0,010 < 0,050 < 0.001 0.005 0.002 0,006 < 0,001 0.008 < 0.0002 < 0,001 < 0,001 < 0.005

KA000331 9/15199 0.002 < 0.010 < 0.050 < 0.001 0,006 0.002 < 0,005 < 0.001 0.010 < 0.0002 < 0.001 < 0,001 < 0.005

KAooo331 10120199 0.002 < 0.010 < 0.050 < 0,001 0,005 0.002 < 0.005 < 0.001 0,012 < 0.0002 < 0.001 < 0,001 < 0,005

KA000331 11/17/99 0,002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.014 < 0.001 0,013 < 0.0002 < 0,001 < 0.001 < 0.005

KA000331 12115199 0,002 < 0.010 < 0.050 < 0,001 0.006 0.003 0,021 < 0.001 0,016 < 0.0002 0,002 < 0.001 < 0.005

KA007082 7115/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.006 < 0.001 0.007 < 0,0002 < 0,001 0.017

KA007089 1/21/98 0.002 < 0,010 < 0,050 < 0,001 0.008 0,004 0.025 < 0,001 0.006 < 0,0002 < 0.001 < 0.001 0.006

KA007089 2118198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.006 0,019 0.002 0.006 < 0.0002 0.001 < 0.001 < 0.005

KA007089 3/18/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0,006 < 0.001 0.015 < 0.0002 < 0,001 < 0.001 < 0.005

KA007089 4115/98 0,002 < 0,010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 0.006 < 0.0002 " 0.001 < 0.001 < 0.005

KA007089 5/19198 0.002 < 0.010 < 0,050 < 0.001 < 0.005 0,002 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0,005

KA007089 6117/98 0.002 " 0,010 < 0.050 < 0.001 < 0.005 0.002 0.009 < 0,001 " 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 7/15/98 0,002 < 0.010 < 0.050 < 0.001 " 0,005 0.002 < 0.005 < 0.001 < 0,005 < 0,0002 < 0.001 < 0,005

KA007089 8/19/98 0,003 < 0.010 < 0.050 < 0.001 < 0.005 0,003 < 0.005 < 0,001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 9/18/98 0,002 < 0,010 < 0,050 < 0.001 < 0.005 0.002 0,007 < 0.001 0.008 < 0.0002 < 0.001 < 0.001 < 0,005

KA007089 10121/98 0,002 < 0.010 < 0.050 < 0.001 < 0.005 0,002 0.009 < 0.001 " 0,005 < 0,0002 < 0.001 " 0.001 " 0,005

KA007089 11/16198 0,002 < 0,010 < 0,050 " 0.001 " 0,005 0.002 0,006 " 0.001 ",007 " 0,0002 < 0,001 < 0,001 < 0.005

KA007089 12116/98 0,002 < 0,010 < 0.050 < 0,001 " 0,005 0.002 < 0.005 < 0,001 < 0.005 " 0,0002 " 0,001 < 0.001 < 0.005

CONCENTRATION, mg/L
w

::i: ::i: (J)
::i:::i: ::> w >-

() ::> a:: z a:: ::>
Z z ::i: ::> ~ w ~

::> Z a::
w :i ::> :i 0 a. z 0 () w ~(J) ::>

~
0 a:: a.

~ L5
z a:: ..J ()

STATION DATE 5 ;;i () J: 0 ~
w w z

() () ...J ::i: (J) Ci5 ;:J

ANOOlooo 5/27/99 < 0.001 < 0.005 < 0.001 0.033 < 0.001 < 0.005 < 0.001 < 0.005
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Table C-2 (Con't) I

Minor Element Concentrations In the SWP
CONCENTRATION, mg/L

Iw
:E II)

w >-;:)
0::

~
0::

:E w ;:) 0::
0 Q.

i
u

~0:: Q. 0:: I:J: 0 w
STATION u u :E en

089 0.00 < .010 < O. < 0.00 < 0.00 O. 2 0.0 6 < .001 0.0 < 0.0002 < 0.00 < 0.00 < 0.00

KA007089 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.013 < 0.001 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.001 < 0.1l10 < 0.050 < 0.001 < 0.005 0.002 0.013 < 0.001 0.008 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA007089 0.002 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.007 < 0.0002 < 0.001 < 0.001 < 0.005

KA007089 10120199 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 0.007 < 0.001 0.007 < 0.0002 < 0.001 < 0.001 < 0.005

IKA007069" 11/17/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.009 < 0.001 0.007 < 0.0002 0.001 < 0.001 < 0.005

KA007089 \ 12115/99 0.002 < 0.010 < 0.050 < 0.001 0.007 0.003 0.024 < 0.001 0.008 < 0.0002 0.001 < 0.001 < 0.005

KA017228 1/21/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.040 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.007

KA017226 2118/98 0.002 < 0.010 0.074 < 0.001 < 0.005 0.003 < 0.005 < 0.001 0.007 < 0.0002 . 0.005 < 0.001 < 0.005

KA017228 3/18/98 0.002 < 0.010 0.051 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 0.002 < 0.001 < 0.005

KA017228 4/15/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

IKA017226 5/19/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017228 8/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 7/14/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.005

KA017228 8/19198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017228 9/18/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 0.000 < 0.0002 < 0.001. < 0.001 < 0.005

KA017226 10121/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA017228 11/18/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 12116/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017228 1/20199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 2117/99 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.010 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 3/17/99 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.009 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 4120199 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA017228 .. 5/16/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017228 8/15/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017228 7/20/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 0.000 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 9/17/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KAOI7226 9/14/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA017226 10/19199 0.000 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA017226 11/16/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA017226 12114/99 0.002 0.057 < 0.050 < 0.001 0.007 0.002 0.064 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA021 031 4/6/96 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA021 031 4/14/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA024454 1/20196 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.003 0.032 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.050

KA024454 2117/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.019 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA024454 3/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 4/14/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 5120198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.012 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 8/18/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.001 0.017 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 7/15/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.005

KA024454 6/18/96 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA024454 9/15/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005'

KA024454 10120198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 11/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.012 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 12115/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 1/18/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 2118199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA024454 3/16/99 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.010 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 4120199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 5/18199 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 8/15/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 7/20199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 8/17/99 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKA024454 9/14/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 10/19199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA024454 11/16/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA024454 12114/99 0.002 < 0.010 < 0.050 < 0.001 0.008 0.002 0.016 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005

KA030341 1/21/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.021 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.018

KA030341 2118/98 0.002 < 0.010 < 0.050 < 0.001 0.005 0.004 0.009 < 0.001 < 0.005 < 0.0002 . 0.001 < 0.001 < 0.005

IKA030341 3/18198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.004 0.006 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 4/15/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 5120199 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.018 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 9/17/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.001 0.027 < 0.001 0.010 < 0.0002 < 0.001 < 0.001 0.013

KA030341 7/15/98 0:002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.006 < 0.0002 0.000 < 0.001 < 0.005

KA030341 8/19/98 0.003 < 0.010 < 0.050 < 0.001 < 0.006 0.003 < 0.005 < 0.001 < 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

IKA030341 9/18198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.006 < 0.001 < 0.006 < 0.0002 < 0.001 < 0.001 < 0.006

KA030341 10121/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 11/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 12/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 1/20199 0.003 < 0.010 < 0.050 < 0.001 < 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 .< 0.001 < 0.005

KA030341 2117/99 0.003 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.006 < 0.001 < 0.006 < 0.0002 < 0.00.1 < 0.001 < 0.005

IKA030341 3/17/99 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 4/21/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KA030341 5/19/99 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.006
KA030341 8/16/99 0.002 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
KA030341 7/21/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.006 < 0.0002 < 0.001 < 0.001 < 0.006
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0.010
0.006
0.006
0.008
0.008

< 0.005
< 0.005
< 0.005
< 0.005

0.009
< 0.005
< 0.005
< 0.005
< 0.005

0.008
0.012

< 0.005
< 0.005

0.006
0.007

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
< 0.005
< 0.005

0.007
< 0.005
< 0.005
< 0.005

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001

0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.000
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.0002 < 0.001 < 0.001 0.015
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 0.012
< 0.0002 0.002 < 0.001 0.006
< 0.0002 < 0.001 < 0.001 0.011
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 0.006
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 0.017
< 0.0002 < 0.001 < 0.001 0.010
< 0.0002 < 0.001 < 0.001 0.007
< 0.0002 < 0.001 < 0.001 < 0.050
< 0.0002 0.002 < 0.001 < 0.005
< 0.0002 0.003 < 0.001 0.028
< 0.0002 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 0.000 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005
< 0.0002 < 0.001 < 0.001 < 0.005

