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Sierra Pacific
POWER COMPANY

Meeting your future with energy

6100 Neil Road, P.O. Box IOHlO· Reno, Nevada 89520-0024' 702.689.4011

September 15, 1997

Eric Oppenheim~

2501 Lake Tahoe Blvd
South Lake Tahoe, CA 96158

Dear Eric,

Sandy Canning has indicated to me that you are int~ested in learning the points at which we have done
Giardia/Cryptosporidium sampling along the Truckee River. I have enclosed a map with the various points
markoo and labeloo. All sites are sampled immOOiately before flowing into the Truckee River except 85%
TTSA Effluent, 100010 TTSA Effluent and Lake Tahoe Outlet. 85% ofTTSA's effluent is discharged
directly into the Truckee River, therefore that particular sample site is just below the effluent. Since the
other 15% of TTSA's effluent is dischargoo into Martis Creek, the Truckee River is samploo just below the
Martis Creek inlet to collect a sample of 100% TTSA's effluent The Lake Tahoe Outlet is sampled in the
Truckee River just aft~ it is spilloo ov~ the lake damn.

Ifyou have any other questions, please feel free to contact me at (702)685-8117.

Thank you,

rmil~'~
Kelli Burgess
Water Quality Microbiologist
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TRUCKEE RIVER
RAW WATER SAMPLING

PROSSER
DATE 11/16/95 12/5/95 8/8/96 10f7/96

PRES. CYSTS/100L 16.8 <27.9 <15.9 27.1
CONF. CYSTS/100L <16.8 <27.9 <15.9 <27.1
PRES.OOCYSTS/100L <16.8 <27.9 <15.9 <27.1
CONF. OOCYSTS/100L <16.8 <27.9 <15.9 <27.1

DONNER
DATE 11/9/95 12/6/95 8/6/96 9/17/96

PRES. CYSTS/100L 24.9 24.0 <21.1 <7.0
CONF. CYSTS/100L <24.9 <24.0 21.1 <7.0
PRES. OOCYSTS/100L <24.9 <24.0 <21.1 <7.0
CONF. OOCYSTS/100L <24.9 <24.0 <21.1 <7.0

nSA
100% OF EFFLUENT

DATE 11128/95 113/96 8f7/96

PRES. CYSTS/1 DOL 134.4 <15.2 <21.1
CONF. CYSTS/100L <12.2 <15.2 <21.1
PRES. OOCYSTS/1 DOL <12.2 <15.2 <21.1
CONF.OOCYSTS/100L <12.2 <15.2 <21.1

GRAY CREEK
12f7/95 9/12/96 11/6/96

31.5 <24.7 84.0
<15.8 <24.7 <28.0
<15.8 <24.7 56.0
<15.8 <24.7 <28.0

BRONCO CREEK
12/13/95 8/13/96 12/3/96

14.4 21.1 <20.9
<4.8 <21.1 <20.9
9.6 21.1 62.6
<4.8 <21.1 <20.9

nSA
85% OF EFFLUENT

11/15/95 8/14/96 12/4/96

<14.0 25.4 74.0
<14.0 <4.2 <3.5
<14.0 8.5 3.5
<14.0 <4.2 <3.5

TAHOE OUTLET
1117/95 8122/96

<6.2 <8.8
<6.2 <8.8
<6.2 <8.8
<6.2 8.8

BOCA
11/8/95 I 8/15/96

<12.4 <5.9·
<12.4 <5.9
<12.4 <5.9
<12.4 <5.9

MARTIS CREEK
15% OF EFFLUENT
12/19/95 8120/96

86.3 66.5
<43.1 <22.2
<43.1 22.2
<43.1 44.3

DOG CREEK
1/4/96

<10.6
<10.6
<10.6
<10.6

ORR DITCH
11/14/95

<38.4
<38.4
<38.4
<38.4
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4 December 2000

SURFACE WATER MONITORING· DECEMBfR 1000

CONSTITUENTS

-.

'OF SECOND SAMPLE 19 December 2000

TOTAL DISSOLVED SOLIDS, mg/L

TURBIDITY, NTU

H

CHLORIDE, mg/L

DISSOLVED ORGANIC CARBON, mg/L

TEMPERATURE, Degrees C First Sample

TEMPERATURE, Degrees C Second Sample

TOTAL KJELDAHL NITROGEN, mg/L

ALKALINITY, mglL

TOTAL IRON, mg/L

DISSOLVED OXYGEN, mg/L

FECAL COLIFORM, MPN

TOTAL PHOSPHORUS, mg/L

ORTHO PHOSPHORUS, mg/L

TOTAL COLIFORM, MPN

~{f:i"

/ NITRATE - First Sample, mg/L
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SURFACE WATER MONITORING· JANUARY, 1998

DATE OF FIRST SAMPLE 4 January 1999

DATE OF SECOND SAMPLE 18 January 1999

II)

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mg/L 0.09 0.28 0.01 0.05

NITRATE - Second Sample, mg/L 0.05 0.13 0.07/ 0.12

TOTAL KJELDAHL NITROGEN, mg/L 0.1 0.3 0.1 0.2

TOTAL PHOSPHORUS, mg/l 0.04 0.06 v 0.02 0.02

ORTHO PHOSPHORUS, mglL 0.02 0.03 <0.01 0.01

TOTAL COLIFORM, MPN 80 110 50 4

FECAL COLIFORM, MPN <2 <2 <2 <2

TOTAL IRON, mg/L 0.28 .0.50/ 0.06 0.05

DISSOLVED OXYGEN, mg/L 9.7 10.4 11.8 11.8

pH 7.8 8.0 7.8 7.7

ALKALINITY, mg/L 66 70 42 46

TEMPERATURE, Degrees C First Sample 3 3 1 3

TEMPERATURE. Degrees C Second Sample 3 4 3 2

DISSOLVED ORGANIC CARBON, mglL 1.4 1.6 0.7 0.8

CHLORIDE, mg/L 3.9 7.8 3.9/ 5.8

TOTAL DISSOLVED SOLIDS, mg/L 105 114 68 7S

TURBIDITY, NTU 2.9 3.5 0.8 1.0

:............'>. . .
TRI ~~QMIITHANE.$,ppb> '
".....•...•.• - i·..·..• ·•...••. ·.· ••. «.··••·•• •·•·•. ···.•..•••....• .'. .•.••.•. .' .•..•.•

QORQN,mg/L(n~.t()@)(~~·1~C» •.•..

r' "Represents'8 'Moiiihiy ·sampie···············"·····
and

:.. .r3~e[~~!lt.:s.~~.9l}~.Q~~y. ~~m~!~ ~.. ~ ~ ".
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0.04

0.08

0.2
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DATE OF FIRST SAMPLE

SURFACAATER MONITORING - FEBRUARY, 19'

1 February 1999

DATE OF SECOND SAMPLE 15 February 1999

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mg/L 0.09 0.34 0.01 0.06

NITRATE - Second Sample, mglL 0.08 0.20 0.05 0.04

TOTAL KJELDAHL NITROGEN, mg/L 0.1 0.1 0.2 0.2

TOTAL PHOSPHORUS, mg/L o.oEV 0:04 0.02 '0.02

ORTHO PHOSPHORUS, mg/L 0.04 0.03 0.02 0.01

TOTALCOLIFORM,MPN 280 500 240 500

FECAL COLIFORM, MPN 30 <2 11 23

TOTAL IRON, mg/L 0.44/ 0.46t! 0.07 0.10

DISSOLVED OXYGEN, mg/L 12.6 11.6 11.5 11.0

pH 7.6 7.8 7.9 7.8

ALKALINITY, mglL 50 54 44 42

TEMPERATURE, Degrees C First Sample 2 2 4 4

TEMPERATURE, Degrees C Second Sample 2 3 5 7

DISSOLVED ORGANIC CARBON, mg/L 2.2 2.0 0.7 0.5

CHLORIDE, mg/L 3.0 8.9 3.0 4.9

TOTAL DISSOLVED SOLIDS, mg/L 87 95 59 59

TURBIDITY, NTU 6.8 6.3 1.4 1.1

'::.::., ...::: :::":'::::'.:'.: : ' : :· i., .. '.' ':::':'" '. .: .'
1JN~ON~EI)AMMQNIA~n1g/L .",.,...>' .... .... . ....

.' .. :'

T-3

0.04

0.03

0.3

0.02

0.01

300

7

0.18

11.0

7.8

44

4

6

0.6

3.0

61

1.4

1-WATER

<0.01

0.2

0.08

A

A

7.5

184

1.2

96

383



SU'ACE WATER MONITORING - MARCH,I9

DATE OF FIRST SAMPLE 1 March 1999

DATE OF SECOND SAMPLE 15 March 1999

TOTAL KJELDAHL NITROGEN. mglL

TOTAL PHOSPHORUS. mg/L

ORTHO PHOSPHORUS. mg/L

TOTAL COLIFORM. MPN

FECAL COLIFORM. MPN '

TOTAL IRON. mglL

DISSOLVED OXYGEN. mglL

pH

ALKALINITY. mg/L

TEMPERATURE. Degrees C First Sample

TEMPERATURE. Degrees C Second Sample

DISSOLVED ORGANIC CARBON. mg/L

CHLORIDE. mg/L

TOTAL DISSOLVED SOLIDS. mg/L

TURBIDITY. NTU

M-1 M-2

0.06 0.18

0.04\ 0.12

0.1 0.1

0.04 0.05

0.02, 0.03
".:::..

220. 300-'

4 8·

0.45v/ 0.25'

10.9· . 11.5'

7.7 7.7

48' 50

2. 3

4 4'

1.8 1.9

4.9 7.3 .

78 87

4.6 5.0

T-1 T-2 T-3

0.03 0.04 0.03

0.0.1 . 0.03 0.02

0.2. 0.2 0.3

0.03 0.02 0.03

0.01. 0.01 0.02

{'UQ, 22 14

<2 . <2 <2

0.24' 0.42..) 0.07

10.5 10.4 10.3

7.8· 7.8 7.8,

42" 40 44

6 6 7

5 5 5'

0.5- 0.6' 0.7

2.9 3.9 3.4

54 58 58
/-

2.9' 3.2 3.5

0.1

0.05

A

A

7.5

184

1.3

92

375

.

ON"'QN~EPAMMQNIA.rngjL··.·· .
·····.ii .....> •...•... «. •.••......••.•....................... '.
T~ltiA...O'Mf;T..ANE$.ppb .'.

.............
..... ...•......

