
From:
To:
Date:
Subject:

FYI--

Jason Churchill
Miller, Alan
1/31/01 4:58PM
Monitor Creek metals data

You may recall that on a couple of occasions I mentioned to you my
conclusion, based on the 205(j) (2) study of Monitor Creek (Vinyard & Watts,
1992), that the available data does not provide evidence indicating that
metals concentrations in Monitor Creek routinely exceed water quality
objectives. This is of interest because Monitor Creek is listed on the
303(d) list as impaired due to metals.

I just completed a careful review of all the data of which I am aware. The
data include: the Vinyard & Watts study; data collected by Western States
Minerals in 1998 and 1999; data presented in the final EA/EIR for the
proposed (but never implemented) California Silver Zaca Mine Expansion
(1982); and results of fish tissue testing under the State Board's Toxic
Substances Monitoring Program (TSMP, 1991). My review of these data confirm
my earlier conclusion.

The Vinyard & Watts study included analysis for arsenic, cadmium, chromium,
cobalt, copper, iron, lead, mercury, and silver (note that testing for
aluminum was not done). I compared the data for Monitor Creek with
criteria listed in the California Toxics Rule~ (Some of these criteria
should properly be adjusted for hardness and/or water-effect ratio and/or
acute conversion factor, but I didn't have the information to make these
adjustments, so I just went with the values given directly in the CTR
table--I think this approach will work as a rough approximation for my
purposes.) I found that out of a total of 99 samples for these various
metals, taken at various locations in Monitor Creek, only two samples (both
for copper, at 13.5 and 17.8 ug/L) exceeded the corresponding CTR maximum
concentration criterion (13 ug/L for copper) . Only four samples exceeded
the corresponding CTR continuous concentration criterion (CCC). These
included the two copper samples mentioned above (CCC = 9 ug/L), one sample
for cadmium (3.1 ug/L compared to a CCC of 2.2 ug/L), and one sample for lead
(5.47 ug/L compared to a CCC of 2.5). The CCC is supposed to represent a
4-day average, so keep in mind that we are comparing spot samples to a 4-day
average criterion.

The Monitor Creek data in the Western States Minerals collection is limited
to a single sample from upper Monitor Creek taken in July, 1998. The metals
tested included aluminum, antimony, arsenic, barium, beryllium, cadmium,
calcium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel,
potassium, selenium, silver, and thallium. With the exception of aluminum
(0.4 mg/L co~pared to an EPA ambient Freshwater Aquatic Standard of 0.087
mg/L), iron (0.67 mg/L compared to a California Secondary MCL of 0.3 mg/L),
and manganese (0.26 mg/L compared to a California Secondary MCL of 0.05
mg/L) , all of the metals were either less than the most restrictive
applicable water quality criteria, or else were not detectable at the
analytical sensitivity of the method used.

The data from the Caifornia Silver Zaca Mine Expansion final EA/EIR is very
limited, and is difficult to interpret because the data'do not include method
detection limits, and I suspect that some of the metals values reported are
actually detection limits rather than measured values. My suspicion is
based on the fact that samples from a variety of gauging stations often have
exactly the same reported low concentration value for some metals. If the
data are actual measured values rather than detection limits, then they could
indicate potential exceedance of CTR CCC values for cadmium, chromium, lead,



mercury, and silver.

Finally, there are the data from the 1991 TSMP. According to the Vinyard
study, the TSMP revealed that "one of three cutthroat trout collected from
lower Monitor Creek in 1988 and 1989 contained liver concentrations of silver
exceeding the 85th percentile in a sample of 433 fish from locations
throughout the state."

My conclusions, based on the above review, are as follows:

1. Only one Monitor Creek sample has ever been tested for aluminum (see
Western States Minerals data, above). This single

sample may indicate a problem with aluminum, but further testing would
certainly be required to validate such a conclusion. ,

High levels of aluminum, if confirmed, would be consistent with the
grayish, cloudy precipitate and streambed deposits observed

in Monitor Creek downstream of the Lower Advance adit discharge. Steve
Brooks of the U.S. Forest Service is fairly confident

that this precipitate is an aluminum compound.

2. Only a very small proportion of samples analyzed exceeded water quality
objectives for other metals, but currently available data

do not provide evidence that exceedance of objectives is common or
significant.

3. Further sampling is highly recommended, particularly for aluminum, to
confirm whether there is a metals "problem." The U.S.

Forest Service plans to initiate a quarterly metals monitoring program
this spring, to last for at least one year. Steve Brooks tells

me that the draft Sampling and Analysis Plan should be available for our
review in one to two weeks.

4. There is clearly extensive habitat degradation in Monitor Creek
downstream of the Lower Advance adit. I suspect this is due to

the aluminum deposits hypothesized in conclusion 1, above. However, if
high concentrations of aluminum or other metals

cannot be confirmed in Monitor Creek, we may need to consider at some
point having the source of impairment to Monitor

Creek relisted on the 303(d) list from "metals" to some other category.
I believe Judith Unsicker said that waters can be listed

for narrative impacts such as "habitat degradation."

--Jason
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From:
To:
Date:
Subject:

Judith--

Jason Churchill
Unsicker, Judith
10/12/01 12:58PM
Monitor Creek 303(d) Listing

Just got back from vacation today, so I am responding to your message now. You asked me to provide
Chuck with a list of parameters for which there is evidence of numeric or narrative objectives violations, or
adverse impacts to beneifical uses.

Most of the data comes from the Vinyard & Watts 2050)(2) study, which was conducted during a drought.
Very limited toxicity testing was conducted (at three stations?) on a one-time basis, as part of that study,
but did not reveal any significant toxicity.

There is no evidence for violation of any narrative water quality objective that I am aware of.

Here is a summary of parameters possibly violating numeric objectives:

1) The study indicated that iron in the vicinity immediately below the Lower Advance adit (a.k.a., Zaca
Mine adit) may regularly exceed the EPA freshwater aquatic life chronic exposure criterion (1 mg/L)
throughout the year. Values from four sampling runs ranged from 1-3 mg/L.

2) The study also indicated that the chronic exposure criterion for silver may be exceeded at stations
throughout Monitor Creek (this conclusion is based on extremely limited data, from a single sampling run).
The values ranged from 0.3-0.7 mg/I, compared to a criterion of 0.12 mg/1. This finding is especially
noteworthy in light of the fact that one of three cutthroat trout collected from lower Monitor Creek in the
1988 and 1989 TSMP contained liver concentrations of silver exceeding the 85th percentile. However,
keep in mind that Vinyard & Watts samples taken from the East Fork Carson River both upstream and
downstream of Monitor Creek indicated silver levels that were comparable to those in Monitor Creek.

3) Vinyard &Watts did not monitor for aluminum, however, a sample taken in 2000 by Western States
Minerals Corp. just above the Carson River confluence had an aluminum level of 0.4 mg/L, compared to
an EPA chronic toxicity standard of 0.087 mg/L.

4) There is also evidence that manganese in Monitor Creek may exceed EPA/California secondary MCLs
of 0.05 mg/L.

Violations may be seasonal, and intensive monitoring during certain periods might be necessary to verify
that violations for the above parameters are occurring.

The US Forest Service just finished its third round of quarterly sampling in Monitor Creek for metals and
minerals. The data have not been thoroughly analyzed yet, but will probably not reveal any new
parameters of concern, except possibly those three (iron, silver, and aluminum) mentioned above.

Despite the very limited evidence for violations of specific metals criteria in the water column, it is very
clear that there are adverse impacts to beneficial uses. This is clear from visual observation, as well as
from the Vinyard & Watts stUdy conclusion that benthic invertebrate populations and periphyton
colonization are greatly reduced in the reach downstream of the Lower Advance adit.

I would emphasize again my opinion that it may not be possible to correlate these impacts with the
concentrations of specific metals in the water column. I suspect that the impacts are either due to a
synergistic effect of numerous metals at relatively low concentrations, or even more likely, due to
deposition of metallic compounds on the streambed that would not be revealed by water column
chemistry. The precipitate is particularly evident during the late summer through fall. I have some great
pictures taken in July or August that Chuck really needs to see. When I gave him a tour earlier in the



year, the precipitate wasn't very obvious, and I'm not sure he really appreciated the nature of the problem.

The USFS agrees that there is a significant precipitation problem, and is planning to do sediment
sampling very soon.

--Jason

»> Judith Unsicker 10/08/01 01 :20PM >>>
I talked to Chuck about your suggestion to change the Monitor Creek "metals" listing to "acid mine
drainage". He feels that this is still too vague, and would like to get more specific about pollutants. Could
you send me a list of parameters that you think are either in violation of narrative or numerical objectives,
or adversely impacting beneficial uses? Thanks!

I will be in the Bay Area this week helping my father who got out of the hospital last week. You can reach
me by Groupwise or phone at (408) 736-6341. There's an answering machine if we're out at a doctor
appointment,etc.

cc: Curtis, Chuck; Steude, John



From:
To:
Date:
Subject:

Judith--

Jason Churchill
Unsicker, Judith
3/6/01 10:26AM
Monitor Creek 303(d) listing update?