AppendixC

< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002
< 0.0002

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.028

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.017
< 0.005
< 0.005
< 0.005
< 0.005

0.008
< 0.005

0.006
< 0.005
< 0.005

0.009
0.012
0.011
0.750
0.010
0.010

< 0.005
< 0.005
< 0.005
< 0.005

0.705
5.430
0.011
0.063
0.006
0.007
0.011

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.012
< 0.005
< 0.005

0.008
0.011
0.011

< 0.005
< 0.005

0.005
0.005

< 0.005
0.006
0.032
0.005
0.009

< 0.005
0.006

< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.009

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.005
< 0.005
< 0.005
< 0.005

0.017
< 0.005

0.014
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.007
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.035
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
0.033

< 0.005
0.016
0.007
0.008
0.039

< 0.005
0.007
0.007

< 0.005
0.009
0.006
0.014

< 0.005
0.037
0.011
0.021
0.008

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.008
0.017
0.035

< 0.005
0.007

< 0.005
0.D18

< 0.005
< 0.005
< 0.005
< 0.005

0.030
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.007

0.002
0.002
0.002
0.002
0.002
0.003
0.004
0.003
0.002
0.003
0.002
0.002
0.002
0.004
0.003
0.005
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.002

< 0.001
0.008
0.001
0.002
0.002
0.003
0.020
0.001
0.004
0.003
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.008
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.007
0.003
0.002
0.003
0.003
0.003
0.002
0.002
0.003
0.003
0.003
0.002
0.039
0.003
0.002
0.002
0.002
0.002
0.002
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< 0.005
0.005
0.005
0.005
0.006

< 0.005
< 0.005
< 0.005
< 0.005

0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
< 0.005

0.005
0.005
0.005

< 0.005
0.006

< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

0.006
< 0.005

0.005
0.006
0.005

< 0.005
0.007

< 0.005
< 0.005
< 0.005

0.006
< 0.005
< 0.005

0.005
0.009
0.006

< 0.005
0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

0.053
< 0.050
< 0.050
< 0.050

0.057
0.054

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050

< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
< 0.050
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< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.048
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.011
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010

0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.002
0.002
0.002
0.002
0.000
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.002
0.003
0.003

0.002
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.002
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

8118199
8115/99
10120199
11/17/99
12115199
2118198
5120198
8119/98
11/18198
2117/99
5/19/99
8118199
10120199
11/17/99
1/21/98
2/18198
3119/98
4/15198
5120199
6117/99
7/15198
8119/98
9/18198
10121/99
11/18198
12/18198
1/20199
2117/99
3/17/99
4/21/99
5119/99
8116199
7/21/99
8118199
9/15199
10120I99
11/17/99
12/15199
5119/98
6118198
214199

12122198
12/22/98
12128198
1/21/99
5120199
8117/99
7/15/98
8119/98
9/18198
10121/99
11/18198
12/18198
1120199
2/17/99
3117/99
4/21/99
5119199
6116199
7121/99
8118199
9/15199
10120I99
11/17/99
12/15199
2/18198
5120199
8119/99
10121/98
11/18198
5119199
8118199
10120199
11/17/99
1120199
2/17/98
3117/98
4/14/98
5120199
6118198
7/15198
8118198
9/15/98
10120199
11/17/98

KA030341
KA030341
KA030341
KA030341
KA030341
KA040341
KA040341
KA040341
KA040341
KA040341
KA040341
KA040341
KA040341
KA040341
KA0412B8
KA041288
KA0412B8
KA0412B8
KA0412B8
KA0412B8
KA041288
KA0412B8
KA041288
KA0412B8
KA0412B8
KA0412B8
KA041288
KA0412B8
KA0412B8
KA0412B8
KA0412B8
KA0412B8
KA0412B8
KA041288
KA0412B8
KA0412B8
KA0412B8
KA0412B8
KA024102
KA024102
KBOOO9.57
KbOOO955
KB000975
KB000975
KBOO1838
KBOO1838
KBOO1838
KBOO1838
KBOO1638
KBOO1838
KBOO1838
KBOO1638
KBOOl638
KBOO1838
KBOO1638
KBOO1838
KSOO1638
KBOO1638
KBOO1838
KBOO1838
KBOO1838
KBOO1838
KBOOl638
KBOOl638
KBOO1838
KB004207
KB004207
KB004207
KB004207
KB004207
KB004207
KBOO4207
KB004207
KB004207
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934
KCOOO934

CONCENTRATION, mg/L
w
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I
Table C-2 (Con't) I

Minor Element Concentrations In the SWP
CONCENTRATION, mg/L Iw

:::i lIJ
:::i

:! :::l
W

(.) ~.
:::l

Z :::l

~
Z a::

w :e z ~ ~ (.)

IlIJ

~
0

Z
:t: ~

w z
STATION DATE (.) e: (I)

000 1 1 O. 2 < 0.00 < o. < 0.001 < 0.00 o. < 0.00 < .00 < 0.0002 < 0.001 < <

KCOOO934 1/19/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.005 < 0.001 0.009 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 2/16199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.019 < 0,001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 3/16199 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.009 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKCOOO934 4/20199 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.009 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 5/19/99 0.002 < 0.010 < 0,050 < 0.001 < 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KC000934 6/15/99 0.002 < 0.010 < 0.050 < 0.001 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 7/20199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.005 < 0.001' < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 8/17/99 0,002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 8/14/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKCOOO934 10119/99 0.002 < 0.010 < 0.050 < 0.001 0.006 < 0.005 < 0.001 < 0.005 <0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 11/9/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.005 < 0.001 < 0,005 < 0.0002 < 0.001 < 0.001 < 0.005

KCOOO934 12/14/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.019 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 1/12/98 < 0.010 . 0.098 0.019

KGOOOOOO 1/21/98 0.002 0.011 < 0.050 < 0.001 < 0.005 0.005 0.126 < 0.001 0.008 < 0.0002 < 0.001 < 0.001 0.007

KGOOOOOO 2/19/98 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.058 < 0.001 0.011 < 0.0002 < 0.001 < 0.001 < 0.005

IKGOOOOOO 3/19/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.041 < 0.001 0.061 < 0.0002 < 0.001 < 0.001 0.016

KGOOOOOO 4/15/98 0.002 < 0.010 0.060 < 0.001 0.006 0.003 0.016 < 0.001 0.045 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 5/20198 0.002 < 0.010 0.068 < 0.001 0.006 0.002 < 0.005 < 0.001 0.019 < 0.0002 0.001 < 0.001 < 0.005

KGOOOOOO 6/17/98 0.003 < 0.010 0.076 < 0.001 0.006 0.005 0.006 < 0.001 0.010 < 0.0002' < 0.001 < 0.001 < 0.005

KGOOOOOO 7/15/98 0.004 ' < 0.010 0.074 < 0.001 0.008 0.005 < 0.005 < 0.001 0.011 < 0.0002 < 0.001 < 0.005

KGOOOOOO 8/19/98 0.003 0.018 < 0.050 < 0.001 0.005 0.003 0,014 < 0.001 0.024 < 0.0002 < 0.001 < 0.001 < 0.005

IKGOOOOOO 9/16/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.014 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 10121/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0,005 < 0.001 0.011 < 0.0002 < 0.001 < 0.001 0.006

KGOOOOOO 11/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.024 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 12/16/96 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 0,006 < 0.001 0.015 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 1/20199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002. 0.006 < 0.001 0.019 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 2/17/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.005 0.061 < 0.001 0.011 < 0.0002 < 0.001 < 0.001 < 0.005

IKGOOOOOO 3/17/99 0.002 < 0.010 0.056 < 0.001 0.007 0.004 0.033 < 0.001 0.044 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 4/21/99 0.002 < 0.010 0.061 < 0.001 0.010 0.004 0.012 < 0.001 0.026 < 0.0002 < 0.001 < 0.001 < 0.006