<0.1 <0.1

NO

<0.1 <0.1

NO

<0.1

NO

BQRQN;.rrigjL··(ti~.··*Q·.~xt~ed ..1••~O)···.. '. . ..' . .... •..• !:!:::l::'~:j'::!::::\\!:\:!:I!!~ll::i!!~:::!!~ ::I::~·\:j~:!!·::··"::·i::·!:::I::::j::!:!~:I:: ·1:!::::::·j~::I!:\:!I:I;jl!II!:!:!i::i::!:! :·::!:!:j·\I:::::·::I:j!:~:jl!!!j:I~I!\:I:::!::!!! <0.05 i!I!~~:I!II!ll!!!I!I:I!l!!I~:I!:l!l:~ll

~Ol.~A"'~.>~~lLt~~tt()4!#t!~CI~j .... .... .. . . .....•.• :::::!:~::\:::i::::i:~i:):!:~~!::!!ll~ilj:l' 3.8 :!::i:i::~:::~:lll:~!i:I::I~:I!I!i~::::: 3.5 3.4 i:lli:llll:iil::i:~:l:lil::::l~l:~\l:l;;:l:

~.. 'Representsa'Montliiy·Sample····················
and

:Repres~rltsaQuarter1\1SarnpIEf .< .______ ••• __ ._••• _•••• ~~._••• l~._••• _. __ •••• _•• _•• _'••• •• _.~



DATE OF SECOND SAMPLE _---:.15::;",:A:.:lIp~ri ....11::.:.99=9~_

DATE OF FIRST SAMPLE

, ,,'

SURFACE WATER MONITORING - APRIL, 1.

1 April 1999

60 375

T-3 1-WATER

A

92

1.3

7.6

<2

40

4.9

7.2

T-1 T-2

O.Ot O.~

<0.01 0.02

0.4/ 0.3/

0.01 0.03

0.01' 0.02

11 Gi9~

<2 <2

0.18 0.21

11.3 12.3

7.2 7.7

52 72

3 4

6 7

0.9 1.2

5.4 7.4

66 71

1.2 3.1

ij~#~.:~"::'i":::;i~.'~i;~~:i.Mi.':;.?~:1~':f~;tJ:~~@ Y··;:;Ji~

*ii,_'i; ...·~.;:~·:·-lfi~:~a~:m~~f:.c~;~Y}./·HL·.·?{;.(~·!V
_~~i;ffi~it.:'i~·~~'~I~~~~~~~j./m:f,g·:/;i:m;\;;

r· -Represenis"a-MonitiiY·Sampje····- ··i
: and :

;{~B~{i~~n~.~~:~9.ij~.~~qy.§~f!lP.t~{i~}}~{ll.jLit·.L~.j
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SURFACE WATER MONITORING - MAY, 1999

4Mav 1999

DATEOFSECONDSAMPLE __~1~7~M~ay~1~99~9 __

T·2 T-3 1·WATER

A

2 2

0.13 0.18

11.3 11.2

7.8 7.6

3.5 1.5

60 60

2.0 2.5

A

7.8

1.3

86

362

:"."Represents "a "Monthly "sampje'"...."""_."."."".""":
: and :

11"~~~t~,,~~nt~"~&ij~.d~~Y.'~~ftl.p.t~ijhUL~·~··~.·Li.~·'ij



DATE OF fiRST SAMPLE

• -,SURFACE WATER MONITORING - JUNE, 1999

1 June 1999

DATEOFSECONDSAMPLE 1~5~J~u~n~e~1~99~9~ _

T-3 i-WATER

A

1.3

2.0

42

3.9

1.4

85

351

r· °RepreSentss'Mont"hiy'Sampie-°' 0· ••••••••• 0. __ .0 --.

: and •

~G~ij~p~~nt~~~~q~!ij~J1Y_~!hJ?!~S.~'iYi10BjWli·~·Ktd
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SURFACE WATER MONITORING· JULY, 1999

DATE OF FIRST SAMPLE 6 July 1999

DATE OF SECOND SAMPLE __...:.1.:.,5.::.:Ju::.:.ly~19:.:9.:.,9__

T-3 1-WATER

0.03 0.14

0.01

13 A

<2 A

0.22

9.4

7.9 7.7

30 184

14

17

1.2 1.3

2.5 88

51 356

1.6

+~IHALOME-tAAN~ .... >b· .. .... ...•. i!:!li:i:::::~::i::::·::i:::ii:i::ii:i!:!i!::
B~~Q~,~~i(rt~~i~~·r~e.dt.Jl ...........•.•..••......

~.."R"api-asentsa"Monthiy 'sampie""..."...""".."".""..
and

:.Repre~erit$aQuaiterlv· S/ilnipJe.. . ......................' " ~ ' ' ' ..
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SURFACE WATER MONITORING - AUGUST. 1bo'd

DATE OF FIRST SAMPLE 2 August 1999

DATE OF SECOND SAMPLE 16 August 1999

CONSTITUENTS M·1 M·2 T-1 T·2 T-3 1·WATER

NITRATE· First Sample, mglL 0.11 0.21 0.01 0.03 0.02 0.01

NITRATE - Second Sample, mglL 0.08 0.15 0.01 0.02 0.01

TOTAL KJELDAHL NITROGEN, mgIL 0.2 0.3 0.3 0.3(/ 0.2

TOTALPHOSPHORUS,mglL 0.03 0.04 0.02 0.02 0.02

ORTHO PHOSPHORUS, mglL 0.02 0.01 0.01 0.01

TOTAL COLIFORM, MPN 27 2 27 14

FECAL COLIFORM, MPN 2 2 <2 8 4

TOTAL IRON, mgIL 0.25 0.23 0.10 0.10 0.14

DISSOLVED OXYGEN, mglL 8.2 8.0 8.4 7.6 8.1

pH 9.2 8.4 7.9 . 8.1 8.0

ALKALINITY, mgll 60 72 58 50 42

TEMPERATURE, Degrees C First Sample 18 15 18 18 16

TEMPERATURE, Degrees C Second Sample 19 21 20 19 19

DISSOLVED ORGANIC CARBON, mgll 1.9 1.5 0.6 0.7 1.0 1.3

CHLORIDE, mgIL 2.4 8.3 2.9 5.9 3.9 89

TOTAL DISSOLVED SOLIDS, mg/l 96

TURBIDITY, NTU



~.

I· SURFAIWATER MONITORING - SEPTEMBER,'9

DATE OF FIRST SAMPLE 1 September 1999

DATE OF SECOND SAMPLE 13 September 1999

7.8

1.4

346

176

90.2

47

50 A

3.9

48

1.8

0.3 0.2

8.1

1.0

T-3 1-WATER

0.01 1_
130 A

0.01 0.01

0.03 0.05

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mg/L 0.08 0.22 0.01 0.01

NITRATE - Second Sample, mgll 0.07 0.19 0.01 0.02

TOTAL KJELDAHL NITROGEN, mg/L 0.2 0.3 0.2 0.3

TOTALPHOSPHORUS,mgll 0.04 0.04 0.01 0.02

ORTHO PHOSPHORUS, mg/L 0.02 0.02 0.01 0.01

TOTAL COLIFORM, MPN 7 9 (500) 300
--.....c G4O\ .FECAL COLIFORM, MPN <2 4 12

"----../
TOTAL IRON, mgll 0.25 0.22 0.06 0.05

DISSOLVED OXYGEN, mg/L 8.0 8.5 7.4 9.1

pH 9.4 9.2 8.2 8.1

ALKALINITY, mgll 64 68 46 54

TEMPERATURE, Degrees C First Sample 16 17 16 13

TEMPERATURE, Degrees C Second Sample 16 13 15 15

DISSOLVED ORGANIC CARBON, mgll 1.8 1.9 0.7 0.9

CHLORIDE, mgIL 2.0 8.8 3.9 .,/ '5.9

TOTAL DISSOLVED SOLIDS, mg/L 78 94 46 58

TURBIDITY, NTU 3.0 2.5 0.7 0.9

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

<0.1

NO

0.6

2.4

:-. 'Representsa·MonthlY·Sampie·····················":
: and :
~i.B~{)!!~!mt~~,.~~"d!t~Y.~rilJ?!~jjii["oi2.LiiLtLSij



· SURFACE WATER MONITORING - OCTOBER, 1999

DATE OF FIRST SAMPLE 4 October 1999

DATE OF SECOND SAMPLE 20 October 1999

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample. mglL 0.02 0.13 <0.01 0.02

NITRATE - Second Sample, mglL 0.05 0.11 <0.01 0.01

TOTAL KJELDAHL NITROGEN, mglL <0.1 0.1 0.3 0.1

TOTALPHOSPHORUS,mglL 0.04 0.03 0.09 V 0.02

ORTHO PHOSPHORUS, mg/L 0.02 0.02 0.01 0.01

1(/130
,--1---

TOTAL COLIFORM, MPN 14 17 130

FECAL COLIFORM. MPN <2 2 13 <2

TOTAL IRON, mg/L 0.24 0.20 0.06 0.06

DISSOLVED OXYGEN, mg/L 8.5 9.0 9.3 9.1

pH 9.2 8.1 7.9 7.9

ALKALINITY, mg/L 68 74 38 46

TEMPERATURE. Degrees C First Sample 13 13 11 11

TEMPERATURE. Degrees C Second Sample 11 11 11 11

DISSOLVED ORGANIC CARBON, mg/L 1.5 1.4 1.0 1.0

CHLORIDE, mglL 0.5 6.8 4.9'/ 7.3

TOTAL DISSOLVED SOLIDS, mglL 84 106 54 72

TURBIDITY, NTU 2.5 1.8 0.9 0.9

r··Represeiitss·Moiithiy·sample·······················
: and ,

~1{S~p~~ni~,~··~~~j~~y.~friJ!!~i2iJi:iiLJ1;iIS2(&j

T-3

<0.01

<0.01

0.2

0.02

0.01

12

0.17

9.5

8.0

40

12

12

1.3

2.9

55

1.6

1-WATER

0.01

0.2

0.05

A

A

7.6

182

1.6

91

370



\ SU'CE WATER MONITORING - NOVEMBE_999

DATE OF FIRST SAMPLE 2 November 1999

DATE OF SECOND SAMPLE 15 November 1999

CONSTITUENTS M-1 M-2

NITRATE - First Sample, mglL 0.02 0.12

NITRATE - Second Sample. mg/L 0.01 0.11

TOTAL KJELDAHL NITROGEN, mgIL 0.1 0.2

TOTAL PHOSPHORUS. mg/L 0.02 0.03

ORTHO PHOSPHORUS, mg/L 0.01 0.02

TOTAL COLIFORM, MPN 17 14

FECAL COLIFORM, MPN <2 I 2

TOTAL IRON, mg/L 0.04 I 0;01

DISSOLVED OXYGEN, mg/L 9.4 10.0

pH
I

8.0 I 8.7

ALKAliNITY, mglL 52 I 72
I

TEMPERATURE, Degrees C First Sample 9 I 9

TEMPERATURE, Degrees C Second Sample 9 I 10

DISSOLVED ORGANIC CARBON, mg/L 1.0 i 1.5i

CHLORIDE, mglL 6.9 I 6.9

TOTAL DISSOLVED SOUDS, mg/L 67
I

98I

TURBIDITY, NTU 0.9 1.8

T-1

0.01

0.01

0.2

0.02

0.01

27 I

2
I
I

0.08 II
I

9.6 I

7.9
I
I

44 I

I9

12 I
!

0.8 I
3.4/1

60 I
I0.9 I

T-2

0.01

0.01

0.2

0.03

0.01

27
I

<2 I
.-_...--.... !