As a followup to my earlier posts regarding whether there is any evidence indicating that water quality

objectives for metals are being exceeded in Monitor Creek ... I recently received a copy of the US Forest
Service's draft Preliminary Assessment (PA) on the Colorado Hill mining area (a CERCLA document).
The PA points out that silver concentrations throughout Monitor Creek as reported in the 205U)(2) stUdy
(Vinyard & Watts, 1992) exceeded the U.S. EPA Feshwater Aquatic Life Chronic Exposure Criterion (0.12
ug/L). Unfortunately, silver sampling was conducted on only one date (3/23i91) for the study, so it is not
clear whether there is actually a "chronic" silver problem. But at least this suggests that we need to look
very carefully at silver in the future. Especially if we consider that the fish tissue analysis from the 1991
TSMP indicated that silver exceed the 85th percentile value in the liver of one of the three fish collected at
that time.

It is important to note, however, that silver levels in the Carson River, also determined during the 205U)(2)
study, were comparable to those in Monitor Creek, and also exceeded the chronic freshwater criterion for
silver.

Apparently, there was no chronic criterion for silver available at the time of the 2050)(2) study, so the
study authors compared the data to an "instantaneous maximum" value (from the SWRCB Inland Surface
Waters Plan) which was never exceeded. Since that time, until the draft PA, apparently nobody has
compared silver levels in Monitor Creek to the chronic freshwater criterion.

Another metal we need to pay close attention to in future monitoring efforts is aluminum--unfortunately, no
aluminum analysis was done as part of the 205U)(2) study. However, analysis of the discharges from a
number of mine adits in the area indicates that aluminum levels in these discharges often exceed iron
levels. In Monitor Creek, one can observe a gray-colored precipitate coming out of solution as a plume
just below the point where the Lowever Adyance (aka Zaca Mine) adit discharges. This precipitate
appears to be the main source of the deposits that armor the streambed. Steve Brooks, the US Forest
Service's CERCLA On-Scene Coordinator, is convinced that this material is a compound of aluminum,
mainly because of its color, but also because aluminum is apparently tends to come out of solution easily
upon pH changes (such as would occur at the point of the adit discharge confluence with the Creek.

cc: Miller, Alan
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Page 1 ALPINE COUNTY DITCH MONITORING 06/09100

Temp EC Total P P04-P 55 Turb CI 504
Date ID Location C pH umhos mglL mglL mglL NTU mg/L mgIL

Site: 0-1 Stream: Carson River, West Fork

01/11/00 20000111-25 Carson R @ Diversion 1.7 6.66 79 0.022
05/09/00 20000509-17 Carson R @ Diversion 4.7 6.87 42 0.049
05/17100 20000517-18 Carson R @ Diversion 7.3 7.72 53 < 0.010
OS/25/00 20600525-07 Carson R @ Diversion 8.9 7.89 37 0.056 < 0.010 21.60 5.5 0.5 0.9
06/01/00 20000601-25 Carson R @ Diversion 8.6 7.82 44 0.022 < 0.010 5.72 1 0.6
06/06/00 20000606-19 Carson R @ Diversion 11.5 7.67 47 0.044

Site: 0-2 Stream: Carson River, West Fork

05/17/00 20000517-19 SnowShoe @ Dressler 10.2 7.68 62 < 0.010
OS/25/00 20000525-08 SnowShoe @ Dressler 13.4 8.14 43 0.038 < 0.010 9.60 4.7 < 0.5 0.8
06/01100 20000601-26 SnowShoe @ Dressler 9.3 7.48 49 0.058 < 0.010 20.10 6.3 0.5
06/06/00 20000606-20 SnowShoe @ Dressler 14.7 7.78 45 0.026

Site: 0-3 Stream: Carson R. I Indian Cr.

01/11/00 20000111-27 Dressler @ ICR Inlet 0.2 6.13 88 0.022
02101100 20000201-23 Dressler @ ICR Inlet 3.8 6.90 19 0.027
03115/00 20000315-07 Dressler @ fCR Inlet 6.5 8.05 76 0.010
05/09/00 20000509-18 Dressler @ ICR Inlet 15.8 7.44 88 0.029
05/17/00 20000517·20 Dressler @ ICR Inlet 15.2 7.56 63 0.010
05125/00 20000525-10 Dressler @ ICR Inlet 18.1 8.02 56 0.037 < 0.010 6.80 4.5 0.5 0.7
06/01/00 20000601·28 Dressler @ ICR Inlet 13.3 7.83 64 0.033 < 0.010 6.40 3 0.7
06/06/00 20000606-21 Dressler @ ICR Inlet 19.8 7.73 68 0.024

Site: 0-4 Stream: Carson R. I Indian Cr.

01/11/00 20000111-29 Millich @ Indian Cr 1.4 6.56 78 0.050
05/09/00 20000509-19 Millich @ Indian Cr 8.2 6.91 43 0.100

Site: GW-15 Stream: Groundwater

05/12/00 20000512-06 ICR Campground 10.6 7.79 231 0.039

Site: Red Lake Stream: Carson River, West Fork

OS/25/00 20000525-11 Red Lake 15.2 7.32 63 0.022 < 0.010 2.90 .85 4.0 2.3
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. Page 1 ALPINE COUNTY DITCH.MONITORING 06/09100

Temp EC Total P P04-P 55 Turb CI 504
Date 10 Location C pH umhos mglL mg/L mg/L NTU mg/l mg/L

Site: SW-02 Stream: Indian Creek

01/11/00 20000111-26 Indian Cr Upper 1.3 6.39 94 0.036
02101/00 20000201-22 Indian Cr Upper 2.6 7.04 80 0.029
03/01100 20000301-15 Indian Cr Upper 1.8 7.39 79 0.042 < 0.010 3.54 3.7 1.5 3.6
04/04/00 20000404-08 Indian Cr Upper 7.0 7.56 88 0.016 < 0.010 0.66 1.8 0.7 3.1
05/09/00 20000509-08 Indian Cr Upper 12.7 7.72 126 0.033 < 0.010 1.66 2.3 1.1 2.5
05/25/00 20000525-09 Indian Cr Upper 14.6 7.97 99 0.082 0.010 0.9 < 0.5
06/01/00 20000601-27 . Indian Cr Upper 9.6 7.58 110 0.024 < 0.010 1.80 1.7 0.6

Site: SW-11 Stream: Indian Creek Reservoir

01/11/00 20000111-28 ICR Effluent @ HPR box 2.3 6.52 118 0.068
02101/00 20000201-24 ICR Effluent @ HPR box 4.5 7.25 106 0.052
03/15/00 20000315-08 ICR Effluent @ HPR box 8.9 7.90 85 0.046
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Page 1 ALPINE COUNTY MONITORING 07/o9/oo

Site Date 10 Location Temp EC DO Alk T05 55 Turb CI 504
C pH umhos mglL mglL mg/L mglL NTU mgIL mg/L

Alpine Monitoring Wells

ACMW-01AW 06113/00 20000613-24 Main Dam 11.1 7.02· 110 49 82 3.2
ACMW-01BE 06113/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06113/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06113/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9
ACMW-03 06113/00 20000613-28 HWY88 13.6 5.64 166 69 .121 4.8
ACMW-04W 06113/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-D6N 06113/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06113/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01100 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01/00 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06101100 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01100 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06101/00 20000601-23 Sierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06113/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R
SW-01 06106/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06106/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06106/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr

SW-02 06101/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06106/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06106/00 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0



Page 2
ALPINE COUNTY MONITORING 07/09/00

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mg/L mg/L mg/L mglL mglL mg/L mglL mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-025 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06113100 0.040 < 0.010 0.320 0.330
ACMW-04W 06113/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-065 06113100 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01100 0.000
GW-03 06/01100 < 0.020 < 0.010 0.707 0.717
GW-04 06/01100 < 0.020 < 0.010 0.808 0.818
GW-05 06/01100 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-08 06/01100 < 0.020 < 0.010 6.680 6.690
GW-11 06/01100 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06/13/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R
5W-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
5W-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
5W-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •5W-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr

5W-02 06/01100 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
5W-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
5W-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
5W-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07/09/00

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mglL mg/L mgll mgIL mg/L mg/L mg/L mg/L % mglL MSLor Ft

Alpine Monitoring Wells
ACMW-Q1AW 06/13/00 5483.0
ACMW-01BE 06/13/00 5495.7
ACMW-02N 06113100 5460.1
ACMW~02S 06/13/00 5461.9
ACMW-03 06113/00 5042.6
ACMW-04W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW-06S 06/13/00 5204.0

Groundwaters •GW-01 06/01/00
GW-Q3 06/01100
GW-Q4 06/01/00
GW-QS 06/01/00
GW-07 06/01100
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01/00

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-Q5 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-08 06/06100 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01/00
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4



Page 4 • ALPINE COUNTY • 07/09100

, ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
·ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06/01/00 . < 1.1 < 1.1

Reservoirs

Site

HPR

Date

06113/00 >

Total
Coliform

MPN/100mL

1600 <

Fecal
Coliform

MPN/100mL

2

Fecal
Streptococci
MPN/100mLL

80

Surfacewaters: Carson R

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

SW-01 06106/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
sw-oa 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06101/00
SW·02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930