KGOOOOOO 5/19/99 0.003 < 0.010 0.063 < 0.001 0.011 0.003 < 0.005 < 0.001 0.020 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 6/16199 0.003 < 0.010 < 0.050 < 0.001 0.010 0.003 < 0.006 < 0.001 0.009 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 7/21/99 0.003 < 0.010 < 0.050 < 0.001. '0.006 0.002 < 0.005 < 0.001 0.010 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 6/16/99 0.003 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.005 < 0.001 0.008 < 0.0002 < 0.001 < 0.001 < 0.005

IKGOOOOOO 9/15/99 0.002 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.005 < 0.001 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 10120199 0.002 0.033 < 0.050 < 0.001 0.007 0.002 0.021 < 0.001 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 11/17199 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 0.022 < 0.0002 < 0.001 < 0.001 < 0.005

KGOOOOOO 12/15199 0.002 < 0.010 < 0.050 < 0.001 0.008 0.002 < 0.005 < 0.001 0.008 < 0.0002 < 0.001 .. 0.001 < 0.005

KGOO2121 2/18/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 0.052 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.009

KGOO2121 5120198 0.002 < 0.010 0.067 < 0.001 0.007 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IKG002121 8/19/98 0.003 0.028 0.051 < 0.001 0.005 0.003 0.020 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KGOO2121 11/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KGOO2121 2/17/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.004 0.045 < 0.001 0.010 < 0.0002 < 0.001 < 0.001 < 0.005

KGOO2121 5/18/99 0.003 < 0.010 0.063 < 0.001 0.011 0,003 < 0.005 < 0.001 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KGOO2121 6/19/99 0.003 < 0.010 < 0,050 < 0.001 0.007 0,002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

KGOO2121 11/17/99 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 0.010 < 0.0002 < 0.001 < 0.001 < 0.005

ILDOOlooo 7/23/98 0.009 0.029

LDOOlooo 7/23/98 0.058 < 0.005

LDOOlooo 8/27/98 0.030 < 0.005

LDOOlooo 8/27/98 0.022 0.278

LDOOlooo 8/22/98 0.027 0.009

LD001000 9/22/98 0.038 0.125 ILDOOlooo 5/26/99 < 0.001 < 0.005 < 0.001 0.012 < 0.001 < 0.005 < 0.001 < 0.005

LDOOlooo 5/26/99 < 0.001 < 0.005 < 0.001 0.027 < 0.001 0.012 < 0.001 < 0.005

LDOOlooo 8/24/99 0.028 < 0.005

LDOOlooo 7130199 0.039 0.273

LD001000 8/25199 0.007 < 0.005

LDOO1000 9128/99 0.023 0.028

IPE002000 2/17/98 0.002 < 0.010 0.059 < 0.001 0,006 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 5/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005' 0.021 < 0.005 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.009

PE002000 8/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.007 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 11/16/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 2/16/99 0.002 < 0.010 0.051 < 0.001 < 0.005 0.004 < 0.005 < 0.001 0.027 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 5/17/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

IPE002000 8/16/99 0.002 < 0.010 < 0.050 < 0.001 0.007 0.003 < 0.005 < 0.001 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 10118/99 0.000 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

PE002000 11/15/99 0.002 < 0.010 0.052 < 0.001 < 0.005 0.023 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PYOOlooo 2/17/98 0.002 0.015 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.006 < 0.0002 < 0.001 < 0.001 < 0.005

PYOO1OOO 5/18198 0.002 0.013 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.007 < 0.0002 < 0.001 < 0.001 < 0.005

PYOOlooo 6/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.008

IPY001000 11/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PY001000 2/18/99 0.002 < 0.010 < 0.050 < 0.001 0.007· 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PY001000 5/18/99 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0,005 < 0.001 . < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PYOOlooo 8/17/89 0.002 0.024 < 0.050 < 0.001 0.006 0.002 0.009 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PYOOlooo 10119/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

PYOOlooo 11/16/99 0.002 < 0.010 < 0.050 < 0.001 0:006 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

I81002000 2/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 0.005

81002000 5/19/88 0.003 < 0,010 < 0.050 :.: 0.001 < 0.005 0.004 < 0.005 < 0.001 < 0.005 < 0.0002 < 0:001 < 0.001 0.005

81002000 8/18/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

81002000 11/17/88 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

81002000 2/16199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.007 < 0.0002 < 0.001 < 0.001 < 0.005

81002000 5/16199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005

I81002000 8/17199 0.002 < 0.010 < 0.050 < 0.001 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
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Table C-2 (Con't)
Minor Element Concentrations in the SWP

CONCENTRATION. mg/L
w

:; :; (f)
:;:; ::> w >-() ::> a:: z a:: ::>

Z z :; ::> ~ w ~
::> Z a::

w ~ ::> ~ ~ D. Z 0 () w
~(f) ::> 0:: 0 D. 0 Lti ~

a:: ..I u
STATION DATE ~ ;;i ;a ~

:J: 0 W W Z
U u a:: ..I :; (f) iii N

SIOO2ooo 10119/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SIOO2ooo 11/16199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SL001000 8/19198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 0.010 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 1120198 0.002 < 0.010 . < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.014
SLOOSOOO 2/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.042
SLOOSOOO 3/17/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.005 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 4/14198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005
SLOOSOOO 5119/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.001 < 0.001 < 0.005
SLOOSOOO 8/16198 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.003 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 7/14/98 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 0.000 < 0.001 < 0.005
SLOOSOOO 8/19/98 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SL005000 10120198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.004 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 11/18198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 12/16198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.006 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 1120199 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.008 < 0.005 < 0.001 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 1120199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 2/17/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.009 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 3/17/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.007 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < .0.005
SLOOSOOO 4/21/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOO5ooo 5119198 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 8/18199 0.002 < 0.010 < 0.050 < 0.001 0.007 0.002 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 7121/99 0.002 < 0.010 < 0.050 < 0.001 < 0.005 0.002 < 0.005 < 0.001 0.017 < 0.0002 < 0.001 < 0.001 < 0.005
SLOO5OOO 8/18199 0.003 < 0.010 < 0.050 < 0.001 0.006 0.004 < 0.005 < 0.001 0.007 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 9/15/99 0.003 < 0.010 < 0.050 < 0.001 0.005 0.007 < 0.005 < 0.001 0.011 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 9/15199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 10120199 0.003 < 0.010 < 0.050 < 0.001 0.005 0.010 < 0.005 < 0.001 < 0.0002 < 0.001 < 0.001 < 0.005
SLOO5OOO 11/17/99 0.003 < 0.010 < 0.050 < 0.001 < 0.005 0.014 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
SLOOSOOO 12/15/99 0.002 < 0.010 < 0.050 < 0.001 0.006 0.014 < 0.005 < 0.001 < 0.005 " 0.0002 < 0.001 < 0.001 < 0.005
TA001000 1121/98 < 0.001 < 0.050 < 0.001 < 0.005 0.001 0.005 < 0.001 < 0.005 < 0.001 < 0.001 < 0.050
TA001000 2/18/98 < 0.001 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.001 < 0.005
TA001000 3/17/98 < 0.001 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.001 < 0.005
TA001000 4/15198 < 0.001 0.000 < 0.050 < 0.001 < 0.005 0.001 0.011 < 0.001 < 0.005 < 0.001 < 0.001 < 0.005
TA001000 5120198 < 0.001 < 0.005 < 0.001 0.008 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 8/18/98 < 0.001 < 0.005 < 0.001 0.006 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 7/15198 < 0.001 <' 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 8/19/98 < 0.001 < 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.001 0.000
TA001000 9/18/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 10122198 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 11/18/98 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 12/16198 < 0.001 < 0.005 < 0.001 0.007 < 0.001 0.006 < 0.001 < 0.005
TA001000 1120199 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 0.018 < 0.001 < 0.005
TA001000 2/17/99 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 3/17/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TAOO1ooo 4/21/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 0.010
TA001000 5120199 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 6/17/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 7121/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 8/18/99 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 9/15/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 10120199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TA001000 11/17/99 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005
TA001000 12/15199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 2/18/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 5120198 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 8/19/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 0.007 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 11/18/98 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 2/17/99 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 5120199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
TF001000 6/18199 < 0.001 < 0.010 < 0.050 < 0.001 < 0.005 < 0.001 < 0.005 < 0.001 < 0.005 < 0.0002 < 0.001 < 0.001 < 0.005
JFOO1QQQ 11117/99 < 0001 < OQ19 < 0050 < 0001 < 0005 < 0001 < 0005 < 0001 < 0005 < 00002 < 0001 < 0001 < 0005
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Table C·3 ITOC, DOC, UV 254, Bromide TSS and SVS Concentrations in the SWP

TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED

ISTATION DATE CARBON (mg/L) CARBON (mg/L) (1Icm) (mg/L) SOLIDS (mg/L) VOLATILE SOLIDS (mglL)
A002 1 /98 2. 0.069

CA002000 5/19198 3.0 0.078
CA002000 8/17/98 3.5 0.069
CA002000 11/19198 3.0 0.072 0.130

ICA002000 2/19199 7.7 0.067 0.130
CA002000 5117/99 3.3 0.071 0.120
CA002000 8/19199 3.7 0.063 0.150
CA002000 11/15/99 2.5 0.061
DMC06718 1/21/98 6.5 0.060
DMC06718 2/19198 5.8 0.099

IDMC06718 3/19198 3.8 0.184
DMC06718 4/14/98 3.9 0,087
DMC06718 5119/98 3.8 0.102
DMC06718 8/18198 3.1 0.047
DMC06716 7/14/98 0.035
DMC06716 8/19/98 2.9 0.108

IDMC06716 9/16/98 2.5 0.090
DMC06716 10/20/98 2.5 0.090
DMC06716 11/19198 3.0 0.230
DMC06716 12/19198 2.9 0.220
DMC06716 1/20199 3.0 0.290
DMC08716 2/17/99 3.1 0.050

IDMC08716 .3/17/99 2.4 0.081 0.140 22.0 2.0
DMC08716 4/21/99 2,9 0.130
DMC08716 5119199 2.3 0.090
DMC08716 8/19199 3.8 0.180 61.0 9.0
DMC08716 7/21/99 2,5 0.060
DMC08716 8/18/99 2,7 0.120 'IDMC08716 9/15/99 2,3 0,072 0.200
DMC08718 10120199 2,8
DMC08716 11/17/99 2,7 0.240
DMC08718 12/15/99 3,0 0.420
DVOOOO,oo 2/19198 0.017 36.4 3.0
DVOOOO.oo 3/19198 0.015 18.8 2.0

IDVOOOO,oo 4/15/98 0.021 3.2 1.0
DVOOOO.oo 8/19198 0.031 3.0 2,0
DVOOOO,oo 9/16198 0.030 2.0 1.0
DVOOOO.oo 10121/98 0.030 22.0 6.0
DVOOOO.oo 10120199 3.4 0.040 2,0
DVOOOO.OO 10120199 3,4 0.040 2.0

IDVOOOO.OO 11/17/99 3.3 0.050 10.0 2.0
DVOOOOOO 2/16198 0.020 36,0 3.0
DVOOOOOO 3/19198 0.020 19,0 2.0
KAOOOOOO 2/18198 0.078
KAOOOOOO 5120198 0.056
KAOOOOOO' 8/19/98 0.067

IKAOOOOOO 11/18199 0.210
KAOOOOOO 2/17/99 0.050
KAOOOOOO 2/17/99 0.050
KAOOOOOO 5/19/99 0.110
KAOOOOOO 8/19199 0.060
KAOOOOOO 11/17/99 2.7 0,082 0,250

IKAOOOOOO 11/24/99 2.4 2.5 0,078
KAOOOOOO 12/1/99 2.8 2.7 0,077
KAOOOOOO 12/1/99 2.6 2.8 0,083
KAOOOOOO 12/8/99 2.8 2.8 0,087
KAOOOOOO 12/15/99 2.8 2.7 0,076
KAOOOOOO 12/22/99 3.8 3,5 0,125

IKAOOOOOO 12/29/99 2.9 2.6 0.080
KAOOOOOO 1/5100 3.7 3.8 0.130
KAOOOOOO 1/5100 4,0 4.3 0.136
KAOOO331 1/21/98 5.2 0.250 4.0 < 1.0
KAOOO331 2/18199 4.8 0,173 22.4 5.0
KAOOO331 3/19198 4.5 0.160 2.0 < 1.0

IKAOOO331 4/15/98 4,9 0.292 3.8 2.0
KAOOO331 5120198 3.9 0.130 4.4 1.0
KAOOO331 8/17/98 2.9 0.049 3.6 1.0
KAOOO331 7/15/98 3,5 0,035 27,0 2.0
KAOOO331 8/19/98 ·3,5 0,060 37.0 6.0
KAOOO331 9/18199 2,9 0,060 57.0 5.0

IKAOOO331 10121/98 3,2 0.050 113.0 16,0
KAOOO331 11/18198 2.7 0,070 4.0 1.0
KA000331 12/19198 2.7 0.140 6.0 2.0
KAOOO331 1/20198 5,0 0.180 15.0 2.0
KAOOO331 2/17/99 4.1 0.120 6,0 1.0
KAOOO331 3/17/99 3,3 0.140 5.0 2.0

IKAOOO331 4/21/99 3.2 0.130 18.0 4.0 ,

KAOOO331 5/19199 0.090 28.0 4.0
KAOOO331 8/19199 3,6 0,100 26.0 4.0
KAOOO331 7/21/99 3.1 0.080 30.0 5.0
KAOOO331 8/19199 2.5 0.080 30,0 5.0
KAOOO331 9/15/99 2.3 0.220 35.0 6.0
KAOOO331 10120199 2.8 0.240 19.0 IKAOOO331 11/17/99 2.4 0.290 26,0 3.0
KAOOO331 12/15/99 3.2 0.520 2.0 1.0
KAOOB633 2/19198 4.6
KAOOB633 5119/98 4.4
KAOOB633 8/19/98 3.0

IKAOOB633 11/19/98 2.6
KAOOB633 2/17/99 5.0
KAOOB633 5/19/99 2.6
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I Table C-3 (Con't)

TOC, DOC, UV 254, Bromide, TSS, and SVS Concentrations in the SWP

I TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED

STATION DATE CARBON (mglL) CARBON (mglL) (1Iem) (mglL) SOLIDS (mglL) VOLATILE SOLIDS (mgIL)
KA 3 81111199 2.4 0.060
KA007082 7/15/98 10.0 1.0

I
KA007089 1121198 7.3 0.169
KA007089 2/18198 5.8 0.108
KA007089 3/18198 4.1 0.151
KAOO7089 4115198 3.8 0.122
KA007089 5/19198 3.3 0.120'
KA007089 8117198 3.1 0.061

I
KA007089 7/15198 3.4 - 0.126 23.2 2.0
KA007089 8119198 2.9 0.192
KA007089 9/18198 2.7 0.080
KA007089 10121198 2.5 0.060
KA007089 11/18198 2.8 0.120 6.0 1.0
KA007089 12/18198 2.8 0.220

I
KA007089 1120199 3.8 0.210 5.0 1.0
KA007089 2/17/99 4.0 0.090 10.0 3.0
KA007089 3/17/99 2.9 0.071 0.160 8.0 1.0
KAOO7089 4121/99 2.8 0.160 20.0 4.0
KA007089 5/19198 2.6 0.160 12.0 2.0
KA007089 6116199 2.6 0.068 0.190 15.0 3.0

I
KA007089 7121/99 2.7 0.120 19.0 5.0
KA007089 6119199 2.7 0.080
KA007089 9/15/99 0.071 0.170 4.0 2~0
KA007089 10120199 2.7 0.220 11.0
KA007089 11/17199 2.5 0.280 9.0 2.0
KA007089 12/15/99 2.7 0.340

I
KA017226 1121198 12.0 2.0
KA017226 2/18198 4.6 0.128 38.0 5.0
KA017228 3/18198 5.0 9.6 3.0
KA017226 4/15/98 26.0 3.0
KA017226 5/19198 3.4 0.142 13.2 2.0
KA017226 6/17198 3.3 14.0 2.0

I
KA017226 7/14/98 102.0 9.0
KA017226 6118198 3.2 0.177 70.0 8.0
KA017226 9/18198 2.9 6.0 1.0
KA017226 10121198 22.0 4.0
KA017226 11/18198 2.5 0.080 3.0 1.0
KA017226 12/18198 4.0 1.0