9.23' I
I9.5

8.8 I
(ji) I
~=- I
91

12 I
I1.4 i
I

1.5 I

2.5

T-3

0.01

<0.01

0.1

0.02

0.01

17

4

0.03

9.2

8.0

44

9

12

1.3

3.4

58

2.0

i-WATER

0.01

0.3

0.04

A

A

7.6

192

1.6

99

388

;'" "Represents'a 'Monthiy"Sample"·"""·""···""····"···;
: and :

10Jj~~t@~~~~;~~jt~~y_~.1ft1?t~3El)~ilg.;i'i2~;?i1S2j



SUICE WATER MONITORING - DECEMB!999

DATE OF FIRST SAMPLE 1 December 1999

DATE OF SECOND SAMPLE 15 December 1999

A

A

0.2

7.8

1.5

188

396

0.01

100

0.13

1-WATER

61

4

44

0.1

4

3

T-3

4.3

NO

8.0

1.8

1.1

3.3

0.02

0.02

0.01

<0.1

0.12

11.1

<0.05

0.1

T-2

0.02

0.05

0.02

0.1

T-1

0.01

0.01

0.01 0.01 0.01

0.02

4 <2

0.06 0.08

10.9 11.5

7.9 7.9

44 48

3 3

2 3

0.7 0.7

3.9/' 6.3

58 72

1.5 1.7

<0.1 <0.1

.~, ..~--~",._ - __ ..- --

M-1 M-2

0.01 0.13

<0.01 0.17

<0.1 0.1

0.04 0.04

0.02 0.02

(····80·········· -' ..... "- ", ,._-.,?",.

140
.~~.

. -.. ,. __ ' -. ..~.... ', ....

2 <2

0.30 0.24

10.3 11.3

8.1 7.9

70 70

4 3

6 5

1.7 1.5

3.9 6.8

89 100

3.2 2.9

<0.1 <0.1

TEMPERATURE, Degrees C First Sample

TEMPERATURE, Degrees C Second Sample

CONSTITUENTS

TURBIDITY, NTU

TOTAL DISSOLVED SOLIDS, mg/L

DISSOLVED ORGANIC CARBON, mg/L

ALKALINITY, mg/L

TOTALPHOSPHORUS,mg~

CHLORIDE, mg/L

TOTAL COLIFORM, MPN

ORTHOPHOSPHORUS,mg~

t:~I~~4~Mi:~~.j~·~~~·.h)... ., .:.······.·..;:·.··\X:>···•. ··<:'·i tl!i:i:i:i!i::!ii:i:~::il:i!iil!1!lil:l!1:1 NO i~~iiii!i:!iIi!ii:::i:;::!~iiiiii~i!:. NO

$·Q~QN~i~iili·f6~1i~·.~~~d·{ijfi.·. ,··dlll'ill~:·:!i~:~~~I:I::I!I:·i:!iIIL!I::I!li:::i!::i:I::i:ii::ii:il!~i!ji~: ii·ii·ililiiiiii·:iiiii.iii.iiiii·!·i-":jii:i:::::i::.::j::i::i:iiilil!i;~i~I!I:i

DISSOLVED OXYGEN, mg/L

pH

TOTAL KJELDAHL NITROGEN, mg/L

TOTAL IRON, mg/L

NITRATE· First Sample, mglL

NITRATE· Second Sample, mg/L

FECAL COLIFORM, MPN

r··Represents·s·Monthly·sampiE;·····················:
: and :

llJ.~~P!~~nt~~~~ij~.d~~y.~~ro.~~~~...~{~U.·.·~.~L.j.~·~··~~i!



A

A

0.2

7.8

1.4

425

107

196

0~01

0.03

1·WATER

1

3

67

42

<2

8

1.0

0.8

1.4

0.2

T-3

7.9

0.01

0.04

0.04

0.03

0.06

12.0

<2

4

56

9

1

2.9

70

0.5

1.0

7.9

0.3 c./

T·2

0.03

0.05

0.05

0.05

0.09

11.6

M·2 T·1

0.19 <0.01

0.29 0.01

0.2 0.2

0.09 1
/ 0.09.1

0.04 0.07

27 11

<2 2

0.16 0.03

11.4 11.4

8.0 7.9

74 44

3 3

3 1

1.0 0.5

8.6 0.99

118 57

1.6 0.6

2 January 2001

"SURFACE WATER MONITORING - JANUARY, 2001

DATE OF SECOND SAMPLE 17 January 2001

CONSTITUENTS M·1

NITRATE· First Sample, mg/L 0.03

NITRATE - Second Sample, mg/L 0.04

TOTAL KJELDAHL NITROGEN, mglL 0.2

TOTAL PHOSPHORUS, mg/L 0.05

ORTHO PHOSPHORUS, mglL 0.04

TOTAL COLIFORM, MPN 13

FECAL COLIFORM, MPN <2

TOTAL IRON, mg/L 0.18

DISSOLVED OXYGEN, mglL 11.8

pH 8.3

ALKALINITY, mg/L 70

TEMPERATURE, Degrees C First Sample 5

TEMPERATURE, Degrees C Second Sample 4

DISSOLVED ORGANIC CARBON, mglL 1.1

CHLORIDE, mglL 0.89

TOTAL DISSOLVED SOLIDS, mg/L 100

TURBIDITY, NTU 2.1

.::,.;.:-:,. -,':' .; : ~ ' <::.:.. ",- .;: :.: -'.. , :: .. ~ '-. . - :.. :..;.::..... . .

QNilQ~J!i:~fim'i1~'ffliJ~:;;2;:'c; .•.5·+Xi:;:%i{:·•••·.•·



5 February 2001

T-3 1-WATER

0.03 <0.01

T-2

0.07

T-1

0.01

0.01

M-2

0.25

0.28

0.1 0.1 0.4 0.6 0.4 0.2

M-1

0.03

0.04

.' SURFACE vlTER MONITORING - FEBRUARY, 2001 .~

CONSTITUENTS

F SECOND SAMPLE 20 February 2001

TOTAL KJELDAHL NITROGEN, mg/L

TOTALPHOSPHORUS,mg~

ORTHO PHOSPHORUS, mg/L

....

NITRATE - Second Sample, mg/L

• f~r'·
NITRATE - First Sample, mg/L

TOTAL COLIFORM, MPN 17 17 13 9 11 P

FECAL COLIFORM, MPN

TOTAL IRON, mg~

DISSOLVED OXYGEN, mg/L

pH

ALKALINITY, mg/L

TEMPERATURE, Degrees C First Sample

TEMPERATURE, Degrees C Second Sample

DISSOLVED ORGANIC CARBON, mg/L

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS, mg/L

TURBIDITY, NTU

<2 <2

0.17 0.18

10.9 11.2

8.0 8.0

76 76

4 6

4 4

0.9 0.9

1.8 8.6

107 116

1.6 2.0

2

0.04

11.4

7.9

46

4

3

0.4

1.8

59

1.0

<2

0.04

11.0

7.8

54

5

4

0.5

5.2

70

0.6

<2

0.06

11.8

7.9

44

5

4

0.8

4.2

70

1.1

A

7.6

194

1.4

108

419

r-"Represents·a·Moniriiy"Sampie- "".".."..-_. -" ...-.. -.
: and

L.~~P.t~~ritA~BY~.~~~Y.~~.mI?!E!i~.~..... ~" ..".... ~ .i

r: :::;:::;:::::::::IThese samples from 20 Feb 2001



SURFA'WATER MONITORING - MARCH, 2001e

DATE OF FIRST SAMPLE 5 March 2001

DATE OF SECOND SAMPLE _~20~M~a:::.r=.!ch~2=O~O~1__

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mglL 0.03 0.22 0.01 0.06

NITRATE - Second Sample, mg/L 0.01 0.09 0.04 0.07
/ /

TOTAL KJELDAHL NITROGEN, mg/L 0.1 0.2 0.4' 0.7 v

0.06/ 0.06/
J

0.06vTOTAL PHOSPHORUS, mg/L 0.06

ORTHOPHOSPHORUS,mglL 0.04 0.04 0.03 0.03

TOTAL COLIFORM, MPN 11 80 13 50

FECAL COLIFORM, MPN <2 <2 2 <2

TOTAL IRON, mg/L 0.18 0.24 0.07 0.08

DISSOLVED OXYGEN, mg/L 11.3 11.2 11.3 11.4

pH 7.7 7.9 8.0 7.9

ALKALINITY, mg/L 64 72 42 50

TEMPERATURE, Degrees C First Sample 3 4 4 4

TEMPERATURE, Degrees C Second Sample 5 6 6 7

DISSOLVED ORGANIC CARBON, mg/L 1.1 1.1 0.6 0.6

CHLORIDE, mg/L 2.9 7.3 1.6 5.0

TOTAL DISSOLVED SOLIDS, mg/L 97 109 56 64

TURBIDITY, NTU 2.0 2.4 1.1 1.5

T-3

0.02

0.6"/
I

0.06 v

0.02

30

2

0.11

11.1

7.9

44

5

8

0.9

3.8

63

2.4

1-WATER

<0.01

0.2

0.06

A

A

7.7

192

1.3

105

410

NO

<0.1

NO

<0.1<0.1

NO

2 8 ~iltJt/tf~tWft}~ 3 3 3 0 ..~.:.~.j.~.~.~·:~.~·:~.f.:.":;.~.:.~:~.~::;.~:~·.~~.:.::~.:.:.~.~.~...1:.~.j.~.·.~.:.;.j::.j.:.:.f.:.;.~~::.j.~.·.~::~.~.:.;.r::. @rr:::JMf}~::J:rr· .

<0.1<0.1

r' -R-epreseiiis -s-Moiit"hiy 'Sample--_. _..-._.....-" _.
and

: ~~pr~~~rit.~~~.~\}~J1~~Y.~~.rrt~!t~.. ~ ~." ~ .