Page 1 TAHOE BASIN MONITORING 07/09/00

Site Date 10 Location Depth Temp EC CI COD N03-N
msl C pH umhos mgIL mg/L mg/L Comment

Buried Sludge Monitoring

MW11 06/20/00 20000620-13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20/00 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20/00 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring

CONTROL 06/20/00 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20/00 20000620-07 SW comer of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 c, 38.9~ < 5.0 '8~820~': •MW03-50 06/20/00 20000620-09 Black Bart side of ERB 6268.6 11.0 6.56 375- 'f 3:r4~' < 5.0 3.490
MW04-50 06/20/00 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.9 < 5.0 0.057
MW07-50 06/20/00 20000620-11 North side of ERB 6279.3 8.8 6.30 261 ,} 26.7 < 5.0 0.649

Heavenly Valley Creek
HVC-1 06/02/00 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02100 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02100 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from Lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06/02/00 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 07/09/00

Site Date 10 location Temp EC DO Ark TOS SS Turb cr 504
C pH umhos mgIL mglL mg/l mg/l NTU mg/l mg/l

Alpine Monitoring Wells
ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02· 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9
ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8
ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06113/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-D1 06/01/00 20000601-16 Cohen 11.6 7.36 152

GW-03 06/01100 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06/01/00 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-D5 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 Sierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06/13/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R

SW-01 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr

SW-02 06/01/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06/06/00 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0
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ALPINE COUNTY MONITORING 07/09/00

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mg/L mglL mg/L mgiL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06113/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06/13100 0.040 < 0.010 0.320 0.330
ACMW-D4W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-D6S 06113/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01100 < 0.020 < 0.010 0.707 0.717
GW-04 06/01/00 < 0.020 < 0.010 0.808 0.818
GW-05 06/01/00 < 0.020 < 0.010 3.460 3.470
GW-07 06/01100 < 0.020 . < 0.010 1.010 1.020
GW-08 06/01100 < 0.020 < 0.010 6.680 6.690
GW-11 06/01100 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06/13100 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr

SW-02 06/01/00 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06100 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07109100

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mglL mg/L mglL mglL mg/L mglL mglL mglL % mglL MSLor Ft

Alpine Monitoring Wells
ACMW-01AW 06113/00 5483.0
ACMW-D1BE 06113/00 5495.7
ACMW-02N 06/13/00 5460.1
ACMW-02S 06/13/00 5461.9
ACMW-03 06113/00 5042.6
ACMW-04W 06113/00 4908.1
ACMW-06N 06113/00 5214.8
ACMW-06S 06/13/00 5204.0

Groundwaters •GW-01 06/01/00
GW-D3 06/01100
GW-04 06/01/00
GW-05 06/01/00
GW-D7 06/01/00
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01/00

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-D8 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-D2 06/01/00
SW-D2 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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, ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06/01100 < 1.1 < 1.1

Reservoirs

Site

HPR

Date

06113/00 >

Total
Coliform

MPN/100mL

1600 <

Fecal
Coliform

MPN/100mL

2

Fecal
Streptococci
MPN/100mLL

80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06/06/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06/01/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00' 430 430
SW-04 06/06/00 2400 930



Page 1 TAHOE BASIN MONITORING 07109/00

Site Date 10 Location Depth Temp EC CI COD N03-N
msJ C pH umhos mgIL mglL mg/L Comment

Buried Sludge Monitoring

MW11 06/20/00 20000620-13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20100 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20/00 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring

CONTROL 06/20/00 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20/00 20000620-07 SW corner of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408- " ~}~1t, < 5.0 'S!'S21j'-: •MW03-50 06/20/00 20000620-09 Black Bart side of ERB 6268.6 11.0 6.56 375'; < 5.0 3.490
MW04-50 06/20/00 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.9 < 5.0 0.057
MW07-50 06/20/00 20000620-11 North side of ERB 6279.3 8.8 6.30 261 26.7 < 5.0 0.649

Heavenly Valley Creek

HVC-1 06/02/00 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 - < 5.0 0.015
HVC-2 06/02/00 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02/00 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from lower Shop 9.4 7.41 115 0.7 -< 5.0 0.071
HVC-5 06/02100 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 07109100

Site Date ID Location Temp EC DO Alk T05 55 Turb CI 504
C pH umhos mg/L mglL mg/L mg/L NTU mglL mgIL

Alpine Monitoring Wells

ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02- 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9

ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8

ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06/13/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01/00 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01/00 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06/01/00 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 Sierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06113/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R
SW-01 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr

SW-02 06/01/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06/06/00 20000606-13 Indian C~ Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0
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ALPINE COUNTY MONITORING 01109100

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mg/L mglL mg/L mgiL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06/13/00 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-06S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01/00 < 0.020 < 0.010 0.707 0.717
GW-04 06/01/00 < 0.020 < 0.010 0.808 0.818
GW-05 06/01/00 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-08 06/01/00 < 0.020 < 0.010 6.680 6.690
GW-11 06/01/00 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06/13/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr
SW-02 06/01/00 0.024 < 0.010 0.306 < 0.020 <. 0.010 < 0.010 0.326
SW-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07109100

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mglL mg/L mglL mglL mg/L mgIL mg/L mglL % mglL MSL or Ft

Alpine Monitoring Wells
ACMW-01AW 06/13/00 5483.0
ACMW-01BE 06/13/00 5495.7
ACMW-02N 06/13/00 5460.1
ACMW-02S 06/13/00 5461.9
ACMW-03 06/13/00 5042.6
ACMW-04W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW-06S 06/13/00 5204.0

Groundwaters •GW-01 06/01100
GW-03 06/01/00
GW-04 06/01/00'
GW-05 06/01/00
GW-07 06/01/00
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01100

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-08 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01100
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06100 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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. ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06113/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06101/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW·05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06/01/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 06113/00 > 1600 < 2 80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06106/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06101/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930



Page 1 TAHOE BASIN MONITORING 07/09/00

Site Date 10 location Depth Temp EC CI COD N03·N
msl C pH umhos mgll mg/l mg/L Comment

Buried Sludge Monitoring

MW11 06/20100 20000620-13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20100 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20100 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring

CONTROL 06/20100 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20100 20000620-07 SW corner of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630

. MW02-50 06/20100 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 " ~~~~i;~ < 5.0 '8~8ioA •6268.6
,. ,.-.';'

5.0 3.490MW03-50 06/20100 20000620-09 Black Bart side of ERB 11.0 6.56 375 . 33.4': <
MW04-50 06/20100 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.9 < 5.0 0.057
MW07-50 06/20100 20000620-11 North side of ERB 6279.3 8.8 6.30' 26.1 ., 26.7 < 5.0 0.649

Heavenly Valley Creek

HVC-1 06/02100 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02/00 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02/00 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06/02100 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20100 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 07109100

Site Date 10 Location Temp EC DO Alk TD5 55 Turb CI 504
C pH umhos mglL mglL mglL mglL NTU mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02- 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9
ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8
ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06/13/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01/00 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01/00 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06/01/00 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 .Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01100 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 5ierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06/13/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

SUrfacewaters: Carson R

SW-01 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06106100 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06100 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

SUrfacewaters: Indian Cr

SW-02 06101100 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-D2 06106100 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06100 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06106100 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 .0.7 3.0
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ALPINE COUNTY MONITORING 07109100

Site Date TotalP P04-P TKN NH3·N N02-N N03-N Total N MBAS
mg/L mg/L mg/L mgiL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-D3 06/13/00 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-D6S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01100 0.000
GW-03 06/01100 < 0.020 < 0.010 0.707 0.717
GW-04 06/01100 < 0.020 < 0.010 0.808 0.818
GW-05 06/01100 < 0.020 < 0.010 3.460 3.470
GW-07 06/01100 < 0.020 < 0.010 1.010 1.020
GW-08 06/01100 < 0.020 < 0.010 6.680 6.690
GW-11 06/01100 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06113/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.Q38 0.793

Surfacewaters: Indian Cr

SW-02 06/01/00 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07/09/00

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mgIL mg/L mglL mgIL mg/L mglL mglL mglL % mglL MSLor Ft

Alpine Monitoring Wells
ACMW-D1AW 06/13/00 5483.0
ACMW-D1BE 06113/00 . 5495.7
ACMW-02N 06/13/00 5460.1
ACMW-02S 06/13/00 5461.9
ACMW-03 06/13/00 5042.6
ACMW-D4W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW-06S 06113/00 5204.0

Groundwaters •GW-01 06/01100
GW-D3 06/01100
GW-04 06/01100
GW-D5 06/01/00
GW-07 06/01100,
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01/00

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-D6 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-08 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01/00
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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, ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total .Fecal Fecal

Site Date Coliform Coliform Streptococci
·MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06/01/00 < 1.1 < 1.1

Reservoirs

Site

HPR

Date

06/13/00 >

Total
Coliform

MPN/100mL

1600 <

Fecal
Coliform

MPN/100mL

2

Fecal
Streptococci
MPN/100mLL

80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06/06/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06/01/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930



Page 1 TAHOE BASIN MONITORING 07109/00

Site Date 10 Location Depth Temp EC CI COD N03-N
msl C pH umhos mglL mg/L mg/L Comment