I
KA017226 1120199 0.210 2.0 1.0
KA017226 2/17/99 3.7 0.100 4.0 1.0
KA017226 3/17/99 2.8 0.140 14.0 2.0
KA017226 4120199 0.150
KAOI7226 5/18199 2.4 0.180 10.0 2.0
KA017226 6/15/99 2.8 0.180 18.0 3.0

I
KAOI7226 7120199 0.120
KAOI7226 6/17/99 2.4 0.090 14.0 3.0
KAOI7226 9/14199 2.3 0.130 6.0 2.0
KAOI7226 10119199 2.5 0.230 7.0
KAOI7226 11/18199 2.4 0.300 3.0 1.0
KAOI7226 12/14199 2.8 0.350 7.0 1.0

I
KA021031 418198 10.0 4.0

KA021031 4114198 5.0 1.0
KA024454 1120198 9.0 < 1.0

KA024454 2/17198 5.0 < 1.0

KA024454 3/17198 5.0 2.0
KA024454 4114198 31.0 4.0

I
KA024454 5120198 53.6 5.0
KA024454 6118198 26.0 2.0
KA024454 7/15/98 85.0 7.0

KA024454 8118198 124.0 14.0

KA024454 9/15198 12.0 1.0

KA024454 10120198 17.0 3.0

I
KA024454 11/17198 14.0 2.0
KA024454 12/15198 3.0 1.0
KA024454 1/18199 0.260 2.0 1.0
KA024454 2/18199 0.150 6.0 2.0
KA024454 3/18199 0.120 38.0 4.0

KA024454 4120199 0.170 41.0 4.0

I
KA024454 5/18199 0.170 24.0 3.0

KA024454 6115/99 0.180 22.0 3.0

KA024454 7120199 0.140 38.0 6.0

KA024454 6117199 0.080 10.0 2.0

KA024454 9/14199 0.120 10.0 3.0

KA024454 10119199 0.240 19.0

I
KA024454 11/16/99 0.290 5.0 1.0

KA024454 12/14/99 0.260 4.0 1.0

KA030341 1121198 5.0 0.141 0.338 .19.2 2.0

KA030341 2/18198 4.8 0.149 0.243 2.4 1.0

KA030341 3/18198 4.5 0.136 0.223 1.2 1.0

KA030341 4/15198 4.2 0.112 0.012 22.8 3.0

I
KA030341 5120198 3.1 0.088 0.010 8.4 1.0

KA030341 6/17198 3.3 0.084 0.010 17.2 2.0

KA030341 7/15198 4.4 0.070 0.065 210.0 26.0

KA030341 8119198 3.4 0.087 0.190 121.0 12.0
KA030341 9/18198 3.0 0.080 0.110 24.0 3.0

KA030341 10121198 2.6 0.070 0.060 18.0 3.0

I
KA030341 11/18198 2.5 0.064 0.060 3.0 1.0

KA030341 12/18198 2.5 0.064 0.080 2.0 1.0

KA030341 1120199 9.3 0.063 0.170 8.0 2.0

KA030341 2/17/99 3.2 0.060 0.130 3.0 1.0

KA030341 3/17/99 3.4 0.078 0.130 77.0 7.0
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I
Table C-3 (Con't) ITOC DOC, UV 254 Bromide TSS and SVS Concentrations In the SWP

TOTAL ORGANIC DISS. ORGANIC UV254

ISTATION DATE CARBON (mg/L) CARBON (mg/L) (1Icm)
030 1 4/ 1/99 3. 0.084

KA030341 5/19/99 3.2 0.067
KA030341 6116/99 3.3 0.069
KA030341 7121/99 3.1 0,067

IKA030341 6119199 2.8 0.071
KA030341 9/15199 2.3 0.070
KA030341 10120199 2.4
KA030341 11/17/99 2.2 0.070 0.270 1.0
KA030341 12115199 2.6 0.079 0.270 1.0
KA040341 2116198 4.2 0.104

IKA040341 6120198 4.0 0.095
KA040341 6119198 3.6 0.088
KA040341 11/16198 2.7 0.068
KA040341 2117/99 3.2 0.066 0.080
KA040341 5/19/99 3.9 0,071 0.170
KA040341 8/16199 2.8 0,071 0.090

IKA040341 11/17/99 2.9 0.069
KA041288 1121198 2.4 0.069 0.205
KA041288 2116198 3.4 0.087 0.186 2.4 1.0
KA041288 3118/88 3.2 0.095 0.160
KA041288 4/15198 3.9 0.108 0,151
KA041288 5120198 3.8 0.102 0.080 3.6 1.0

IKA041288 8/17198 3.6 0.092 0.035
KA041268 7/15198 3.7 0.084 0.031
KA041288 8/19198 3.4 0.077 0.087 6.0 1.0
KA041288 9/16/98 2.9 0.080 0.120
KA041288 10121198 2.8 0.077 0.110
KA041288 11/19198 2.7 0.07" 0.100 2.0 1.0

IKA041288 12116/99 2.7 0.077 0.100
KA041288 1120199 2.6 0.06<l 0.100
KA041288 2117/99 2.1 0.066 0.090 1.0 1.0
KA041288 3117/99 2.7 0.074 0.150
KA041288 4121199 2.8 0.076 0.110
KA041288 5/19199 2.9 0.077 0.110 4.0 2.0

IKA041288 8/16/99 2.8 0.070 0.140
KA041288 7121/99 2.8 0.088 0.160
KA041288 . 8/19199 2.6 0.076 0.1"0 2.0 1.0
KA041288 8/15/99 0.088 0.100
KA041288 10120I99 2.3 0.170
KA041288 11/17199 2.2 0.06<l 0.210 1.0 1.0

IKA041268 12115/99 2.3 0.066 0.230
KA024102 5/19198 51.2 8.0
KA02..102 8/15/98 40.0 3.0
1<80009.57 21<1199 8.0
KBOOO9.57 215199 5.1
1<8000975 12/22/98 6.0

IKB000975 12/29198 3.2
1<8001638 1121/98 ".8 0.229 8.8 2.0
1<8001638 5120198 5.1 0.18<1 18.4 3.0
KBool638 8/17/98 3.3 0.050 28.4 ".0
KBoo1638 7/15/99 3.4 0.042 20.0 3.0
KBool638 8/19198 3.6 0.066 34.0 8.0

IKBoo1638 9/16/98 3.0 0.060 9.0 2.0
KBool638 10121198 3.0 0.050 4.0 2.0
KBool638 11/19198 3.1 0.060 "2.0 7.0
KBoo1638 12116/99 2.8 0.160 3.0, 1.0
KBoo1638 1120199 6.0 0.170 22.0 4.0
KBoo1638 2117/99 4.3 0.120 2.0 1.0

IKBool638 3117199 3.5 0.130 4.0 1.0
KBoo1638 4121/99 3.1 0.120 6.0 2.0
KBool638 5/19199 3.2 0.100 46.0 9.0
KBoo1638 6116/99 3.5 0.100 26.0 ".0
1<8001638 7121199 2.9 0.060 18.0 5.0
1<8001638 8/19199 2." 0.060 10.0 4.0

IKBool639 8/15/99 2." 0.210 6.0 3.0
KBool638 10120199 2.9 0.240 3.0
KBoo1638 11/17199 2.6 0.260 27.0 6.0
KBoo1638 12115199 2.9 0.520 2.0 1.0
KB004207 2/19198 0.227
KB004207 5120198 0.192

IKB004207 8/19198 0.054
KB004207 10121/88 0.040
KB004207 11/18/88 0.070
KB004207 5/19/99 0.100 9.0 2.0
KB004207 8/19199 0.060 8.0 3.0
KB004207 11/17199 0.170 1.0 1.0

IKCOOO934 1120198 2.0 < 1.0
KCOOO934 2117198 8.0 1.0
KCOOO934 3117198 5.0 < 1.0
KCOOO934 4/14/98 15.0 2.0
KCOOO934 5120198 20.0 2.0
KCOOO934 8/19198 51.8 5.0
KCOOO934 7/15198 105.0 9.0 IKCOOO934 8/19198 82.0 7.0
KCOOO934 9/15/98 12.0 1.0
KCOOO934 10120198 18.0 3.0
KCOOO934 11/17198 14.0 1.0
KCOOO934 12115/98 2.0 1.0
KCOOO934 , 1/19199 0.170 2.0 1.0 IKCOOO934 2116/99 0.150 7.0 2.0
KCOOO934 3119199 0.130 8.0 1.0
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I
I Table C-3 (Con't)