•
sul.CE WATER MONITORING· JANUARYtoo

DATE OF FIRST SAMPLE 3 January 2000

DATE OF SECOND SAMPLE 13 January 2000

CONSTITUENTS M-1 M-2

NITRATE - First Sample, mg/L <0.01 0.2

NITRATE - Second Sample, mg/L 0.01 0.22

TOTAL KJELDAHL NITROGEN, mg/L 0.2 0.3

TOTAL PHOSPHORUS, mg/L 0.05 0.05

ORTHO PHOSPHORUS, mg/L 0.02 0.02

TOTAL COLIFORM, MPN 7 4

FECAL COLIFORM, MPN 2 <2

TOTAL IRON, mg/L 0.27 0.22• DISSOLVED OXYGEN, mg/L 10.8 11.4

pH 8.1 8.0

ALKALINITY, mg/L 72 72

TEMPERATURE, Degrees C First Sample 4 4

TEMPERATURE, Degrees C Second Sample 4 4

DISSOLVED ORGANIC CARBON, mg/L 0.9 0.9

CHLORIDE, mg/L 2.9 7.3

TOTAL DISSOLVED SOLIDS, mg/L 107 119

TURBIDITY, NTU 2.4 2.5

UN~I()NIZeD AMfy10NIA, mg/L ..•

T~IHA~OMETHANES, ppb .
..

. ... .. .:: .. <.

BORONjrng/L(notto exceed 1;0)
.....

SULFATE,mg/L (not to exceed 5)

• .-_. __ ..._-- •..•........ --.._-- .......... __ ............-..-· Represents a Monthly Sample·· and

:...~~Pf~.~~~.t~.~_9.~~.~~.~y~~~.~J?~~.........._... ___ ..

T-1 T-2 T-3

0.02 0.07 0.03

0.01 0.08 0.05

O.7L-/ 0.4/ 0.2

0.02 0.02 0.02

0.01 0.02 0.01

7 8 8

<2 <2 2

0.04 0.06 0.09

12.0 11.9 12.2

7.9 7.8 7.9

46 54 44

1 2 2

4 4 5

0.4 0.4 0.9
I

4.43.4" 8.3

72 ./
./

85 74

0.8 1.4 1.5

1-WATER

0.01

0.2

0.07

A

A

7.8

166

1.3

99

403



A

A

1.5

7.6

0.1

392

100

192

0.08

46

3

5

<2

7

2.4

1.2

0.1

7.7

T-3 1-WATER

0.14

0.03

0.01

0.14

0.22/ <0.01

11.0

1 February 2000

sUFlACE WATER MONITORING - FEBRUAR6000

II
< OF FIRST SAMPLE

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE· First Sample, mglL 0.17 0.39 0.06 0.11

NITRATE· Second Sample, mg/L 0.06 0.18 0.11/ 0.16

TOTAL KJELDAHL NITROGEN. mg/L 0.2 0.4 0.2 0.2

TOTAL PHOSPHORUS, mg/L 0.06 v' 0.05 0.03 0.03

ORTHO PHOSPHORUS, mg/L 0.03 0.03 0.01 0.01

TOTAL COLIFORM, MPN 500 300 30 7

FECAL COLIFORM, MPN 4 <2 4 <2

TOTAL IRON, mg/L 0.49 / 0.45 1 0.12 0.13

DISSOLVED OXYGEN, mg/L 10.5 10.8 11.2 10.7

pH 7.7 7.8 7.8 7.9

ALKALINITY, mglL 46 52 40 44

TEMPERATURE, Degrees C First Sample 3 4 3 5

TEMPERATURE, Degrees C Second Sample 4 3 2 2

DISSOLVED ORGANIC CARBON, mglL 3.6 3.4 0~9 1.3

CHLORIDE, mg/L 4.4 8.3 6.8/ 5.8

TOTAL DISSOLVED SOLIDS, mg/L 76 91 63 69

TURBIDITY, NTU 7.2 6.7 1.6 2.8

. DATE OF SECOND SAMPLE 14 February 2000

..... "... ::':;' ' ..... :.: ..

QN#6.NItEb·A~Q~iJ~~}ffl~·{}··:'" :iE .."./i.).Y··

:"--Represents -ci "Monthiy 'Sample--". -.-....-----._.._;
: and :
;tC~~pt~~ht~·~~~ij~ij~~Y.§'Jfi~_}XCn{}J1Lij:~G{.i



Sf!..CE WATER MONITORING - MARC.JII

DATE OF FIRST SAMPLE 1 March 2000

DATEOFSECONDSAMPLE __~15~M~ar~c~h~2~00~0~ _

0.2

A

A

7.7

1.4

399

101

190

0.07

<0.01

1-WATERCONSTITUENTS M-1 M-2 T-1 T-2 T-3

NITRATE - First Sample, mgll 0.07 0.31 0.03 0.15 0.11

NITRATE - Second Sample, mg/L 0.02 0.20 0.02 0.10
/

TOTAL KJELDAHL NITROGEN, mg/L <0.1 0.2 0.7 0.3,1 0.2

TOTAL PHOSPHORUS, mg/L 0.04 0.04 0.02 0.03 0.03

ORTHO PHOSPHORUS, mg/L 0.02 0.02 0.01 0.01 0.02

TOTAL COLIFORM, MPN 40 900 7 30 14

FECAL COLIFORM, MPN <2 <2 <2 <2 2

TOTAL IRON, mg/L 10.53 VO.51 0.10 0.15 0.19

DISSOLVED OXYGEN, mg/L 12.0 13.0 13.0 11.4 11.7

pH 7.7 7.8 7.8 7.7 7.8

ALKALINITY, mg/L 44 48 42 42 48

TEMPERATURE, Degrees C FirstSample 3 4 2 3 3

TEMPERATURE, Degrees C Second Sample 6 8 8 9 8

DISSOLVED ORGANIC CARBON, mg/L 2.9 2.6 0.9 1.1 1.1

CHLORIDE, mg/L 5.0 7.4 /7.4 8.9 l/{9

TOTAL DISSOLVED SOLIDS, mg/L 82 93 64 78 77 •

TURBIDITY, NTU 6.4 6.4 1.2 2.0 2.4

,.

UN~I()NI~EOAMMONIAimg/L <0.1 <0.1

T~IHAL()"'EtHA~E$,PPb
; .

BORPNj ITIQfL (n6tOlQexCeed 1,0)

$ULFAT~;rnglLthot toe)(c:eed~)

;"--R-epreseiits -s-Monthiy 'Sampie----"-.."-_.---_.._..
and

:. -~'3~pr~.~~~t~ ~~.~~~_r:t~~Y.~~_'!!~!E!_. _____ .___ .... ___ .



DATE OF FIRST SAMPLE

IRFACE WATER MONITORING· APRIL'4l0

3 April 2000

DATE OF SECOND SAMPLE __1~7....!.A~pu.ri!.:..I.=:20~0~0__

CONSTITUENTS

NITRATE· First Sample, mg/L

NITRATE - Second Sample, mg/L

TOTAL KJELDAHL NITROGEN, mg/L

TOTAL PHOSPHORUS, mg/L

ORTHO PHOSPHORUS, mg/L

TOTAL COLIFORM, MPN

FECAL COLIFORM, MPN

TOTAL IRON, mg/L

DISSOLVED OXYGEN, mglL

pH

ALKALINITY, mg/L

TEMPERATURE, Degrees C First Sample

TEMPERAlURE, Degrees C Second Sample

DISSOLVED ORGANIC CARBON, mg/L

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS, mg/L

TURBIDITY, NTU

UN~I()NtZEDAMMQNIA.roglt.· .
:...:::<.. :.:'::. i:.. :... .. : .: .. : ::. :
TRIHAL()MI;THANE~,ppb .

BORON, mg/L (notlo exceed 1.0) ..

1"' 'Represents'a 'Mont'hiy·sampje····················
: and

: '3~P[~.~~!1t~~~ .~~~!~~~y~ ~~!!'.I?!t: .

M-1

0.01

0.02

0.1

0.03

0.01

2

2

0.32

10.3

8.0

48

8

8

2.7

3.4

67

3.9

M-2

0.17

0.10

0.4

0.04

0.02

17

<2

0.35

9.6

7.8

50

10

8

2.7

5.4

74

4.0

T-1 T-2

0.03 0.10

0.03 0.06

0.2 :/ 0.6)

0.02 0.02

0.01 0.01

14 14

<2 <2

0.16 0.20

10.8 10.7

7.9 7.9

34 40

6 7

6 6

1.4 1.6

4.4'/ 5.9

49 58

1.5 2.0

T-3

0.03

0.03
.I

0.3 1/

0.03

0.01

7

<2

0.26

10.1

8.1

38

7

6

1.6

3.4

53

2.3

i-WATER

0.02

0.2

0.07

A

7.8

194

1.5

98

387



DATE OF FIRST SAMPLE

slACE WATER MONITORING - MAY, 2000-

1 May 2000

DATEOFSECONDSAMPLE ~16~M~ay~2=0=0=0 __

CONSTITUENTS

NITRATE - First Sample, mg/L

NITRATE - Second Sample, mg/L

TOTAL KJELDAHL NITROGEN, mglL

TOTALPHOSPHORUS,mg~

ORTHO PHOSPHORUS, mg/L

TOTAL COLIFORM, MPN

FECAL COLIFORM, MPN

TOTAL IRON. mg/L

DISSOLVED OXYGEN, mg/L

pH

ALKALINITY. mg/L

TEMPERATURE, Degrees C First Sample

TEMPERATURE. Degrees C Second Sample

DISSOLVED ORGANIC CARBON, mg/L

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS. mglL

TURBIDITY. NTU

M-1

0.01

0.01

<0.1

0.03

0.02

7

<2

0.36

9.1

8.1

44

12

10

2.7

1.9

81

3.6

'.
M-2 T-1

0.08 0.02

0.10 0.02

0.2 0.1

0.03 0.02

0.02 0.01
-,-...::.,

\ 110 ' 13

2 2

0.36 0.16

8.7 10.2

8.1 8.0

50 32

12 7

7 4

2.5 1.4

4.3 2.9

88 54

3.9 1.3

T-2

0.04

0.04

0.1

0.02

0.01

12

<2

0.17

9.9

8.0

34

8

5

1.5

4.3

64

2.1

T-3

0.01

0.01

0.2

0.02

0.01

2

<2

0.26

9.6

8.0

32

8

6

1.6

2.4

59

2.0

i-WATER

<0.01

0.1

0.10

A

A

7.7

192

1.5

94

385

..........: : .. : : ..:::.:.-.: :: :- ,,;, .'

UN40NIZED.AMMoNIA,ri'lfIIL .

' ..

...:':'

.....:.:

r' 'Represents'8 'Monthiy·sampie····················
and

:. ~.'3~P!~.~!1t.~ ~~ .~~~_~!:~Y.~~!rr~~t;. ~ .