Buried Sludge Monitoring

MW11 06/20100 20000620-13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20100 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20/00 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring
CONTROL 06/20/00 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20/00 20000620-07 SW comer of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 c, 38.9U: < 5.0 18~820" •MW03-50 06/20/00 20000620-09 Black Bart side of ERB 6268.6 11.0 6.56

... ,.- -.. ';'
j'3~4~' 5.0 3.490375 <

MW04-50 06/20/00 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.~ < 5.0 0.057
MW07-50 06/20/00 20000620-11 North side of ERB 6279.3 8.8 6.~0 26.1 .; 26.7 < 5.0 0.649

Heavenly Valley Creek
HVC-l 06/02100 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02100 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02/00 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from Lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06/02100 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 07109100

Site Date 10 Location Temp EC DO Alk TOS S5 Turb CI 504
C pH umhos mglL mgll mg/L mg/L NTU mglL mglL

Alpine Monitoring Wells

ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02- 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9

ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8
ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06/13/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01100 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01/00 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06/01/00 20000601-18 Celio 14.4 7.48 263 . 117 200 3.1
GW-05 06/01100 20000601-19 Neddenriep 12.8 7.03 .269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 Sierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs
HPR 06/13/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R
SW-D1 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06106/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr
SW-02 06101/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06/06/00 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0
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ALPINE COUNTY MONITORING 07/09100

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mg/L .mglL mg/L mgiL mg/L mglL mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06113100 0.029 < 0.010 0.062 0.072
ACMW-03 06113/00 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-06S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01100 < 0.020 < 0.010 0.707 0.717
GW-04 06/01/00 < 0.020· < 0.010 0.808 0.818
GW-05 06/01100 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-08 06/01100 < 0.020 < 0.010 6.680 6.690
GW-11 06/01100 < 0.020 < 0.010 0.396 0.406
GW-14 06/01100 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06113/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr

SW-02 06/01100 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07109/00

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mg/L mg/L mglL mg/L mg/L mg/L mglL % mglL MSLorFt

Alpine Monitoring Wells
ACMW-01AW 06/13/00 5483.0
ACMW-01BE 06/13/00 5495.7
ACMW-02N 06/13/00 5460.1
ACMW-02S 06/13/00 5461.9
ACMW-03 06/13/00 5042.6
ACMW-04W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW~06S 06/13/00 5204.0

Groundwaters •GW-01 06/01/00
GW-03 06/01/00
GW-04 06/01/00
GW-05 06/01/00
GW-07 06/01/00
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01100

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SVV-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-08 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01/00
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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, ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01100
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06/01/00 < 1.1 < 1.1

Reservoirs

Site

HPR

Date

06/13/00 >

Total
Coliform

MPN/100mL

1600 <

Fecal
Coliform

MPN/100mL

2

Fecal
Streptococci
MPN/100mLL

80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06/06/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06/01/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930
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Site Date 10 Location Depth Temp EC CI COD N03-N
msl C pH umhos mglL mglL mg/L Comment

Buried Sludge Monitoring

MW11 06/20100 20000620-13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20/00 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20/00 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring

CONTROL 06/20100 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20100 20000620-07 SW corner of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 't 38 9;~ < 5.0 '8~826~\' •6268.6 6.56

<.,-_. ;;, 33:r;· 5.0 3.490MW03-5o 06/20/00 20000620-09 Black Bart side of ERB 11.0 375 . <
MW04-5o 06/20/00 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.9 < 5.0 0.057
MW07-50 06/20/00 20000620-11 North side of ERB 6279.3 8.8 6.30' 26.1 " 26.7 < 5.0 0.649

Heavenly Valley Creek

HVC-1 06/02100 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02/00 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02100 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from Lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06/02/00 200oo602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 07109100

5ite Date 10 Location Temp EC DO Alk T05 55 Turb CI 504
C pH umhos mg/L mglL mg/L mg/L NTU mglL mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02· 110 49 82 3.2

ACMW-D1BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5

ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4

ACMW-D2S 06113/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9

ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8

ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8

ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2

ACMW-06S 06113/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01/00 20000601-16 Cohen 11.6 7.36 152

GW-03 06/01100 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5

GW-04 06/01/00 20000601-18 celio 14.4 7.48 263 117 200 3.1

GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9

GW-07 06/01100 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9

GW-14 06/01/00 20000601-23 Siema Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06/13/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R

SW-01 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-D5 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-D6 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr

SW-02 06/01/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 .1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06/06/00 20000606-13 Indian Cr Lower 13.8 7.09 54 5.50 43 77 11.60 2.1 0.7 3.0
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ALPINE COUNTY MONITORING 07/09/00

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mg/L mg/L mgIL mglL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06113/00 < 0.020 < 0.010 0.556 0.566
. ACMW-01BE 06/13/00 < 0.020 < 0.010 0.084 0.094

ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06113/00 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-D6N 06113/00 0.067 < 0.010 < 0.010 0.020
ACMW-D6S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01100 < 0.020 < 0.010 0.707 0.717
GW-D4 06/01/00 < 0.020 < 0.010 0.808 0.818
GW-05 06/01/00 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-D8 06/01/00 < 0.020 < 0.010 6.680 6.690
GW-11 06/01/00 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06/13/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr

SW-02 06/01/00 0.024 < 0.010 0.306· < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436



Page 3 ALPINE COUNTY MONITORING 07/09/00

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mglL mg/L mgIL mglL mglL mglL mgIL mglL % mglL MSL or Ft

Alpine Monitoring Wells
ACPm!I-01AW 06/13/00 5483.0
ACPm!I-01 BE 06/13100 5495.7
ACPm!I-02N 06/13/00 5460.1
ACPm!I-02S 06/13/00 5461.9
ACPm!I-03 06/13/00 5042.6
ACPm!I-04W 06/13/00 4908.1
ACPm!I-06N 06/13/00 5214.8
ACPm!I-06S 06/13/00 5204.0

Groundwaters •GW-01 06/01100
GW-Q3 06/01/00
GW-Q4 06/01/00
GW-QS 06/01/00
GW-Q7 06/01/00
GW-08 06/01/00
GW~11 06/01/00
GW-14 06/01/00

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-OS 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-Q6 06/06/00 1 0.04 S.O 1.5 2.4 0.9 0.24 20.7
SW-08 06/06100 2 0.05 8.1 2.1 S.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01100
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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, ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1,1 < 1,1

ACMW-01BE 06/13/00 < 1,1 < 1,1

ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW·11 06/01/00 < 1.1 < 1.1
GW-14 06/01/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 06/13/00 > 1600 < 2 80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06/06/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06/01/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930
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The West Fork, Carson River Water Quality Objectives and East Fork, Carson River
limitations were exceeded as follows (a .I indicates objective exceeded):

TDS CI" TKN NO)-N Total N Total P SO, Boron
Exch Na

%

... i ... i ... I ... 1... i .. 1.. i ... i ... i
Site Location .Ii .ll .Ii .ll .Ii Ii " .Ii .ll .Ii ill .1; .ll :5 .ll .Ii .ll...J ...J ...J ...J W ...J ...J ...J ...J

SW·01 Carson River, Woodfords 55 1.0 0.13 ,f 0.02 0.15 ,f 0.02 2.0 0.02 ,f 20

SW·06 Carson River, Stateline 70 2.5 0.22 0.03 0.25 0.03 2.0 0.02 ,f 20 ,f

SW·02 Indian Creek, Upper. 100 6.0 0.30 ,f 0.03 8.0 0.25 30

SW-03 Indian Creek, Mid 100 .I 6.0 0.30 ,f 0.03 ,f 8.0 0.25 30

SW·04 Indian Creek, Lower 100 6.0 0.30 ,f 0.03 ,f 8.0 0.25 30

SW·10 Indian Creek, Stateline 100 6.0 0.30 0.03 8.0 0.25 30

Blue Green Algae and soils test results will be sent as soon as the tests are completed.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer
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Site Date 10 Location Depth Temp EC CI COD N03-N
msl C pH umhos mglL mg/L mg/L Comment

Buried Sludge Monitoring
MW11 06/20/00 20000620~13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20/00 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06120100 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring
CONTROL 06/20/00 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20/00 20000620-07 SW corner of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 38.9';: < 5.0 8;:820' •MW03-50 06/20/00 20000620-09 Black Bart side of ERB 6268.6 11.0 6.56 375 33.4' < 5.0 3.490
MW04-50 06/20100 20000620-10 Hank Monk side of E RB 6268.7 8.8 6.67 75 . 4.~ < 5.0 0.057
MW07-50 06/20/00 20000620-11 North side of ERB 6279.3 8.8 6.30 261 26.7 < 5.0 0.649

Heavenly Valley Creek
HVC-1 06/02100 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02100 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02/00 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02/00 20000602-09 Effluent of drain from Lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06/02100 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring
MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•
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Site Date 10 Location Temp EC DO Aik TD5 55 Turb CI 504
C pH umhos mg/L mg/L mg/L mg/L NTU mg/L mg/L

Alpine Monitoring Wells
ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02' 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9
ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8
ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06/13/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01/00 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01100 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04 06/01/00 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01/00 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01100 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 Siema Pines 14.3 7.23 112 52 102 1.2

Reservoirs
HPR 06/13/00. 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 . 3.6 52.6 19.4