TOC, DOC, UV 254, Bromide, TSS, and SVS Concentrations in the SWP

I TOTAL ORGANIC DISS. ORGANIC UV254 BROMIDE SUSPENDED SUSPENDED

STATION DATE CARBON (mg/L) CARBON (mglL) (1Icm) (mglL) SOLIDS (mglL) VOLATILE SOLIDS (mgIl)
KCOOO934 4 0199 0.160 10.0 2.0
KCOOO934 5/18199 0.170 43.0 4.0

I
KCOOO934 6115/99 0.180 30.0 4.0
KCOOO934 7120199 0.140 58.0 7.0
KCOOO934 8/17199 0.100 112.0 7.0
KCOOO934 9/14199 0.120 5.0 2.0
KCOOO934 10119199 0.240 30.0
KCOOO934 11/8199 0.230 5.0 2.0

I
KCOOO934 12/14/99 0.280 2.0 1.0
KGOOOOOO 1/12/98 20.3 14.6 0.470
KGOOOOOO 1121/98 18.0 14.2 0.473 0.018 101.0 15.0
KGOOOOOO 1129/98 16.3 13.3 0.464 0.037
KGOOOOOO 212198 3.7 9.7 0.304 0.011
KGOOOOOO 2/18198 11.5 8.2 0.260 0.020 106.0 16.0

I
KGOOOOOO 3/19/98 10.2 8.3 0.286 0.072 48.7 7.0
KGOOOOOO 4/15/98 8.3 9.0 0.252 0.095 32.0 5.0
KGOOOOOO 5120198 4.4 4.2 0.123 0.073 41.0 7.0
KGOOOOOO 8/17/98 6.7 5.4 0.168 0.083 56.0 8.0
KGOOOOOO 7/15/98 5.9 5.3 0.143 0.072 32.5 4.0
KGOOOOOO 8/19/98 5.5 4.2 0.135 0.050 47.0 6.0
KGOOOOOO 9116/98 4.3 3.7 0.119 0.040 46.0 24.0

I KGOOOOOO 10121/98 4.7 4.0 0.121 0.040 40.0 8.0
KGOOOOOO 11/6/96 3.7 4.2
KGOOOOOO 11/12198 4.0 3.4
KGOOOOOO 11/18198 3.8 3.2 0.097 0.040 34.0 3.0
KGOOOOOO 11/24/98 3.6 32
KGOOOOOO 12/1/98 6.2 7.8

I
KGOOOOOO 12/8198 6.1 6.9
KGOOOOOO 12/16/98 3.9 3.9 0.112 0.050 22.0 3.0
KGOOOOOO 12/23198 3.8 3.5
KGOOOOOO 12/29/98 3.8 3.2
KGOOOOOO 116199 3.9 3.2
KGOOOOOO 118199 3.9 3.2

I
KGOOOOOO 1/13199 3.2 3.1
KGOOOOOO 1/13199 3.2 3.1
KGOOOOOO 1/20199 3.8 3.8 0.094 0.060 31.0 4.0
KGOOOOOO 1/27/99 4.1 4.0
KGOOOOOO 213199 3.7 3.4
KGOOOOOO 219199 10.0 7.0

I
KGOOOOOO 2/17199 14.5 10.9 0.379 0.030 127.0 23.0
KGOOOOOO 2/24/99 14.4 11.6
KGOOOOOO 312199 13.5 11.6
KGOOOOOO 319199 11.5 10.1
KGOOOOOO 3/17/99 10.0 8.7 0.316 0.080 25.0 4.0
KGOOOOOO 3/18/99 11.5
KGOOOOOO 3124199 8.4 8.1

I KGOOOOOO 3124199 8.4 8.1
KGOOOOOO 3130199 12.4 8.9
KGOOOOOO 418199 10.4 8.4
KGOOOOOO 4113199 10.0 8.0
KGOOOOOO 4116/99 9.2
KGOOOOOO 4119199 9.3

I
KGOOOOOO 4121/99 8.9 7.9 0.273 0.090 34.0 6.0
KGOOOOOO 4127/99 7.5 6.9
KGOOOOOO 4130199 7.4
KGOOOOOO 5/19199 5.6 4.6 0.140 0.070 44.0 4.0
KGOOOOOO 6118/99 4.9 3.6 0.624 0.040 42.0 9.0
KGOOOOOO 7121/99 5.0 2.9 0.099 0.030 69.0 11.0

I
KGOOOOOO 6118/99 4.3 2.8 0.094 0.030 92.0 20.0
KGOOOOOO 9115/99 3.0 3.1 0.095 0.030 45.0 10.0
KGOOOOOO 10120199 2.9 2.9 0.030 30.0
KGOOOOOO 1113199 2.8
KGOOOOOO 11/10199 2.5
KGOOOOOO 11/17/99 12.9 0.077 0.030 25.0 4.0

I
KGOOOOOO 11/24199 3.1
KGOOOOOO 12/1/99 2.7
KGOOOOOO 12/6/99 2.3
KGOOOOOO 12/15199 2.5 2.3 0.069 0.040 13.0 1.0
KGOOOOOO 12/22/99 3.3
KGOOOOOO 12/28/99 3.0
KGOOOOOO 1/5100 2.4

I KGOO2111 2/18198 0.020
KGOO2121 5120196 0.077
KGOO2121 8/19/98 0.053
KGOO2121 11/18198 0.040
KG002121 2/17/99 0.040
KGOO2121 5/19199 0.070

I
KGOO2121 8118199 0.030 60.0 8.0
KG002121 11/17/99 0.030 22.0 2.0
KR124102 416198 29.0 6.0
KR124102 4114198 4.5 5.0 56.0 6.0
LDOO1OOO 5126199 0.010
LDoolooo 5128/99 0.010

I
PE002000 2/18/99 0.200
PE002000 5/17/99 0.210
PE002000 8116/99 0.220
Pyoolooo 2/18/99 0.110
Pyoolooo 5/18/99 0.110
Pyoolooo 8117/99 0.130

I
8002000 2/18/99 0.090
8002000 5/18199 0.110
8002000 8/17/99 0.140
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Table C-3 (Con't)
TOC, DOC UV 254 Bromide, TSS. and SVS Concentrations In the SWP

STATION
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
SLooSOOO
TA001000
TA001000
TA001000
TA001000
TA001000
TAoolooo
TAOOlooo
TAoolooo
TA001000
TAoolooo
TA001000
TA001000
TA001000
TAoolooo
TF001000
TFoolooo
TF001000
TF001900

DATE
7/14/98
12/18198
1120199
2/17199
3/17199
4121199
5118199
6118199
7121/99
6116199
6115199
11/17/99
12/15199
2/18198
5120198

11/18/98
1120199
2/17199
3/17/99
4/21199
5120199
6117/99
7121199
6116199
9115199
11/17199
12/15199
2/17199
5120199
6116199

. 11/17/99

TOTAL ORGANIC DISS. ORGANIC UV 254 BROMIDE SUSPENDED SUSPENDED

CARBON (mg/L) CARBON (mg/L) (1Iem) (mglL) SOLIDS (mg/L) VOLATILE SOLIDS (mg/L)
U 1~

1.0 1.0
0.220
0.190

0.084 0.210
0.200
0.180
0.190
0.200
0.200
0.180
0.210
0.220

< 0.010 4.0 < 1.0
0.080 8.0 1.0
0.010 3.2 1.0
0.010
0.010 4.0 1.0
0.010
0.010
0.010 6.0 2.0
0.010
0.010
0.010 4.0 1.0
0.010
0.010 1.0 1.0
0.010
0.010
0.010 4.0 2.0
0.010 2.0 2.0
0,010

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

AppendixC 110 I



I
I Table C-4

Total Trihalomethane Formation Potential Concentrations in the State Water Project

I CONCENTRATION, ~glL

TOTAL

DIBROMO- BROMODI- TRIHALOMETHANE

I STATION DATE CHLOROFORM CHLOROFORM CHLOROFORM BROMOFORM FORMATION POTENTIAL
CAoo2000 2/17/98 230 30 79 < 10 349
CA002000 2/17198 230 30 79 10 349
CA002000 5118/98 250 18 67 10 345
CA002000 8/17/98 280 18 81 10 389