DATE OF FIRST SAMPLE

" <'..-,
SURFACE WATER MONITORING - DECEMBER~998

1 December 1998

DATE OF SECOND SAMPLE 14 December 1998

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mg/L 0.07 0.09 0.09 V 0.08

NITRATE - Second Sample, mg/L 0.11 0.20 0.01 0.03

TOTAL KJELDAHL NITROGEN, mg/L 0.2 0.5/ 0.2 0.3

TOTAL PHOSPHORUS, mg/L 0'.06 (/ 0.06 vi 0.03 0.03

ORTHO PHOSPHORUS, mg/L 0.03 0.02 0.01 0.01

TOTAL COLIFORM, MPN 900 900 300 300

FECAL COLIFORM, MPN 7 2 8 8

TOTAL IRON, mg/L 0.55/ 0.61
V 0.35/ 0.29

DISSOLVED OXYGEN, mg/L 12.3 10.9 12.8 11.7

pH 8.0 8.1 7.8' 7.9

ALKALINITY, mg/L 60 62 34 42

TEMPERATURE, Degrees C First Sample 3 4 2 3

TEMPERATURE, Degrees C Second Sample 3 3 4 6

DISSOLVED ORGANIC CARBON, mg/L 2.2 2.2 1.4 1.4

CHLORIDE, mglL 4.0 4.0 4.0 V 5.0

, TOTAL DISSOLVED SOLIDS, mg/L 101 100 66 73

TURBIDITY, NTU 11.0 9.2 2.9 3.5

:.. 'Represents -ci 'Monttiiy 'sampie" --_ -_ :
: and :

~.~.~~p.[~~~h(~i"~.~ij!ij!tijY..~~.me!E!.,~ .. _j"11".~ "~.~'L_"L1

T-3

0.06

0.01

0.3

0.03

0.0,1

300

2

0.26

11.6

8.0

40

4

5

1.4

4.0

72

3.8

<0.1

NO

<0.05

4.4

<0.01

0.3

0.15

A

A

7.8

188

1.3

80

380



,~ ..,J
SURFACE WATER MONITORING - OCTOBER, 2000

2 October 2000

DATE OF SECOND SAMPLE 17 October 2000

CONSTITUENTS

NITRATE - First Sample, mg/L

M-1

0.04

M-2

0.20

T-1

<0.01

T-2

0.02

T-3 1-WATER

0.01 <0.01

NITRATE - Second Sample, mg/L

TOTAL KJELDAHL NITROGEN, mg/L

0.03 0.16 <0.01 0.01 <0.01

0.2 0.3 0.2 0.6
j

0.2 0.2

TOTAL PHOSPHORUS, mg/L

ORTHO PHOSPHORUS, mg/L

TOTAL COLIFORM, MPN

FECAL COLIFORM, MPN

TOTAL IRON, mgIL

DISSOLVED OXYGEN, mg/L

pH

ALKALINITY. mglL

TEMPERATURE. Degrees C First Sample

TEMPERATURE. Degrees C Second Sample

DISSOLVED ORGANIC CARBON. mg/L

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS, mg/L

TURBIDITY. NTU

70 500 220 80

<2 <2 2 <2

0.19 0.07 0.19 0.07

8.6 8.5 8.6 8.5

9.1 8.2 8.1 8.1

72 74 44 46

16 13 14 16

11 8 11 12

2.0 1.6 0.7 1.1

<0.5 1.0 1.0 3.0

98 124 57 68

1.8 1.6 0.8 0.8

80

4

·0.14

8.8

8.1

42

15

12

1.5

3.0

64

1.6

A

A

7.7

194

1.5

103

419

1" "RepresentSa-Monthiy·Sampie- -"--.----" ...-..-_.'-.
: and

i~l:S~P!~~rr~"~.~~~ij~~Y.~~ril.et~lj(Zni{l{Li.j.LIl~



, S!ACE WATER MONITORING - JUNE,2'

DATE OF FIRST SAMPLE 1 June 2000

DATEOFSECONDSAMPLE ~15~J~u~n~e~2~00~0~ _

A

A

97

0.3

7.6

1.4

388

186

0.01

0.08

i-WATER

NO

<0.1

<0.05

2.22.5

NO

<0.1

T-2 T-3

0.02 <0.01

0.02 <0.01

0.3 0.3

0.02 0.02

0.01 0.01

30 11

<2 <2

0.35/ 0.20

11.4 11.0

7.8 7.9

36 36

11 10

17 17

0.8 0.9

4.0 2.0

54 54

2.2 1.6

2.8

M-2 T-1

0.09 0.01

0.09 0.01

0.4 0.2

0.04 0.02

0.02 0.01

7 300

<2 240

0.24 0.25

8.8 12.3

8.0 7.6

58 34

16 10

22 16

1.9 0.8

7.4 2.0

99 47

2.1 2.1

<0.1 <0.1

NO

81

19

0.2

16

2.5

2

60

8

2.4

2.0

8.1

8.1

M-i

0.01

<0.1

0.05

0.03

0.38

0.01

pH

CONSTITUENTS

TOTAL COLIFORM, MPN

TOTAL IRON, mg/l

FECAL COLIFORM, MPN

DISSOLVED ORGANIC CARBON, mg/L

DISSOLVED OXYGEN, mg/L

TOTAL PHOSPHORUS, mg/L

ORTHO PHOSPHORUS, mg/L

ALKALINITY, mg/l

NITRATE - First Sample, mg/L

TOTAL KJELDAHl NITROGEN, mg/L

NITRATE - Second Sample, mg/L

TEMPERATURE, Degrees C Second Sample

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS, mg/L

TEMPERATURE, Degrees C First Sample

TURBIDITY, NTU

SULFATE,mglL(t"Ic)ttot!xceed 5)

UN~IONIZEDAM.~()NIA, I1lg/L

BORON,mg/L(n~it()exceed1;0)

~ ......•........... -.
TRIHALOMETHANE~,ppb

r-'Representsa"Monthiy'Sampje' "., "..,.,.,..
: and
: Represents a Quartenv Sample..... _-_ - .. .. 1 __ ..



DATE OF FIRST SAMPLE

SURFt WATER MONITORING - JULY, 2000 •

3 JUly 2000

DATEOFSECONDSAMPLE ~1~7=Ju~l~y~2=00=0~ _

CONSTITUENTS M-1

NITRATE - First Sample, mg/L 0.02

NITRATE - Second Sample, mg/L 0.02

TOTAL KJELDAHL NITROGEN, mg/L 0.2

TOTAL PHOSPHORUS, mg/L 0.04

ORTHO PHOSPHORUS, mg/L 0.01

TOTAL COLIFORM, MPN 50

FECAL COLIFORM, MPN <2

TOTAL IRON, mglL 0.19

DISSOLVED OXYGEN, mg/L 7.0

pH 9.1

ALKALINITY, mg/L 70

TEMPERATURE, Degrees C First Sample 20

TEMPERATURE, Degrees C Second Sample 20

DISSOLVED ORGANIC CARBON, mg/L 2.0

CHLORIDE, mg/L 2.0

TOTAL DISSOLVED SOLIDS, mg/L 99

TURBIDITY, NTU 2.0

. .

9N4c)NIZ~D AMMONIA,mg/L

t~IHALOMETHANES,PPb':il;!,,::!:i'liii:lliiii~1ii!!I::!!!!i!i!':'
BORON, mg/L·(not.toexceed1.0) ::::,,::','::':,:::!II:;::::::11111::::::':::"

S9~FAtE.R1g/L(h()t toexceed'fi) "'1::1:,,::::'::::::::\;1::::::1:::::::::::::,

.. "Represents'a'Monthiy·sampjEi····················
and

...'3~!?f~_~~!!t~.~_<A~~.r:t~~y_~~!P.J?!E!" .

M-2 T-1

0.17 0.01

0.16 <0.01

0.4 0.3

0.05 0.02

0.02 0.01

30 22

8 2

0.16 0.04

7.4 7.7

8.3 8.0

70 42

19 15

18 16

1.8 0.7

9.5 2.0

121 63

1.9 1.0

T-2 T-3

0.02 0.01

0.02 <0.01

0.8/ 0.1

0.02 0.02

0.01 0.01

50 30

23 <2

0.05 0.10

7.4 7.6

8.0 7.9

46 38

16 15

17 17

0.7 0.9

3.5 2.5

72 66

1.0 1.4

i-WATER

<0.01

0.2

0.05

A

A

7.7

186

1.6

96

390



, ,

DATE OF FIRST SAMPLE

• •SURFACE WATER MONITORING - AUGUST, 2000

1 August 2000

DATE OF SECOND SAMPLE 16 August 2000

CONSTITUENTS

NITRATE - First Sample, mg/L

NITRATE - Second Sample, mg/L

TOTAL KJELDAHL N\TROGEN, mg/l

TOTALPHOSPHORUS,mg~

ORTHO PHOSPHORUS, mg/L

TOTAL COLIFORM, MPN

FECAL COLIFORM, MPN

TOTAL IRON, mg/L

DISSOLVED OXYGEN, mg/L

pH

ALKALINITY, mg/L

TEMPERATURE, Degrees C First Sample

TEMPERAlURE, Degrees C Second Sample

DISSOLVED ORGANIC CARBON, mg/L

CHLORIDE, mg/L

TOTAL DISSOLVED SOLIDS, mg/L

TURBIDITY, NIU

M-i M-2 1-1 T-2

0.01 0.19 <0.01 0.02

0.06 0.33 <0.01 0.02

0.2 0.3 0.3 0.2

0.03 0.03 0.02 0.02

0.02 0.02 0.01 <0.01

13 240 170 130

<2 4 8 13

0.12 0.15 0.14 0.13

6.6 7.3 6.6 6.4

f9.1 8.5 8.0 8.0

76 74 60 58

18 16 18 1.8

20 22 21 16

2.5 1.8 0.8 0.7

\ 1.0 13.5 2.0 3.5
,'-'-- ..._-,-.... -'-~---~.

85 116 50 62

1.5 1.6 0.8 0.9

T-3

0.01

0.01

0.3

0.02

0.01

50

23

0.18

7.2

7.9

42

16

14

1.0

2.5

54

1.4

i-WATER

<0.01

0.4

0.07

A

A

7.6

188

1.5

100

397

r' 'R"epresenis '8 'Moiifhiy·Sample··········"··,······
and

:. ,.~~pr!3.~~~~~ ~~,~~~_r-t~~Y~§~.rn~~. ,....."....,.. " ..