Surfacewaters: Carson R
SW-01 06/06/00 20000606-10 Carson R Woodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 0.5 1.7
SW-08 06/06100 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr
SW-02 06/01/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06100 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-04 06/06/00 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0
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Site Date TotalP PQ4·p TKN NH3·N N02-N N03-N Total N MBAS
mgfL mglL mg/L mgiL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW·01BE 06/13/00 < 0.020 < 0:010· 0.084 0.094
ACMW-02N 06/13/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06/13/00 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-06S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01/00 < 0.020 < 0.010 0.707 0.717
GW·04 06/01/00 < 0.020 < 0.010 0.808 0.818
GW-05 06/01/00 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-08 06/01/00 < 0.020 < 0.010 6.680 6.690
GW-11 06/01/00 < 0.020 < 0.010 0.396 0.406
GW-14 06/01/00 < 0.020 < 0.010 0.450 0.460

Reservoirs

HPR 06/13/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R
SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
Sw-os 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0.038 0.793

Surfacewaters: Indian Cr
SW-02 06/01/00 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06/00. 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436
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Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L % mg/L MSL or Ft

Alpine Monitoring Wells
ACMW-D1AW 06/13/00 5483.0
ACMW-01BE 06113/00 5495.7
ACMW-D2N 06113/00 5460.1
ACMW-02S 06/13/00 5461.9
ACMW-03 06113/00 5042.6
ACMW-04W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW-06S 06/13/00 5204.0

Groundwaters •GW-Ol 06/01/00
GW-D3 06/01/00
GW-04 06/01/00
GW-05 06/01/00
GW-07 06/01/00
GW-08 06/01/00
GW-11 06/01/00
GW-14 06/01100

Reservoirs
HPR 06113/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-Ol 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-08 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01/00
SW-02 06/06/00 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13100 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06101/00
GW-03 06/01/00 < 1.1 < 1.1
GW·04 06/01/00 < 1.1 < 1.1
GW-05 06/01100 < 1.1 < 1.1
GW-07 06101100 < 1.1 < 1.1
GW-Q8 06101100 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW-14 06101/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL ' MPN/100mL MPN/100mLL

HPR 06113/00 > 1600 < 2 80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 06106100 < 30 < 30
SW-05 06106/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06100 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL \

SW-02 06/01100
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06100 2400 930
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Site Date 10 Location Depth Temp EC CI COD N03·N
msl C pH umhos mg/L mg/L mg/L Comment

Buried Sludge Monitoring

MW11 06/20/00 20000620·13 Sludge Pond 6267.8 8.1 6.79 77 0.8 < 5.0 0.076
MW12 06/20/00 20000620-14 Sludge Pond 6266.0 8.6 6.22 147 1.9 < 5.0 0.119
MW13 06/20/00 20000620-15 Sludge Pond 6257.2 7.1 6.83 729 2.6 16.3 1.520

ERB Monitoring

CONTROL 06/20/00 20000620-06 At Post Office 6282.9 9.8 7.01 175 6.9 < 5.0 2.490
MW01.5 06/20/00 20000620-07 SW corner of ERB 6268.8 10.4 7.25 170 2.9 < 5.0 0.630
MW02-50 06/20/00 20000620-08 Black Bart side of ERB 6268.6 11.0 6.87 408 38.9: .< 5.0 8:'820' •MW03-50 06/20/00 20000620-09 Black Bart side of ERB 6268.6 11.0 6.56 375 33.4 -, < 5.0 3.490
MW04-50 06/20/00 20000620-10 Hank Monk side of ERB 6268.7 8.8 6.67 75 4.~ < 5.0 0.057
MW07-50 06/20/00 20000620·11 North side of ERB 6279.3 8.8 6.30 261 26.7 < 5.0 0.649

Heavenly Valley Creek

HVC-1 06/02100 20000602-06 Downstream of Pioneer 5.8 7.62 33 0.6 < 5.0 0.015
HVC-2 06/02/00 20000602-07 250' upstream of Pond #2 5.4 7.40 35 0.7 < 5.0 < 0.010
HVC-3 06/02/00 20000602-08 25' downstream of Johnson Blvd 5.4 7.44 36 0.9 < 5.0 0.015
HVC-4 06/02100 20000602-09 Effluent of drain from Lower Shop 9.4 7.41 115 0.7 < 5.0 0.071
HVC-5 06102/00 20000602-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 06/20/00 20000620-12 SW side of Pond #1 6247.4 10.1 6.30 1031 50.6 85.2 < 0.010

•
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Site Date 10 location Temp EC DO Alk TD5 55 Turb CI 504
C pH umhos mglL mg/l mg/l mg/l NTU mgll mg/l

Alpine Monitoring Wells

ACMW-01AW 06/13/00 20000613-24 Main Dam 11.1 7.02- 110 49 82 3.2
ACMW-01BE 06/13/00 20000613-25 Secondary Dam 10.3 7.03 95 47 72 0.5
ACMW-02N 06/13/00 20000613-26 Access Gate 13.4 7.01 125 59 91 2.4
ACMW-02S 06/13/00 20000613-27 Access Gate 13.0 6.87 93 46 70 0.9
ACMW-03 06/13/00 20000613-28 HWY88 13.6 5.64 166 69 121 4.8
ACMW-04W 06/13/00 20000613-29 Gansberg 12.0 5.83 189 51 138 13.8
ACMW-06N 06/13/00 20000613-30 Celio 12.0 7.00 686 260 431 56.2
ACMW-06S 06113/00 20000613-31 Celio 13.7 6.97 776 272 479 76.1

Groundwaters •GW-01 06/01100 20000601-16 Cohen 11.6 7.36 152
GW-03 06/01/00 20000601-17 Smith/Springmeyer 16.2 7.49 307 130 229 1.5
GW-04- 06/01100 20000601-18 Celio 14.4 7.48 263 117 200 3.1
GW-05 06/01/00 20000601-19 Neddenriep 12.8 7.03 269 62 177 23.9
GW-07 06/01100 20000601-20 Gansberg 13.0 7.11 124 54 98 1.3
GW-08 06/01/00 20000601-21 Arant 14.4 7.20 288 50 191 34.5
GW-11 06/01/00 20000601-22 Diamond Val. School 17.2 7.13 100 48 87 0.9
GW-14 06/01/00 20000601-23 Sierrra Pines 14.3 7.23 112 52 102 1.2

Reservoirs

HPR 06/13/00 20000613-10 Harvey Place Reservoir 21.2 9.01 414 15.20 92 222 17.40 3.6 52.6 19.4

Surfacewaters: Carson R

SW-01 06/06/00 20000606-10 Carson RWoodfords 8.1 7.49 41 7.30 20 41 4.84 1.4 0.6 1.8 •SW-05 06/06/00 20000606-14 Carson R Paynesville 12.0 7.18 45 6.50 21 49 5.48 1.6 < 0.5 2.3
SW-06 06/06/00 20000606-15 Carson R Stateline 12.3 7.42 49 5.80 24 56 5.29 1.6 _ 0.5 1.7
SW-08 06/06/00 20000606-16 Irrigation Ditch 13.8 7.08 78 5.10 38 81 3.21 1.8 0.8 5.8

Surfacewaters: Indian Cr

SW-02 06/01/00 20000601-27 Indian Cr Upper 9.6 7.58 110 1.80 1.7 0.6
SW-02 06/06/00 20000606-11 Indian Cr Upper 15.6 7.65 113 5.80 60 92 0.33 1.4 1.0 1.9
SW-03 06/06/00 20000606-12 Indian Cr Mid 17.1 7.23 186 5.70 90 135 5.81 6.2 4.7 3.6
SW-Q4 06/06/00 20000606-13 Indian Cr Lower 13.8 7.09 84 5.50 43 77 11.60 2.1 0.7 3.0
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Site Date TotalP P04-P TKN NH3·N N02-N N03-N Total N MBAS
mg/L mg/L mg/L mglL mg/L mg/L mg/L mg/L

Alpine Monitoring Wells
ACMW-01AW 06/13/00 < 0.020 < 0.010 0.556 0.566
ACMW-01BE 06113100 < 0.020 < 0.010 0.084 0.094
ACMW-02N 06113/00 0.041 < 0.010 0.069 0.079
ACMW-02S 06/13/00 0.029 < 0.010 0.062 0.072
ACMW-03 06113100 0.040 < 0.010 0.320 0.330
ACMW-04W 06/13/00 0.025 < 0.010 2.470 2.480
ACMW-06N 06/13/00 0.067 < 0.010 < 0.010 0.020
ACMW-Q6S 06/13/00 < 0.020 < 0.010 0.022 0.032

Groundwaters •GW-01 06/01/00 0.000
GW-03 06/01/00 < 0.020 < 0.010 0.707 0.717
GW-04 06/01/00 < 0.020 < 0.010 0.808 0.818
GW-05 06/01/00 < 0.020 < 0.010 3.460 3.470
GW-07 06/01/00 < 0.020 < 0.010 1.010 1.020
GW-08 06/01/00 < 0.020 < 0.010 6.680 6.690
GW-11 06/01100 < 0.020 < 0.010 0.396 0.406
GW-14 06/01100 < 0.020 < 0.010 0.450 0.460