I
CAOO2000 11/16/98 270 23 78 10 381
CA002000 2/18199 230 29 74 < 10 343
CA002000 5117199 260 28 73 < 10 371
CA002000 8/18199 220 20 59 < 10 309
CAOO2000 11115199 270 26 82 < 10 388
DMC08716 1121/98 650 10 43 < 10 713

I
DMC08716 2/18/98 730 11 88 < 10 839
DMC08716 4/14198 380 < 10 60 < 10 460
DMC08716 5119/98 340 10 60 10 420
DMC08716 8/16198 380 10 35 10 4;5
DMC08716 7/14198 380 10 21 10 401
DMC08716 8/19198 250 10 60 10 330

I
DMC08716 9/16/98 270 15 62 10 357
DMC08718 10120198 240 12 54 10 318
DMC08716 11/19198 250 46 100 10 408
DMC08716 12/16/98 270 52 110 10 442
DMC08716 1120199 220 50 110 10 390
DMC08718 2/17199 280 < 10 40 < 10 340
DMC08716 3/17199 220 19 54 < 10 303

I· DMC08718 4121199 320 24 68 < 10 422
DMC08718 5119199 200 20 53 < 10 283
DMC08718 8/18199 260 12 60 10 342
DMC08718 7121199 200 10 34 10 254
DMC08716 8/18199 240 21 66 10 337

I
DMC08718 9/15199 160 43 82 10 295
DMC08716 11/17199 220 45 100 10 375
DMC08718 12/15199 220 99 150 17 488
DVOOOO.oo 11/17199 330 < 10 44 < 10 394
KAOOO331 1121198 440 30 120 < 10 600
KAOOO331 2/18/98 450 27 110 < 10 597

I
KAOOO331 3/18/98 490 30 120 < 10 650
KAOOO331 3126198 490 30 120 < 10 650
KAOOO331 4/15198 aBO 54 142 < 10 588
KAOOO331 5120198 360 13 71 10 454
KAOOO331 8/17/98 300 < 10 37 < 10 357
KAOOO331 7/15198 300 10 28 10 348

I
KAOOO331 8/19/98 300 10 39 10 359
KAOOO331 9/16/98 280 < 10 45 < 10 345
KAOOO331 9/16/98 280 10 45 10 345
KAOOO331 10121/98 280 10 40 10 320
KAOOO331 11/18/98 280 10 49 10 349
KAOOO331 12/16/98 240 30 77 10 357
KA000331 1120199 480 24 100 < 10 814

I KAOOO331 2/17199 380 22 78 < 10 490
KAOOO331 3/17199 340 18 63 < 10 431
KAOOO331 4121199 250 23 63 < 10 346
KAOOO331 5119199 220 20 58 < 10 308
KA000331 8/18199 290 17 74 10 391
KA000331 7121199 230 10 42 10 292

I KA000331 8/18199 240 < 10 41 < 10 301
KA000331 9/15199 180 46 92 10 328
KA000331 11/17199 200 60 120 12 392
KAOOO331 12/15199 230 120 180 23 553
KAOO6633 2/18198 570 46 150 < 10 776
KAOO6633 5119/98 380 28 100 10 518

I KA006633 8/19198 300 10 46 10 388
KAOO6633 11/18/98 280 10 50 10 330
KA006633 2/17199 500 23 90 < 10 623
KAOO6633 5119199 240 22 62 < 10 334
KA006633 8/18199 240 10 42 10 302
KA007089 1121198 620 12 98 < 10 740

I KA007089 2/18/98 120 10 10 < 10 150
KA007089 3/18/98 440 29 110 < 10 589
KA007089 4/15198 390 11 78 < 10 489
KA007089 5119/98 280 13 65 10 388
KA007089 8/17198 340 10 47 10 407
KA007089 7/15198 330 17 83 10 440

I KA007089 8/19198 250 33 96 10 389
KA007089 9/16/98 300 12 59 10 381
KA007089 10121198 280 10 43 10 323
KA007089 11/18198 260 19 69 10 358
KA007089 12/16/98 240 56 100 10 408
KA007089 1120199 380 36 110 10 518

I KA007089 2/17199 380 18 62 < 10 468
KA007089 3/17199 290 19 62 < 10 381
KA007089 4121199 230 37 82 18 365
KA007089 5/19199 210 44 91 17 382
KA007089 8/18199 200 40 90 10 340
KA007089 7121199 210 18 81 10 299

1 KA007089 8/18/99 290 18 83 10 379
KA007089 9/15199 170 36 76 10 292
KA007089 11/17/99 280 5& 130 11 457
KA007089 12/15199 200 68 120 13 401
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I
Table C-4 (Con't) I

Total Trlhalomethane Formation Potential Concentrations In the State Water Project
CONCENTRATION, Ilg/L

ITOTAL

DIBROMO- BROMODI- TRIHALOMETHANE

STATION DATE CHLOROFORM CHLOROFORM CHLOROFORM BROMOFORM FORMATION POTENTIAL
J(A017226 2/16198 520 19 96 < 10 645 IKA017226 5/16198 320 17 77 10 424

KA017226 8/19/98 280 29 89 10 368

KA017226 11/16198 250. 10 50 10 320

KA017226 2/17/99 310 17 61 < 10 398

KA017226 5116199 190 41 !l3 16 330

IKA017226 8117/99 220 14 51 10 295

KA017226 11/16199 200 80 120 12 392

KA017226 12/14/99 210 78 130 13 429

KA024454 1120198 400 45 130 < 10 585

KA024454 2/17/98 500 20 100 < 10 830

KA024454 3/17/98 580 24 110 < 10 724

IKA024454 5120198 440 10 17 10 477

KA024454 8/18198 '130 10 10 10 460

KA024454 7/15/98 320 10 64 10 404

KA024454 8/18198 340 22 95 10 467

KA024454 10120198 300 10 47 10 367

KA024454 11/17/98 290 10 47 10 357

IKA024454 12/15/98 280 36 94 10 420

KA024454 1/18199 250 48 110 10 418

KA024454 2/18199 220 31 ,75 < 10 336

KA024454 3116/99 280 16 54 < 10 360
KA024454 4120199 300 32 86 < 10 428 .

KA02<1454 5116/99 230 37 87 18 370

IKA024454 6115/99 190 34 83 10 317

KA024454 7120199 200 26 71 10 307

KA024454 8/17/99 240 15 55 10 320

KA02<1454 9/14/99 200 23 65 10 298

KA024454 11/18/99 200 60 110 12 382

KA024454 .12/14/99 220 60 120 12 412

IKA030341 1121/98 400 86 180 < 10 636

KA030341 2/18/98 <420 42 130 < 10 802

KA030341 3118/98 420 52 140 < 10 622

KA030341 4/16/99 440 10 15 10 476

KA030341 5120198 390 10 18 10 428
KA030341 6117/98 410 10 10 10 440

IKA030341 7/18198 400 10 57 10 477

KA030341 8/19/98 270 28 93 10 401

KA030341 8/18198 300 21 76 10 409

KA030341 10121198 290 10 46 10 346
KA030341 11/1.8/98 280 10 42 10 322
KA030341 12/18198 240 17 57 10 324
KA030341 1120199 280 29 87 10 366 IKA030341 2/17/99 230 26 89 < 10 335

KA030341 3117/99 300 18 54 < 10 390

KA030341 4121/99 280 28 76 < 10 394

KA030341 5118199 200 43 86 16 345
KA030341 6116/99 180 35 78 10 303
KA030341 7121/99 190 24 68 10 292 IKA030341 8/16/99 240 16 5& 10 324
KA030341 8/15199 190 22 61 10 273
KA030341 11/17/99 190 51 100 11 352
KA030341 12/18199 250 83 130 12 455

KA040341 2/18198 280 75 140 < 10 505

IKA040341 5120198 370 10 15 10 405

KA040341 8/16198 290 32 98 10 420
KA040341 11/18198 280 10 43 10 323
KA040341 2/17199 280 17 55 < 10 342
KA040341 5118199 520 39 130 18 705
KA040341 8116199 390 15 67 10 482