• •SURFACE WATER MONITORING - SEPTEMBER, 2000

DATE OF FIRST SAMPLE 5 September 2000

DATE OF SECOND SAMPLE 19 September 2000

A

A

7.7

0.3

1.5

413

101

192

0.03

<0.01

1-WATER

64

15

17

50

2

NO

13

0.8 V'

1.1

3.9

0.9

8.1

1.9

T-3

8.2

<0.1

0.01

0.01

0.12

<0.01

<0.05

CONSTITUENTS M-1 M-2 T-1 T-2

NITRATE - First Sample, mglL 0.05 0.27 <0.01 0.02

NITRATE - Second Sample, mg/L 0.06 0.27 <0.01 0.02

TOTAL KJELDAHL NITROGEN, mg/L 0.6"/ 0.4 0.5 / 0.4

TOTAL PHOSPHORUS, mg/L 0.03 0.03 <0.01 0.03

ORTHO PHOSPHORUS, mg/L 0.01 ·0.01 <0.01 0.01

TOTAL COLIFORM, MPN 13 30 23 4

FECAL COLIFORM, MPN <2 <2 <2 <2

TOTAL IRON, mg/L 0.14 0.16 0.04 0.05

DISSOLVED OXYGEN, mg/L 8.7 7.8 8.4 7.9

pH 9.2 8.6 8.1 8.2

ALKALINITY, mglL 70 76 44 50

TEMPERATURE, Degrees C First Sample 16 16 15 15

TEMPERATURE, Degrees C Second Sample 18 20 18 17

DISSOLVED ORGANIC CARBON, mg/L 2.0 1.9 0.5 0.6

CHLORIDE, mglL 2.5 13.8 2.5 4.9

TOTAL DISSOLVED SOLIDS, mg/L 89 124 53 67

TURBIDITY, NTU 2.5 2.4 0.7 0.8

UN-IONIZED. AMMONIA,mg/L <0.1 <0.1 <0.1 <0.1

TRIHALOMETHANES, ppb ::!::ii:::::::::!:.::~:!!::::!:!!.!i!·::::!~:·! NO NO

BORON, mg/L (not to exceed 1.0)

SULFATE, mg/L (not to exceed 5) 2.5 1.8

._a ... __ ... __ ...................................._.... __ ...
· Represents a Monthly Sample·· and

:...F3~pr~.~~!!~~!!.~~~.~~~)'.~~.~.J?!~...................



Suite 600

CH2MHlLL

2485 Natomas Park Drive

95833-2937

Tel 916.920.0300

Fax 916.920.8463

Sacramento, CA

CH2MHIll•
AGENDA

for

Meeting with Staff of the Lahontan RWQCB to Discuss
Expansion of the T-TSA Water Reclamation Plant

(1:30 pm, August 28,1997)

1. Purpose of meeting and review of T-TSA's preliminary schedule to achieve a
plant expansion.

C. Woods

2. Review of water quality in the Truckee River and Martis Creek since 1982, the
last plant expansion (TDS, chlorides, phosphorus, nitrates, and total nitrogen). S. Smith

3. Review of results of biological data from the Truckee River and Martis Creek
(periphyton and benthic invertebrates). N. Williams

4. Discussion of an approach to modelling water quality in the receiving waters,
determining assimilative capacity, and projecting future effluent limitations
for T-TSA.

All

5. Discussion of approaches related to having input into Basin Plan revisions,
obtaining agreement on future effluent limitations, and developing an
acceptable EIR.

All



Caltrans vs. TTSA

Salt Use, Tons

.-II

/ ~ / ~

/ ~ /.....-----
~ / ~~ nSA·

'--I... I_Caltrans

I-

Figure 2: Caltans and TTSA Salt Use vs. Fiscal Year
1---
I 3500

I
! 3000

i
2500

2000

1500

1000

500

Year
1989-90
1990-91
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1992-93
1993-94
1994-95
1995-96

TTSA Caltrans
715 1854
558 1997
677 1416
668 2712
847 1615
697 2806
716 3126

DRAFT

o
1989-90 1990-91 1991-92 1992-93

Fiscal Year

1993-94
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305
2.64918

24
4
5
6

15
77.04918
57.70492
9.836066
4.590164
29.18033

2.95082
15.40984
28.85246
11.14754
37.70492
5.901639
13.11475

305

Independence Creek (1999)
Sample 1 Sample 2

6

Simuliidae (FC) 1
Tipulidae (SH)
Scyomyzidae
Elmidae (CG) 6
Bivavles (FC)
Acari (P) 2