Reservoirs
HPR 06/13/00 2.380 2.110 15.400 10.600 0.369 1.110 16.879 0.057

Surfacewaters: Carson R

SW-01 06/06/00 0.022 < 0.010 0.221 0.024 < 0.010 < 0.010 0.241
SW-05 06/06/00 0.078 < 0.010 0.114 0.022 < 0.010 < 0.010 0.134
SW-06 06/06/00 0.030 < 0.010 0.107 0.021 < 0.010 < 0.010 0.127 •SW-08 06/06/00 0.076 0.014 0.745 0.052 < 0.010 0:038 0.793

Surfacewaters: Indian Cr
SW-02 06/01/00 0.024 < 0.010 0.306 < 0.020 < 0.010 < 0.010 0.326
SW-02 06/06/00 0.032 < 0.010 0.417 0.020 < 0.010 < 0.010 0.437
SW-03 06/06/00 0.096 0.043 0.288 0.029 < 0.010 0.023 0.321
SW-04 06/06/00 0.064 0.020 0.416 0.023 < 0.010 < 0.010 0.436
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Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L % mglL MSL or Ft

Alpine Monitoring Wells
ACMW-01AW 06/13/00 5483.0
ACMW-01BE 06/13/00 5495.7
ACMW-02N 06/13/00 5460.1
ACMW-D2S 06/13/00 5461.9
ACMW-03 06/13/00 5042.6
ACMW-04W 06/13/00 4908.1
ACMW-06N 06/13/00 5214.8
ACMW-06S 06/13/00 5204.0

Groundwaters •GW-01 06/01/00
GW-Q3 06/01/00
GW-04 06/01/00
GW-05 06/01/00
GW-07 06/01100
GW-QS 06/01/00
GW-11 06/01/00
GW-14 06/01/00

Reservoirs
HPR 06/13/00 54 > 12 0.23 14.5 3.4 42.3 8.8 2.59 59.9 53.8

Surfacewaters: Carson R
SW-01 06/06/00 1 0.03 4.3 1.2 1.8 0.7 0.20 19.1
SW-05 06/06/00 0 0.03 4.6 1.3 2.1 0.8 0.23 20.5 •SW-06 06/06/00 1 0.04 5.0 1.5 2.4 0.9 0.24 20.7
SW-OS 06/06/00 2 0.05 8.1 2.1 5.2 1.3 0.42 27.1

Surfacewaters: Indian Cr
SW-02 06/01/00
SW-02 06/06100 0 0.04 12.3 2.9 6.8 1.7 0.45 24.7
SW-03 06/06/00 1 0.06 17.2 5.1 12.7 2.3 0.69 29.3
SW-04 06/06/00 1 0.04 9.2 2.8 3.9 0.9 0.29 19.4
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ACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 06/13/00 < 1.1 < 1.1
ACMW-01BE 06/13/00 < 1.1 < 1.1
ACMW-02N 06/13/00 < 1.1 < 1.1
ACMW-02S 06/13/00 < 1.1 < 1.1
ACMW-03 06/13/00 23 < 1.1
ACMW-04W 06/13/00 < 1.1 < 1.1
ACMW-06N 06/13/00 < 1.1 < 1.1
ACMW-06S 06/13/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-01 06/01/00
GW-03 06/01/00 < 1.1 < 1.1
GW-04 06/01/00 < 1.1 < 1.1
GW-05 06/01/00 < 1.1 < 1.1
GW-07 06/01/00 < 1.1 < 1.1
GW-08 06/01/00 1.1 < 1.1
GW-11 06/01/00 < 1.1 < 1.1
GW·14 06/01/00 < 1.1 < 1.1

Reservoirs

Site

HPR

Date

06/13/00 >

Total
Coliform

MPN/100mL

1600 <

Fecal
Coliform

MPN/100mL

2

Fecal
Streptococci
MPN/100mLL

80

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW·01 06/06/00 < 30 < 30
SW-05 06/06/00 430 430
SW-06 06/06/00 430 230
SW-08 06/06/00 11000 11000

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 06/01/00
SW-02 06/06/00 < 30 < 30
SW-03 06/06/00 430 430
SW-04 06/06/00 2400 930
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lOS Ct TKN NOI-N TOIIIIN Tol81 P SO, Boron

Exch Na
%

t I " I s I t I s I ~ I I I ! I ~ I511e Location l
..J ..; ..J ..J

5W-01 Cerlon River, Woodlorda 65 ./ 1,0 ./ 013 0,02 0,16
,

0.02 2,0 ./ 0.02 20 ./

5W-06 Carlon River, Stateline 70 ./ 2,5 ./ 0.22 0,03 .I 0.25 .I 0.03 2.0 .I 0.02 20 ./

5W-02 Indian Creek, Upper 100 6,0 0.30 0.03 B.O 0.25 30 ./

5W-03 Indian Creek, Mid 100 6.0 0.30 0.03 8.0 0.25 30

5W-04 Indian Creek, Lower 100 6.0 0.30 0.03 B.O 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 B.O 0.25 30

The March soils tests are not yet completed. They will be sent to you as soon as they are
available_

Certification

I hereby certify that the enclosed monitoring' report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer
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Depth Temp EC CI COD TKN N03-N
Site Date 10 location msl C pH umho mg/l mg/l mg/l mg/l Comment

Buried Sludge Monitoring

MW11 03/27/01 20010327-16 Sludge Pond 6265.5 9.7 7.00 78 0.9 < 5.0 0.066
MW12 03/27/01 20010327-17 Sludge Pond 6263.9 9.8 6.62 122 2.3 8.1 0.450
MW13 03/27/01 20010327-18 Sludge Pond 6258.2 4.0 6.50 688 3.0 21.6 6.570

ERB Monitoring

• CONTROL 03/27/01 20010327-10 At Post Office 6281.1 9.2 7.34 171 8.0 5.7 2.350
MW02-50 03/27/01 20010327-11 Black Bart side of ERB 6268.3 11.4 6.95 388 38.9 6.1 8.850
MW03-50 03/27/01 20010327-12 Black Bart side of ERB 6268.3 11.4 6.93 337 31.5 5.1 5.060
MW04-50 03/27/01 20010327-13 Hank Monk side of ERB 6268.2 9.5 7.01 75 5.7 < 5.0 0.065
MW07-50 03/27/0'1 20010327-14 North side of ERB 6278.2 7.9 6.09 250 24.8 < 5.0 0.572

Heavenly Valley Creek
HVC·1 03/14101 20010314·29 Downstream of Pioneer 4.0 7.16 67 . 1.8 5.7 < 0.100 0.219
HVC·2 03/14/01 20010314-30 250' upstream of Pond #2 2.7 7.33 51 1.8 10.0 0.350 0.026
HVC-3 03/14/01 0010314-HVC3 25' downstream of Johnson Blvd Frozen
HVC-4 03/14/01 0010314-HVC4 Effluent of drain from Lower Shop a Frozen
HVC·5 03/14/01 0010314-HVC5 Effluent of drainage pipe along John Standing water

Treatment Plant Monitoring
MW08-25 03/27/01 20010327-15 SW side of Pond #1 6247.8 10.0 6.38 993 43.7 89.0 0.040

•
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Site Date 10 Location Temp EC DO Alk TDS SS Turb CI S04
C pH umhos ·mg/L mg/L mg/L mg/L NTU mglL mg/L

Alpine Monitoring Wells

ACMW-Q1AW 03/20/01 20010320-07 Main Dam 11.6 7.02 61 28 83 1.4 2.4
ACMW-01BE 03/20/01 20010320-08 Secondary Dam 9.1 7.24 63 58 72 1.2 1.5
ACMW-02N 03/20/01 20010320-09 Access Gate 13.1 6.66 130 61 90 3.1 3.0
ACMW-Q2S 03/20/01 20010320-10 Access Gate 12.0 6.71 94 45 79 1.9 1.3
ACMW-Q4W 03/20/01 20010320-11 Gansberg 13.3 6.11 186 51 136 14.8 7.8
ACMW-06N 03/20/01 20010320-12 Celio 11.7 6.79 697 260 441 62.5 22.2
ACMW-06S 03/20/01 20010320-13 Celio 12.6 7.50 620 186 382 74.1 23.4

• Groundwaters
GW-03 03/14/01 20010314-20 Smith/Springmeyer 11.6 7.15 303 132 225 1.6 25.9
GW-04 03/14/01 20010314-21 Celio 13.0 6.88 260 121 188 3.6 11.5
GW-05 03/14/01 20010314-22 Neddenriep 11.2 6.52 259 62 172 23.8 13.5
GW-07 03/14/01 20010314-23 Gansberg 10.5 6.55 121 53 95 2.0 2.4
GW-08 03/14/01 20010314-24 Arant 9.5 6.90 237 53 152 24.1 9.3
GW-11 03/14/01 20010314-25 Diamond Val. School 10.1 7.17 148 77 115 0.8 0.8
GW-14 03/14/01 20010314-26 Sierrra Pines 7.5 7.04 108 53 97 1.2 1.7

ICRTMDL
SW-11 03/14/01 20010314-28 ICR Effluent @ HPR box 7.0 7.26 110 51 78 9.36 7.45 1.4 4.3
SW-11 03/20/01 20010320-15 ICR Effluent @ HPR box 7.0 7.65 107 9.50 9.16 1.4