KA040341 11/17199 220 50 110 11 391 IKA041286 ' 1121198 210 40 91 < 10 351

KA041286 2/18198 270 48 110 < 10 436

KA041288 3118198 360 36 110 < ,10 516
KA041286 4/15/98 360 20 94 '10 504
KA041288 5120198 380 10 51 10 451

KA041288 6117198 380 10 32 10 432 IKA041288 7/15199 380 10 30 10 410
KA041288 8116198 290 10 5& 10 366
KA041288 8/16198 310 25 82 10 427
KA041288 10121198 320 20 78 10 426
KA041286 11/18198 280 14 80 10 344
KA041288 12/16198 270 22 88 10 370 IKA041286 1120199 280 15 82 10 387
KA041288 2/17/99 220 23 80 < 10 313
KA041288 3117/99 260 21 82 < 10 353
KA041288 4121/99 270 20 59 < 10 359
KA041288 5119/99 380 25 82 < 10 497
KA041286 I 6116/99 230 28 82 10 350 IKA041288 7121/99 240 30 94 10 394
KA041288 8/16199 240 25 71 10 346
KA041288 8/1il199 240 25 71 10 346
KA041288 8/15199 210 20 61 10 301
KA041288 11/17199 220 43 100 10 373
KA041286 12/15/99 210 49 ,100 10 369 IKA024102 5118/98 370 10 14 10 404
KA024102 6116198 380 10 10 10 390
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I
I Table C-4 (Con't)

Total Trihalomethane Formation Potential Concentrations in the State Water Project

I CONCENTRATION, ~g/L

TOTAL

DIBROMO- BROMODI- TRIHALOMETHANE

I
STATION DATE CHLOROFORM CHLOROFORM CHLOROFORM BROMOFORM FORMATION POTENTIAL
KBool638 1/21/98 440 33 120 < 10 603
KBool638 5120198 400 21 94 10 525
KBoo1638 6/17/98 330 10 42 10 392
KBool638 7115/98 360 10 32 10 412

I KBoo1638 8/19/98 340 10 47 10 407
KBool638 9/16/98 300 10 48 10 368
KBOOl638 10121/98 370 10 46 10 436
KBool638 11/18/98 350 10 57 10 427
KBoo1638 12/16/98 320 36 98 10 464

I
KBOOl638 1/20199 630 25 120 < 10 785
KBool638 2/17/99 440 18 71 < 10 539
KBool638 3/17/99 340 17 63 < 10 430
KBool638 4/21/99 360 22 72 < 10 464
KBool638 5/18/99 240 22 61 < 10 333

I
KBOOl638 6/16/99 340 17 79 10 446
KBOO1638 7/21/99 400 10 49 10 469
KBoo1638 8/18/99 290 10 46 10 356
KBool638 9/15199 230 45 110 10 395
KBoo1638 11/17/99 210 65 120 12 407

I
KBool638 12/15199 200 120 170 24 514
KC000934 1/20198 360 42 130 < 10 562
KCOOO934 2/17/98 460 10 71 < 10 571
KCOOO934 3/17/98 550 38 140 < 10 738
KCOOO934 5120198 460 13 87 10 590

I
KCOOO934 6/16/98 330 10 84 10 414
KCOOO934 7115/98 350 10 76 10 446
KCOOO934 8/18/98 330 21 94 10 455
KCOOO934 11/17/98 260 10 53 10 333
KCOOO934 12/15198 270 33 86 10 398

I
KCOOO934 1/19/99 260 30 90 10 410
KCOOO934 2/18/99 440 28 97 < 10 575
KCOOO934 3/19/99 260 18 56 < 10 386
KCOOO934 4120199 330 28 82 < 10 450
KCOOO934 5119/99 210 42 88 16 356

I
KCOOO934 9/15199 190 39 88 10 327
KCOOO934 7/20199 220 26 75 10 331
KCOOO934 9/17/99 220 16 54 10 300
KCOOO934 9/14/99 200 24 67 10 301
KCOOO934 11/8/99 210 56 110 11 387

I
KCOOO934 12/14/99 240 62 120 11 433
KGOOOOOO 1/21/98 1500 10 29 < 10 1549
KGOOOOOO 1/29/98 1500 20 43 < 20 1583
KGOOOOOO 212198 960 10 17 10 1017
KGOOOOOO 2/18/98 830 10 27 < 10 877
KGOOOOOO 3/18/98 960 10 62 < 10 1062

I KGOOOOOO 4/15198 870 < 10 81 < 10 971
KGOOOOOO 5120198 520 10 55 10 595
KGOOOOOO 6/17/98 610 < 10 88 < 10 698
KGOOOOOO 7/15/98 750 10 69 10 839
KGOOOOOO 8/19/98 490 10 40 10 550

I KGOOOOOO 9/16/98 460 < 10 38 < 10 518
KGOOOOOO 10121/98 480 10 37 10 517
KGOOOOOO 11/18/98 360 10 35 10 435
KGOOOOOO 12/18/98 440 10 50 10 510
KGOOOOOO 1/20199 430 < 10 48 < 10 496

I KGOOOOOO 2/17/99 1600 < 20 49 < 20 1889
KGOOOOOO 3/17/99 1000 13 65 < 13 1091
KGOOOOOO 4/21/99 900 24 76 .< 20 1020
KGOOOOOO 5118/99 510 21 62 < 20 613
KGOOOOOO 6/18/99 410 20 43 20 493

I
KGOOOOOO 7/21/99 320 10 28 10 386
KGOOOOOO 8/18/99 320 10 26 10 386
KGOOOOOO 9/15199 300 10 28 10 348
KGOOOOOO 11/17/99 510 10 38 10 586
KGOOOOOO 12/15/99 200 120 170 24 514

I
SLooSOOO 6/18/98 260 48 110 10 426
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Explanation of a Trilinear Plot

A trilinear plot (also,known as a Piper graph) can be used to determine the influence ofone water body on
another. If two icons, A and B, represent two water bodies, then the icon of the mixture will be positioned
between A and B. This assumes that there was no chemical interactions upon mixing that might result in the

. precipitation ofany salts. Ifequal amounts of water from two different water bodies are mixed, the icon of
the resulting mixture would be positioned in a straight line between the two source icons 'in all three
diagrams.

Figure 0-1 shows the average mineralogical characteristics of three different water bodies-Salt Creek from
the San Luis Canal, Delta water at Banks Pumping Plant, and Feather River water at ThermaJito Afterbay.
The arrows show whfch direction the scales should be read. In the central diamond, for example, the anionic
composition at Banks Pumping Plant is 36 percent bicarbonate (very little carbonate exists at pH levels
observed in the Project) and 64 percent sulfate+chloride. Conversely the anionic composition ofwater at
Therrnalito Afterbay is 90 percent bicarbonate and only 10 percent sulfate+chloride. The exact reverse is true
for Salt Creek.

Trilinear graphs are useful for comparing the characteristics of different water bodies. Streams and
groundwater usually exhibit a unique composition of major minerals such as sulfate, chloride, and
bicarbonate. A histogram of six major minerals and TDS is converted to three points on a trilinear graph
(Figure 0-1). The central diamond plot accounts for all cation/anion combinations together. The circle
surrounding each icon is TDS (calculated) on a scale provided in the mid-upper left. The larger the circle
surrounding each icon, the greater the TDS. The two equilateral triangles present anions and cations
separately and show them each as percentages of the total ionic equivalent concentration.
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The individual anionic components are shown in the lower right triangle. This diagram separates out chloride
and sulfate and compares them with bicarbonate. At Banks Pumping Plant, chloride composes 40 percent of
the anionic composition, followed by bicarbonate at 36 percent and sulfate at 24 percent. This compares with
Thermalito Afterbay, where bicarbonate composes almost 90 percent of the anionic composition and Salt
Creek, in which sulfate is the dominant anion with over 80 percent. The cationic composition as shown in the
.Iower left triangle was not as dramatic, with the exception ofTherrnalito Afterbay. The Afterbay is
dominated by calcium as opposed to the other two water bodies, which had similar proportions of
sodium+potassium and calcium.
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I Figure 0-1

Explanation of a Trilinear Graph
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Legend

Explanation of the Piper Diagram

• Thermalito Aftertlay
• Banks Pumping Plant
A FloodWater Inflows, Salt Creek
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