Sample 3 tolerance value Tolerance sum
3 5 4 56 Total inverts

~;':(1?:f2f;/~C""-:::*5~i';;~?;~; 4 Community Tolerance
Heptageneidae (SC) 6 8 10 4 96 S (richness)
jEep!p~~r~~n8a 12 Ephem S
rChlor0p'€~liai)'e;7 20 Plecop S
:t~CJct~d~~*(SM 0 Trichop S
PerlidaeXpt:', 2 EPT taxa
Pe'dodiaa:Ei (I?,)"", 12 EPT index
'Pt~~!1arc5i~~e 0 Sensitive EPT
Brachycentridae (CG) 15 69 % Hydropsychidae
lplo.~l~~g.\~f~~i~(~~~?y~~:,:S~~'~)@I~i",,",_",:S..Z,:'~ :~~"Yf1S~~~:~J:0~-5~::"-' 0 % Baetidae
Hydropsychidae (FC) 11 10 9 4 120 % Intolerant
~~~id()~O:r;f,t]tj(ii~~(~ 15 % Tolerant
Ry~cop~il}qa~~r' 0 % Dominant Taxon
U~floi~~~~t§:g1i 0 % Collectors
Chironomidae (CG) 12 11 12 210 % Filterers

10 % Scrapers
2 6 18 % Predators

3 1 3 12% Shredders
1 0 Abundance
4 5 5 75
133

5 10
64



Figure 1
Preliminary Implementation Schedule

for Expansion of the Tahoe-Truckee Sanitation Agency Water Rectamation Plant

•
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10 raskName Duration Start Finish
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Pubfic review and hearings 120d 1/1/99 4/3ll189

Final 245d 5/1/99 12131/99

Prepara Facility Plan 822d 1011/97 12131/99 •Draft 457d 1ll/1/97 12131/98

FItllll 245d 5/1/99 12131/99
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;

1
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13 Request revtslons and RWOCB action 366d 7/1/99 8l3OlOO

I

14 State review and approval 184d 1I11DO 12131/00

15 Revenue Program 57Vd 8/1/98 12131/99

16 Preliminary assessment of rate Impacts 92d 6/1/98 8/31/98

17 Development of revenue program 365d 1/1/99 12131/99

18 Design 428d 1I11DO 9/11ll1
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20 Rnal design 244d 1/1101 9/1101

21 Bidding and Aword 01 Conll1rUctlon 121d 912101 121311111

22 Construction nOd ll1l1J2 121311lJ3

23 Expanded Planl Start-up ld II1IlJ4 II1IlJ4 i

I
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Figure 2
Preliminary Schedule of Planning Phase

for Expansion of Tahoe-Truckee Sanitation Agency Water Treatment Plant
7 1998 1999 2000

ID Te.k""" Duration 8'orI Flnl.h JuI AUO ISepI Oel Nov Dec Jan Feb MariApI' MavlJun JuI AUQ 15eP I Oct Noy Dec Jan Feb Mat I Apr Mav I Jun JuI 0cI Nov Dec Jan Feb Mar I Apr May I Jun Jut AUQ I Sepl Cd Nov Dec Jan
1 EIR 852d 9111!17 12131199 • •
2 0evet0P population proiections SId 9/1/97 10131/97 -3 RevieW' receiving water qualitY SId 9/1/97 10131/97 -4 Analyze impacts of presenl discllarge SId 9/1/97 10131/97 -5 Prelim"'ary assessment 0' riyer's assimilative capacity 32d 10115/97 11/15191 -,
S PreUminary estimate 01 waste discharge limits 31d 11/15/97 12/15/97 .1
7 Input ir'rto current Basin Plan revisions 30d 11/1/97 l1f3l)/97 .'8. IdentifY addltionat water quality studies 31d 1211/97 12131/97

~
9 prepare draft EIR 457d 1011/97 12131/98
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TDS IN MARTIS CREEK AT M-2, MEAN OF MONTHLY MEANS
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CHLORIDES IN MARTIS CREEK AT M-2, MEAN OF MONTHLY MEANS
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TOTAL PHOSPHORUS IN MARTIS CREEK AT M-2, MEAN OF MONTHLY MEANS
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NITRATES IN MARTIS CREEK AT M-2, MEAN OF MONTHLY MEANS
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MARTIS Chart 21

TOTAL NITROGEN IN MARTIS CREEK AT M-2, MEAN OF MONTHLY MEANS
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Sheet1

TTSA HISTORIC NITROGEN DATA

1992
1993
1994
1995
1996

TTSA Plant Effluent
Average Annual

Total Nitrogen (mglL)
6.48
7.14
7.36
5.40
6.40

Well 31
Annual Average

Total Nitrogen (mg/L)
0.71
0.67
0.65
0.74
0.79

Well 31
Minimum

Total Nitrogen (mglL)
0.22
0.29
0.11
0.28
0.22

Page 1

Well 31
Maximum

Total Nitrogen (mg/L)
1.30
1.20
2.50
1.96
2.20
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BIOLOGICAL DATA SUMMARY

Average Periphyton Growth Rate (mg/square m/day)
Station
M1 0.13
M2 0.22
T1 0.11
T2 0.16
T3 0.09

Average Invertebrate Abundance (number/square tt)
Station
M1 83
M2 64
T1 32
T2 42
T3 30

DRAFT

Is M2 > M1?
Is M2 > T1?
Is T2 > T1?
Is T2 >T3?
IsT3>T1?

Differences Between Stations
Periphyton

YES
YES
YES
YES
NO

Invertebrates
NO
YES
YES
YES
NO
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Hydrologic Benchmark Network Stations in the Western U.S. 1963-95 (USGS
Circular 1173-D)

Abstract and Map
Index

List of all HBN
Stations

Introduction to
Circular

Analytical
Methods

Sagehen Creek near Truckee, California
(Station 10343500)
To download a printer friendly PDF version of this infonnation click here.

This report details one ofthe approximately 50 stations in the Hydrologic Benchmark
Network (HBN) described in the four-volume U.S. Geological Survey Circular 1173. The
suggested citation for the information on this page is:

Mast, M.A., and Clow, David W., 2000, Environmental
characteristics and watel~qualityof Hydrologic
Benchmark Networl< stations in the Western United
States, U.S. Geological Survey Circular 1173-0, 115 p.

All ofthe tables andfigures are numbered as they appear in each circular. Use the
navigation bar above to view the abstract, introduction and methods for the entire
circular, as well as a map and list ofall ofthe HBN sites. Use the table ofcontents below
to view the information on this particular station.

Table of Contents
1. Site Characteristics and Land Use
2. Historical Water Quality Data and Time-Series Trends

3...Synoptic Water Quality Data
14. References and Appendices

Site Characteristics and Land Use

The Sagehen Creek HBN Basin is located on the east slope of the northern Sierra Nevada
section of the Sierra-Cascade Mountains physiographic province in central California
(Figure 8. Map showing study area ofthe Sagehen Creek Basin and photograph showing



the main channel near the campground). The basin drains an area of27 km2 and ranges
in elevation from 1,926 to 2,663 m. The upper part of the basin is steep, with incised
stream channels, and the lower part is a broad, V-shaped valley characteristic ofglaciated
terrain. The HBN station is located 13 km north of the town of Truckee, Calif, at latitude
39°25'54" and longitude 120°14'13". Sagehen Creek is a headwater tributary that flows
eastward from the crest of the Sierra Nevada into Stampede Reservoir on the Truckee
River and has a channel length of about 7.9 km upstream from the HBN station and an
average stream gradient of 72 m/km. The annual hydrograph is controlled by snowmelt,
and peak flows occur in late spring and minimum flows in the fall (Simpson, 1974).
Mean monthly discharge varies from a minimum of 0.04 m3/s in October to 2.2 m3/s in
May, and average annual runoff from the basin was 40 cm from 1954 through 1995
(Hayes and others, 1996). Average annual precipitation is about 94 cm; snowfall accounts
for greater than 80 percent of the annual precipitation (Andrews and Erman, 1986). The
area has a Mediterranean-type climate with cold, wet winters and warm, dry summers.
Average daily air temperatures range from -3°C in January to 17°C in July.

The Sagehen Creek Basin is located within the Sierran Steppe-Mixed Forest-Coniferous
Forest-Alpine Meadow Province (Bailey and others, 1994). Vegetation in the basin is
dominated by pine and fir forest with grassy meadows along the main channel (Rundel
and others, 1977; Andrews and Erman, 1986). The most common trees are Ponderosa
pine, Jeffrey pine, Douglas- flf, sugar pine, white fir, red fir, and incense cedar. The basin
is about 90 percent forested and 10 percent meadow. Soils are classified as Alfisols and
are mapped in the Windy series (Johnson and Needham, 1966). This series consists of
deep, well-drained soils developed in material weathered from volcanic rocks that contain
up to 90 percent rock fragments. A typical profile has a surface layer ofdark grayish
brown, gravelly, sandy loam that is 60 cm thick overlying a subsoil ofyellowish-brown,
cobbly, sandy, loam that extends to a depth of 115 cm. Soils in this series generally are
acidic and have base saturation ranges from 2 to 35 percent (Johnson and Needham,
1966).

The oldest rocks in the vicinity of the Sagehen Creek Basin are metamorphic rocks of
Triassic-Jurassic age, which crop out west of the basin along the crest of the Sierra
Nevada (Lindgren, 1897; Burnett and Jennings, 1962; Birkeland, 1963). The
metamorphic rocks, which are mostly banded siliceous hornfels, were intruded by
granitic rocks of the Sierra Nevada Batholith during the Cretaceous age (Bateman, 1992).

Tertiaty volcanic rocks, primarily andesitic flows and breccias, overlie the older granitic
and metamorphic rocks throughout the region and are the predominant rock type in the
Sagehen Creek Basin (Hudson, 1951). The Tertiary volcanic rocks contain plagioclase
(andesine and labradorite), magnetite, and apatite phenocrysts, and are overlain by glacial
till and alluvial deposits (Birkeland, 1964). The till is of Wisconsinan age, based on
correlations made by Birkeland (1964) and Richmond and Fullerton (1986), and in the
basin probably was mostly derived from the Tertiary-age volcanic rocks.

The Sagehen Creek Basin is almost entirely in the Tahoe National Forest, except for
several hundred hectares that are privately owned by a lumber company. Historical
records indicate that low- intensity grazing, logging, and wild fires have occurred in the
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basin since the late 1800's, and there has been little change in land use since the early
1950's (Ennan and others, 1988). The principal human activity in the basin is hydrologic
and biological research conducted by a variety ofagencies, including the USGS and the
University ofCalifornia. A biological research station operated by the University of
Califomia is located about 0.5 km upstream from the HBN station. There are no
impoundments or diversions in the basin. Two dirt roads traverse the basin, but access is
limited by locked gates. There is an undeveloped campground about 2 km upstream from
the HBN station. Other recreational uses include fishing, hiking, skiing, and
snowmobiling. There are no mines in the basin, but extensive timber harvesting occurred
between the 1880's and the early 1900's. The 10-year projected timber harvest from the
basin is 9 to 10 million board feet (D.c. Erman, University of California, written
commun., 1998). A sheep allotment of 1,200 units exists for the basin-animals are moved
through the basin in August to higher elevations and back to lower elevations in mid
September. The sheep rest and feed 1 to 3 days in each of the large meadows in the basin
on the way out (D.C. Ennan, written commun., 1998).

Historical Water-Quality Data and Time-Series Trends

The data set for the Sagehen Creek HEN station analyzed for this report includes 43
water-quality samples that were collected from November 1985 through August 1995.
During this period of record, samples were collected quarterly and were analyzed at the
NWQL in Arvada, Colo. Eleven water-quality samples also were collected at this station
between Apri11968 and March 1973. Daily discharge records for Sagehen Creek (station
10343500) are available beginning in October 1953. A precipitation gage also was
operated at the station from September 1990 to October 1996. Sources of other
hydrologic data collected in the basin are compiled in Simpson (1974).

Calculated ion balances for 39 samples that have complete major-ion analyses are shown
in figures 9a and 9b. Graphs showing temporal variation ofdischarge, field pH, major
ion concentrations, and ion balance in Sagehen Creek, California. Ion balances ranged
from -8.7 to +14 percent, and almost 85 percent of the samples had values within the ±5
percent range, indicating that the analytical results are of good quality. The average ion
balance was 0.5 percent, indicating that unmeasured constituents, such as organic anions,
did not seem to contribute substantially to the ionic composition of stream water at this
HBN station. Time-series plots of the major dissolved constituents were inspected for
evidence ofrnethod-related effects (fig. 9). The most notable pattern was in the sulfate
concentrations, which decreased considerably in the latter part of the period of record.
This pattern probably was caused by a change in the analytical technique for sulfate in
1989 from a turbidimetric technique to ion chromatography (Fishman and others, 1994).
An apparent decline in concentrations ofnitrite plus nitrate in the 1980's that is most
likely an artifact of a decrease in the reporting-limit concentration for this constituent that
occurred in 1988 is shown in figure 9.
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Table 14. Minimum, first quartile, median, third quartile, and maximum values of
physical properties and major dissolved constituents measured in water-quality
samples from Sagehen Creek, California, November 1985 through August 1995, and
volume-weighted mean concentrations in wet precipitation collected in Yosemite
National Park, California

[Concentrations in units of microequivalents per liter, discharge in cubic meters pcr second, specific conductance in microsiemens per
centimeter at 25 degrees Celsius, pH in standard units, and silica in micromoles per liter; n, number of stream samples; VMW, volumo
weighted mean; ins!., instantaneous; spec. cond., specific conductance; <, less than; -, not reported]

• Values are volume-weighted mean concentrations for 1982-95.

b Laboratory pH.

CNitrate only.

The median concentrations and ranges ofmajor dissolved constituents in stream water
collected at the HBN station and VWM concentrations in wet-only precipitation
measured at the Yosemite National Park NADP station are presented in table 14.
Precipitation chemistry at the NADP station, which is about 185 km sout4east of the
HBN station, is very dilute and slightly acidic and has a VWM pH of5.4 for 14 years of
record. The predominant cation in precipitation was ammonium, which contributed 39
percent of the total cation charge, and the predominant anion was nitrite plus nitrate,
which accounted for 44 percent of the total anions. The predominance of these ions in



precipitation may reflect the influence ofagricultural activities in the San Joaquin Valley
along the western side of the Sierra Nevada.

Stream water in Sagehen Creek is moderately concentrated and well buffered; specific