Reservoirs• HPR 03/07/01 20010307-12 Harvey Place Reservoir 5.3 7.75 504 6.78 124 238 0.26 1.4 59.5 18.0

Surfacewaters: Carson R
SW-01 03/06/01 20010306-07 Carson R Woodfords 2.2 7.38 77 9.40 36 59 0.91 .35 1.8 2.4
SW-05 03/06/01 20010306-11 Carson R Paynesville 4.3 7.39 93 10.30 42 70 1.73 .48 2.0 3.2
SW-06 03/06/01 20010306-12 Carson R Stateline 6.2 7.69 100 10.80 42 73 1.22 .45 2.9 3.7
SW-08 03/06/01 20010306-13 Irrigation Ditch 10.8 7.60 128 9.10 52 107 6.02 2.1 3.2 6.3

Surfacewaters: Indian Cr
SW-02 03/06/01 20010306-08 Indian Cr Upper 4.0 7.37 79 10.45 41 66 0.47 1.7 0.8 < 0.5
SW-03 03/06/01 20010306-09 Indian Cr Mid 2.0 7.39 83 10.42 37 60 2.26 1.3 1.9 2.5
SW-04 03/06/01 20010306-10 Indian Cr Lower 3.0 7.19 97 9.61 45 72 5.97 2 2.6 2.1
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Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mglL mg/L mg/L mg/L mglL mglL mg/L % mg/L MSL orFt

Alpine Monitoring Wells
ACMW-01AW 03/20/01 5482.9
ACMW-01BE 03/20/01 5490.9
ACMW-02N 03/20/01 5458.3
ACMW-02S 03/20/01 5459.2
ACMW-04W 03/20/01 4895.9
ACMW-06N 03120/01 5216.2
ACMW-06S 03/20/01 5204.8•Groundwaters
GW-03 03/14/01
GW-04 03/14/01
GW-05 03114/01
GW-07 03/14/01
GW-08 03/14/01
GW-11 03/14/01
GW-14 03/14/01

ICRTMDL
SW-11 03/14/01 0.01
SW-11 03/20/01 12.0 2.0 6.6 2.2 0.47 26.0

Reservoirs

• HPR 03/07/01 28 3 0.24 14.6 3.3 41.4 9.2 2.55 59.4 49.5

Surfacewaters: Carson R
SW-01 03/06/01 < 0.01 7.9 2.0 4.2 1.4 0.35 23.4
SW-05 03/06/01 < 0.01 8.7 2.3 5.4 1.8 0.42 26.0
SW-06 03/06/01 < 0.01 8.9 2.6 5.7 1.9 0.43 26.0
SW-08 03/06/01 < 0.01 10.0 2.5 9.8 3.0 0.72 35.2

Surfacewaters: Indian Cr
SW-02 03/06/01 1 < 0.01 7.4 1.9 6.2 1.3 0.52 32.5
SW-03 03/06/01 2 < 0.01 8.2 2.1 4.6 1.5 0.37 24.3
SW-04 03/06/01 1 < 0.01 9.3 2.7 5.4 1.6 0.40 24.4
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Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 03120/01 < 1.1 < 1.1
ACMW-01BE 03/20/01 < 1.1 < 1.1
ACMW-02N 03/20/01 < 1.1 < 1.1
ACMW-025 03/20/01 < 1.1 < 1.1
ACMW-04W 03/20/01 < 1.1 < 1.1
ACMW-06N 03/20/01 < 1.1 < 1.1
ACMW-065 03/20/01 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-03 03114/01 < 1.1 < 1.1
GW-04 03/14/01 < 1.1 < 1.1
GW-05 03/14/01 < 1.1 < 1.1
GW-07 03/14/01 < 1.1 < 1.1
GW-08 03/14/01 < 1.1 < 1.1
GW-11 03/14/01 < 1.1 < 1.1
GW-14 03/14/01 < 1.1 < 1.1

Surfacewaters: Carson R

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

SW-01 03/06/01 9 < 3
SW-05 03/06/01 '~3\ 4
SW-06 03/06/01 .gi'i, < 3
SW-08 03/06/01 /93 43

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

5W-02 03/06/01 43 < 3
SW-03 03/06/01 39 4
SW-04 03/06/01 9 < 3
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ALPINE COUNTY
BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

March,2001

20010306-07 SW-Q1 Carson R Woodfords 03/06/01 0 0 0 0 0 0 0

20010306-08 SW-Q2 Indian Cr Upper 03/06/01 0 0 0 0 0 0 0

20010306-09 SW-Q3 Indian Cr Mid 03/06/01 0 0 0 0 0 0 0

20010306-10 SW-04 Indian Cr Lower 03/06/01 0 0 0 0 0 0 0

20010306-11 SW-QS Carson R Paynesville 03/06/01 0 0 0 0 0 0 0

.20010306-12 SW-06 Carson R Stateline 03/06/01 0 0 0 0 0 0 0

20010306-13 SW-08 Irrigation Ditch 03/06/01 0 0 0 0 0 0 0

20010307-12 HPR Harvey Place Reservoir 03/07/01 0 0 0 0 0 0 0

20010307-16 ICR-1 Indian Creek Reservoir 03/07/01 0 0 0 0 0 0 0

20010307-17 ICR-1 Indian Creek Reservoir 03/07/01 0 0 0 0 0 0 0

20010307-18 ICR-1 Indian Creek Reservoir 03/07/01 0 0 0 0 0 0 0

20010314-28 SW-11 ICR Effluent @ HPR box 03/14/01 0 0 0 0 0 0 0

•
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The West Fork, Carson River Water Quality Objectives and East Fork, Carson RilJttr
limitations were exceeded as follows (a ./ indicates objective exceeded):

TOS CI" TKN N03-N Total N Total P SO. Boron
Exch Na

%

g l'l l'l l'l . g l'l ~ I Ic c c c

" " " " " " "-g " " -g " " 1" " Gl

~E !l § 8 ! !l ! l'l
~

!l '" '§ '" .~Site Location >< >< ill ill >< .5 ill E ill .:l:::; W ..J W W ..J ..J :::; ..J

SW·01 Carson River, Woodfords 55 1.0 0.13 ./ 0.02 0.15 ./ 0.02 2.0 0.02 20 ./

SW·06 Carson River, Stateline 70 2.5 0.22 ./ 0.03 0.25 ./ 0.03 2.0 ./ 0.02 20 .I

SW-02 Indian Creek, Upper 100 6.0 0.30 ./ 0.03 ./ 8.0 0.25 30

SW-03 Indian Creek, Mid 100 ./ 6.0 0.30 ./ 0.03 ./ 8.0 0.25 30 .I

SW-04 Indian Creek, Lower 100 01 6.0 0.30 ./ 0.03 01 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 8.0 0.25 30

Blue Green Algae test results will be sent as soon as the tests are completed.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer
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~ Site Date 10 Location Depth Temp EC CI COD N03-N
f

msl C pH umhos mglL mg/L mglL Comment

r. Buried Sludge Monitoring[,.

~ MW11 07/25/00 20000725-32 Sludge Pond 6267.6 10.5 6.54 77 0.8 < 5.0 0.115 N03-N is (N02 + N03}-N
MW12 07125/00 20000725-33 Sludge Pond 6265.5 11.3 6.41 149 1.8 < 5.0 0.191 N03-N is (N02 + N03)-N
MW13 07/25/00 20000725-34 Sludge Pond 6256.5 10.6 6.78 754 2.5 11.7 1.640 N03-N is (N02 + N03)-N

t,· ERB Monitoring
r~

CONTROL 07/25/00 20000725-25 At Post Office 6282.9 11.7 6.67 174 7.3 < 5.0 2.340
MW01.5 ·07/25/00 20000725-26 SW corner of ERB 6268.7 10.8 7.14 173 2.5 < 5.0 0.614 N03-N is (N02 + N03)-N
MW02-50 07/25/00 20000725-27 Black Bart side of ERB 6268.4 12.0 6.59 398 37.4 < 5.0 8.040 N03-N is (N02 + N03)-N
MW03-50 07/25/00 20000725-28 Black Bart side of ERB 6268.4 11.5 6.44 379 32.0 < 5.0 3.630 N03-N is (N02 + N03)-N
MW04-50 07/25/00 20000725·29 Hank Monk side of ERB 6268.4 9.0 6.51 75 5.3 < 5.0 0.111 N03·N is (N02 + N03)-N
MW07-50 07/25100 20000725-30 North side of ERB 6279.1 9.5 6.46 261 25.1 < 5.0 0.616 N03-N is (N02 + N03joN

C
~,
J

Heavenly Valley Creek
HVC-1 07/11100 20000711-06 Downstream of Pioneer 9.7 7.37 40 0.7 < 5.0 0.030
HVC-2 07/11/00 20000711-07 250' upstream of Pond #2 9.2 7.32 44 0.7 < 5.0 < 0.010
HVC-3 07111100 20000711·08 25' downstream of Johnson Blvd 9.9 7.36 47 0.8 < 5.0 0.032
HVC-4 07/11/00 20000711-HVC4 Effluent of drain from Lower Shop
HVC-5 07111100 20000711-HVC5 Effluent of drainage pipe along Jo

Treatment Plant Monitoring
MW08-25 07/25/00 20000725-31 SW side of Pond #1 6246.9 12.0 6.40 1025 52.3 75.4 0.026 N03-N is (N02 + N03)-N

I.