conductance ranged from 38 to 150 mS/cm, and alkalinity ranged from 440 to 1,600
meqlL (table 14). The major cations in stream water were calcium and magnesium, and
the major anion was bicarbonate. The predominance of these solutes in stream water is
attributed to the weathering ofplagioclase minerals in the volcanic bedrock. The median
chloride concentrations in stream water was 11 meq/L compared to the VWM
concentration of4.1 in precipitation. Based on the difference between annual
precipitation and runoff, evapotranspiration can account for about a twofold increase in
the chloride concentration in precipitation, indicating that most stream-water chloride is
probably derived from atmospheric deposition. The median concentration ofsulfate in
stream water was 21 meqlL, which was 3.6 times greater than the VWM concentrations
of5.9 meqlL in precipitation, indicating that wet deposition alone cannot account for the
sulfate concentrations in stream water. Because inputs of sulfate from dry deposition and
bedrock weathering should be negligible (Melack and Stoddard, 1991), the most
plausible explanation for the higher stream-water sulfate concentrations is a positive bias
introduced by the analytical technique used prior to 1991 (fig. 9). Concentrations of
inorganic nitrogen species in stream water generally were less than the VWM
concentrations in precipitation, indicating that most atmospheric nitrogen is retained by
vegetation and soils and that livestock grazing in the basin does not seem to substantially
affect nutrient concentrations at the HBN station.

Table 15. Spearman rank correlation coefficients (rho values) showing the relation
among discharge, pH, and major dissolved constituents, Sagehen Creek, California,
1985 through 1995

[Q, discharge; Ca, calcium, Mg, magnesium; Na, sodium; K, potassium; Alk, alkalinity; S04, sulfate; CI, chloride; N, nitrite plus nitrate; Si,
silica)



Table 16. Results of the seasonal Kendall test for trends in discharge and
unadjusted and flow-adjusted pH and major dissolved constituents, Sagehen Creek,
California, November 1985 through August 1995

[Trends in units of mieroequivalents per liter per year, except for discharge in cubic meters per second per year, pH in standard units per year,
and silica in mieromoles per liter per year; <, less than; -, not calculated]

"Trend calculated using a trend test for censored data.

b Flow model not significant at a = 0.10.

The solute composition of stream water was further evaluated by analyzing correlations
between solutes and stream discharge (table 15). Most weathering-derived solutes had
strong inverse correlations with stream discharge, particularly sodium (rho = -0.919),
potassium (rho = -0.915), and alkalinity (rho = -0.889). These results are consistent with
a hydrologic system where weathering-enriched base flow is diluted by water from
shallow or surficial sources during periods of increased discharge, particularly spring
snowmelt. For the solutes, strong positive correlations existed among the base cations,
alkalinity, and silica (0.889::;; rho ::;; 0.969), which is consistent with the weathering
stoichiometry ofsilicate minerals in the volcanic rocks. Chloride and sulfate were weakly
correlated with the weathering-derived solutes and with discharge, supporting the idea
that these solutes primarily are derived from atmospheric sources.

The results of the seasonal Kendall test for trends in discharge and major dissolved
constituents are listed in table 16. Statistically significant trends were detected in
unadjusted sulfate and nitrite plus nitrate concentrations at the 0.01 probability level.



After the concentrations were corrected for flow, statistically significant trends also were
detected in calcium, magnesium, sodium, potassium, and silica concentrations at the 0.01
probability level. The LOWESS curves in figure 9 show that the trends in sulfate and
nitrite plus nitrate were probably caused by method-related factors rather than by
environmental change. For example, the abrupt decline in sulfate concentrations is
coincident with a change in the analytical technique for sulfate and a decrease in the
analytical reporting limit beginning in 1991. Similarly, the apparent decline in nitrite plus
nitrate concentrations was primarily caused by a decrease in the analytical reporting limit
beginning in 1988. The cause of the downward trends in the base cation and alkalinity
concentrations could not be identified; however, the fact that these trends were detected
only in the flow-adjusted concentrations indicates that they were probably caused by
environmental change rather than by a method-related factor. Considering the dilute
chemistry ofprecipitation at the Yosemite NADP station compared to the stream (table
14), changes in atmospheric deposition probably could not account for the trends in
stream-water chemistry. Similarly, changes in land use probably were not an important
factor because the basin is used only for scientific research and a limited amount of
grazing. Perhaps the most plausible explanation for the trends in water quality is climate
variability. Although a detailed analysis of climate effects is beyond the scope of this
report, long-term precipitation records in the area (National Climatic Data Center at
http://www.ncdc.noaa.gov), as well as daily discharge records for Sagehen Creek (Hayes
and others, 1996), indicated that there was an extended period ofdrought that persisted in
the region from 1987 through 1994.

Synoptic Water-Quality Data

Chemical results of the surface-water synoptic sampling on July 27, 1991, are listed in
table 17, and locations of sampling sites are shown in figure 8. During the synoptic
sampling, discharge at the HBN station was 0.06 m3/s compared to the mean daily
discharge of 0.21 m3/s and 0.09 m3/s for July .and August, indicating that the basin was
sampled during low flow conditions for that time ofyear. Most of the solute
concentrations measured at the HBN station (site 1) during the synoptic sampling were
above the third-quartile values reported for the station during the entire period of record,
except for the sulfate and chloride concentrations, which were lower than the first-
quartile concentrations (table 14). Stream water at the upstream sampling sites was
similar in composition to stream water at site 1, with calcium the predominant cation and
bicarbonate the predominant anion. Ion balances for the synoptic samples ranged from 
0.3 to 3.6 percent and averaged 2.0 percent, indicating that unmeasured constituents, such

as organic anions, may have contributed slightly to the ionic content of stream water
during the sampling period. The results presented in table 17 had relatively little variation
among the sampling sites in the concentrations of the weathering-derived solutes. For
example, calcium ranged from 300 to 800 meq/L, alkalinity ranged from 540 to 1,620
meq/L, and silica ranged from 350 to 620 mmol/L. This similarity in stream chemistry
reflects the relatively small size of the basin and the uniform composition ofthe
underlying geology. The one spatial pattern that is apparent is a progressive increase in
concentrations in samples collected along the main channel of Sagehen Creek between
the headwaters (site 6) and the HBN station (site 1), which probably reflects increasing



inputs of ground water with decreasing elevation along the channel. Chloride and sulfate
concentrations were low and unifonn among the sampling sites, supporting the idea that
these solutes primarily are derived from atmospheric sources, and that basin sources are
minor. Nitrate concentrations at all of the sampling sites were less than the analytical
reporting limit of3.6 meqlL, which is consistent with the minimal amount of land use in
the basin.

Table 17. Physical properties and major dissolved constituents from surface-water
sampling sites in the Sagehen Creek Basin, California, collected July 27,1991

[Sitc locations shown in fig. 8; Q, discharge in cubic mctcrs per second; SC, spccific conductancc in microsiemens per centimeter at 25 degrees
Celsius; pH in standard units; Ca, calcium; Mg, magnesium; Na, sodium; K, potassium; Alk, alkalinity; S04, sulfate; Cl, chloride; N03,
nitrate: Si, silica; concentrations in microequivalents pcr litcr. except silica in micromoles pcr liter; <, less than; -, not reported]
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a Criteria used in selection of sampling sites: BG = bedrock geology, MC = main channel, T = tributary.
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• Brittan, L.A., 1975, Soil survey of Nevada County area, California: Washington,
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d. Miscellaneous Maps:

• U.S. Department ofAgriculture, 1983, Tahoe National Forest: San Francisco,
U.S. Department ofAgriculture Forest Service, Pacific Southwest Region, scale
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Appendix B. NWIS Site-Identification Numbers

Table B-1. NWIS site-identification numbers and site names for sampling sites.

Site Identification Number Site Name
1 10343500 SAGEHEN CR NR TRUCKEE, CA

2 392558120152100 SAGEHEN CR AB CAMPGROUND NR HOBART MILLS,
CA

3 392558120152000 . !PRE-CAMPGROUND TRIB NR HOBART MILLS, CA
4 392602120164500 SAGEHEN HILLS TRIB NR HOBART MILLS, CA

5 392604120164900 SAGEHEN CR BLW LOGGED AREA NR HOBART MILLS,
CA

6 392501120182800 SAGEHEN CR NR CARPENTER RIDGE, CA
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2.64918
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77.04918
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9.836066
4.590164
29.18033

2.95082
15.40984
28.85246
11.14754
37.70492
5.901639
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5
3
5

6
3

5

2
13

1
4
1

Simuliidae (FC) 1
Tipulidae (SH)
Scyomyzidae
Elmidae (CG) 6
Bivavles (FC)
Acari (P) 2

Independence Creek (1999)
Sample 1 Sample 2 Sample 3 tolerance value Tolerance sum

6 3 5 4 56 Total inverts
~J:~:J~];::~~~~f~l~t?~·~e~~:?l 4 Community Tolerance

Heptageneidae (SC) 6 8 10 4 96 S (richness)
;trErptQphleblfdi:1ek·~'~ 12 Ephem S

Iii": :H~f~:EPT
Brachycentridae (CG) 15 4 4 3 69 % Hydropsychidae
G)dssosQrf;iati<!~~ll:sJj)l1if~: 0 % Baetidae
Hydropsychidae (FC) 11 10 4 120 % Intolerant
,Le8i~()Sf?M?H~-~~~~Y~'-i? . ~61 15 % Tolerant
RY?~()P-tilhdaeJf;>i)::;;~~ ':::"::; :;0' 0 % Dominant Taxon
:U¢!fQ!~9~J~,~)::~~~L~·,h:~-=:'~;;~ Ja·: 0 % Collectors
Chironomidae (CG) 12 12 6 210 % Filterers

10 % Scrapers
18 % Predators
12 % Shredders
oAbundance

75
3

10
64
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194
4.128866

13
3
1
4
8

65,46392
34.53608
8.762887
3.092784
3.608247

o

o% Dominant Taxon
o % Collectors

204 % Filterers
0% Scrapers

24
78 % Predators
15 % Shredders
oAbundance

55
o
o
o

24 Total inverts
3 Community Tolerance

184 S (richness)
o Ephem S
oPlecop S
o Trichop S
o EPT taxa
8 EPT index
oSensitive EPT

138 % Hydropsychidae
0% Baetidae

68 % Intolerant
o % Tolerant
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Empididae (P)
Simuliidae (Fe)
Tipulidae (SH)
Scyomyzidae
Elmidae (CG)
Bivavles (Fe)
Acari (P)

Sagehen Creek (1999)
Baetidae (CG)
iEpJ,!~~ere'!t~:~~~(§;~);{~~--;:l:-~_
Heptageneidae (SC)
~eptophl~!Wiii~~e_<':;;'t~;~J~6:~~~:'
~Chloro-p'er'liaae; ", ",<.;.;.'
, ',. "" :'~;- :f'~;"·:_V<,~_"

leuctr'i9l:!gt!~§J:!; __'~6:,:~,~:i"'~'k;'< c"" ,':" ',"'

~7/j:idj~;(~;~),;~~"..~;~i:r;:;;.';:~:__
:~i;r~ri~~1Q~.~:($~j~~i;i~!, ,:~,:
Brachycentridae (CG)
'~lossoso!jatida~e~Qf~':~:
Hydropsychidae (FC)
:LepiaosjQmaTidae;~~:E1)~:,';,

i:~~i1!~J?'f~J
Chironomidae (CG)

Total per sample 95 99 o



Simuliidae (FC) 1
Tipulidae (SH)
Scyomyzidae
Elmidae (CG) 6
Bivavles (FC)
Acari (P) 2

Independence Creek (1999)
Sample 1 Sample 2 Sample 3 tolerance value Tolerance sum

Baetidae (CG) 6 3 5 4 56 Total inverts
E@j3QI~f~md~e~(~§)]~~~~~f~ :' ":~,~_j;:3'[J,;~<~~~~;~· ..",~fL:;t~:~~~g];~,tt?"iil~~'JI~~i:::l:~=:i~~~'~:~~ 4 Community Tolerance
Heptageneidae (SC) 6 8 10 96 S (richness)

:l~~!~t~ri~~;II~l'~ ~! ~[~~:m
Brachycentridae (CG) 15 4 4 3 69 % Hydropsychidae
'9fQ~~qsomat~d~e~~[~)j~::- '. 1?;¥f:;;:. 0 0 % Baetidae
Hydropsychidae (Fe) 11 10 9 4 120 % Intolerant
•LePi~I9$ibmati(iae:.tSH} r .--, 15 % Tolerant
Hyac?p'hilldCOle(~j({ ._,.0' '- _."" 0 % Dominant Taxon
~~enoida~:(~CL:~':._,,:~,"__ •.•:'\i.i"~;"-');):: 0 % Collectors
Chironomidae (CG) 12 11 12 210 % Filterers

. 10 % Scrapers
2 6 18 % Predators

3 1 3 12 % Shredders
1 0 Abundance
4 5 5 75
133

5 10
64
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24
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5
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77.04918
57.70492
9.836066
4.590164
29.18033

2.95082
15.40984
28.85246
11.14754
37.70492
5.901639
13.11475
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Pollution at Donner Lake
Linked to Motorboat Use

AaocIGted Prea

Tahoe City
The level of gasoline con·

tamination at Donner Lake ap
pears to be linked to boating ac
tivity, according to a prelimi.
nary study released by the Uni·
versityof California at Davis.

The study, initially designed .
to measure the impact from a
leaking fuel pipeline, narrows
the range of possible causes of
water pollution to fuel emis
sions, in particular those from
carbureted two-stroke engines.

Concern over emissions
from such engines led the Ta
hoe Regional Planning agency
this year to phase them out at·
Taboe by June 1989. Two-stroke
engines discharge a fourth of
their fuel unburned.

In the report, researchers
with the university's Tahoe Re
searcb Group, based in Tahoe

City, said levels of a controver
sial fuel additive increased dur

.ing tbe summer boating season
at Donner, particularly over the
Fourth of July weekend.

Monitoring showed average
levels of methyl tertiary butyl
ether or MTBE to be just a tenth
of a part per billion in April, be
fore seasonal boating started at
the mountain lake just north of
Taboe.

MTBE levels climbed steadi·
ly as boating increased, reach
ing 2 parts per billion just prior
to the Fourth of July weekend.
Over the weekend, the readings
shot up to 12 parts per billion 
representing the addition of 565
pounds of MTBE over a few
days, the report said. ' I

The peak MTBE levels were
below state and federal stan
dards for drinking water, al
though they approached taste
and odor thr:!Sholds.
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