~;.
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Site Date ID location Temp EC DO Alk TDS SS Turb CI S04
C pH umhos mglL mgll mg/l mg/l NTU mg/l mgll

~

Alpine Monitoring Wells

ACMW-01AW 07/18/00 20000718-07 Main Dam 12.3 6.73 98 43 79 2.3 2.1
ACMW-01BE 07118/00 20000718·09 Secondary Dam 11.8 6.57 94 46 77 0.8 1.6
ACMW-02N 07118/00 2000071 8-11 Access Gate 13.5 6.64 124 57 84 2.6 3.4
ACMW-025 07/18/00 2000071 8-13 Access Gate 13.7 6.42 99 48 71 1.1 1.5

..' ~ ACMW-03 07/18/00 20000718-14 HWV88 15.1 6.50 198 68 118 6.9 3.6

~ ACMW-fJ4W 07/18/00 20000718-16 Gansberg 11.7 6.13 186 48 128 14.6 9.2
W;$~1 ACMW-06N 07/18/00 2000071 8-18 Celio 12.0 6.92 692 255 427 55.5 22.0

I ACMW-fJ65 07/18/00 2000071 8-20 Celio 12.4 6.82 772 268 471 75.9 33.2f_ 'l...
~,.4

~
~1 Groundwaters~"i~'i!:l

t{l:l GW-03 07111100 20000711-15 Smith/Springmeyer 17.4 7.75 307 130 232 1.5,t GW-04 07111/00 20000711-17 Celio 16.0 7.69 263 118 202 3.1
~iq GW-D5 07111/00 20000711-19 Neddenriep 12.9 6.81 268 63 173 23.6
~*'~'~!'~ GW-07 07/11100 20000711-21 Gansberg 13.5 6.87 122 53 100 1.3
~tJ:1 GW-08 07/11/00 20000711-23 Arant 16.6 6.85 264 52 172 27.7t«f~~

tj'Jli GW-11 07/11/00 20000711-25 Diamond Val. School 23.2 6.60 103 50 91 0.9t,>iP
~ GW-14 07/11/00 20000711-27 Sierrra Pines 13.0 7.13 113 52 102 1.1
~~l
~.I

f~1.~

~'" Reservoirs
f~

HPR 07/05/00 20000705-19 Harvey Place Reservoir 20.2 7.74 453 5.80 102 224 70.70 4.9 53.5 17.2

~.~,1 :
~j;

I Surfacewaters: Carson R
SW-Ol 07/05/00 20000705-11 Carson R Woodfords 11.5 7.08 58 8.30 29 45 2.30 .55 0.7 1.6

SW-05 07/05/00 20000705-15 Carson R Paynesville 13.9 6.96 66 7.80 32 51 3.16 .8 0.7 1.9
#tfr1

SW-06 07/05/00 20000705-16 Carson R Stateline 13.0 7.27 69 7.40 33 55 3.24 .72 1.0 2.1
I'~ ,~~a~ SW-07 07/05/00 20000705-17 Fredericksburg Ditch 14.2 7.21 230 6.80 75 155 4.26 2.7 19.5 7.3
~~M SW-08 07/05/00 20000705-18 Irrigation Ditch 14.2 7.18 107 6.80 53 89 3.14 .86 1.3 3.5¥.4~'\_1
fit~! Surfacewaters: Indian Cr

~ SW-fJ2 07/05/00 20000705-12 Indian Cr Upper 17.5 7.63 152 5.80 79 110 0.42 .64 1.8 0.1
,,,,","

~~. SW-03 07/05/00 20000705-13 Indian Cr Mid 17.0 7.06 220 8.50 109 154 1.84 3.2 6.0 3.3
~;fi" SW-04 07/05/00 20000705-14 Indian Cr Lower 14.5 7.31 121 6.70 63 92 3.64 2 1.4 1.1
i~:i
~~."".
~/
;~~~"J,.r

I
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Page 2
ALPINE COUNTY MONITORING

Site Date TotalP P04·P. TKN NH3-N N02-N N03-N Total N MBAS
mg/L mg/L mglL mglL mg/L mg/L mg/L mglL

Alpine Monitoring Wells

ACMW-01AW 07118/00 0.032 < 0.100 < 0.020 < 0.010 0.232 0.342
ACMW-D1BE 07118100 0.030 < 0.100 < 0.020 < 0.010 0.062 0.172
ACMW-02N 07/18/00 0.020 < 0.100 < 0.020 < 0.010 0.058 0.168
ACMW-02S 07/18/00 0.020 < 0.100 < 0.020 < 0.010 < 0.010 0.120
ACMW-D3 07118/00 0.160 0.352 0.139 0.011 0.725 1.088
ACMW-04W 07118/00 0.024 < 0.100 < 0.020 < 0.010 2.320 2.430
ACMW.Q6N 07/18/00 0.280 0.126 0.044 < 0.010 < 0.010 0.146
ACMW-D6S 07/18/00 0.052 0.160 < 0.020 < 0.010 < 0.010 0.180

Groundwaters

GW-D3 07111/00 0.058 0.107 < 0.020 < 0.010 0.731 0.848
GW-D4 07/11/00 0.052 < 0.100 0.020 < 0.010 0.853 0.963
GW-D5 07111/00 0.036 0.110 < . 0.020 < 0.010 3.200 3.320
GW-D7 07111/00 0.104 < 0.100 < 0.020 < 0.010 0.930 1.040
GW-D8 07/11/00 0.042 0.133 < 0.020 < 0.010 5.940 6.083
GW-11 07/11/00 0.026 < 0.100 0.020 < 0.010 0.353 0.463
GW-14 07111/00 0.052 < 0.100 < 0.020 < 0.010 0.474 0.584

Reservoirs
HPR 07/05/00 2.420 2.220 15.800 12.700 0.448 0.756 17.004

Surfacewaters: Carson R
SW-01 07/05/00 0.020 < 0.010 0.185 0.024 < 0.010 0.010 0.205
SW-05 07/05/00 0.021 < 0.010 0.197 < 0.020 < 0.010 0.018 0.225
SW-06 07/05100 0.024 < 0.010 0.254 < 0.020 < 0.010 0.023 0.287
SW-D7 07/05/00 0.286 0.232 1.490 0.683 0.075 0.711 2.276
SW-08 07/05/00 0.036 0.014 0.265 < 0.020 < 0.010 0.104 0.379

Surfacewaters: Indian Cr

SW-D2 07/05/00 0.050 0.010 0.418 < 0.020 < 0.010 < 0.010 0.438
SW-03 07/05/00 0.068 0.030 0.438 < 0.020 < 0.010 0.012 0.460
SW-D4 07/05/00 0.064 0.028 0.344 < 0.020 < 0.010 < 0.010 0.364
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.Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mgIL mglL mgIL mglL mglL mglL mgIL % mg/L MSLorFt

Alpine Monitoring Wells
ACMW-01AW 07118/00 5483.5
ACMW-01BE 07/18/00 5494.2
ACMW-02N 07118/00 5459.6
ACMW-02S 07/18/00 5461.2
ACMW-03 07/18/00 5041.5
ACMW-04W 07/18/00 4906.3
ACMW-06N 07118/00 5215.1
ACMW-06S 07/18/00 5204.0

Groundwaters
GW-03 07111/00
GW-04 07111/00
GW-05 07/11/00
GW-07 07111/00
GW-08 07111/00
GW-11 07111/00
GW-14 07/11/00

Reservoirs
HPR 07/05/00 41 7 0.20 11.3 3.6 41.2 9.0 2.73 62.2 49.5

Surfacewaters: Carson R
SW-01 07/05/00 1 < 0.01 5.5 1.7 2.8 1.1 0.27 21.7
SW-05 07/05/00 0 0.01 5.6 1.9 3.5 1.2 0.32 24.5
SW-Q6 07/05/00 1 < 0.01 5.8 2.0 3.7 1.3 0.34 24.8
SW-07 07/05/00 1 0.07 13.2 4.1 21.2 4.3 1.31 45.5
SW-D8 07/05/00 1 0.02 8.7 2.6 7.9 1.8 0.60 33.2

Surfacewaters: Indian Cr
SW-D2 07/05/00 0.01 14.2 4.0 9.0 1.9 0.55 26.6
SW-D3 07/05/00 0.04 17.1 6.5 15.0 2.0 0.78 31.2
SW-Q4 07/05/00 0.02 11.0 3.8 6.2 1.1 0.41 23.3



Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 07118/00 < 1.1 < 1.1
ACMW-01BE 07/18/00 < 1.1 < 1.1
ACMW-02N 07/18/00 < 1.1 < 1.1
ACMW-C2S 07/18/00 < 1.1 < 1.1
ACMW-03 07/18/00 > 23 > 23
ACMW-04W 07/18/00 3.6 < 1.1
ACMW-06N 07/18/00 1.1 < 1.1
ACMW-06S 07/18/00 < '1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-03 07111/00 < 1.1 < 1.1
GW-04 07111/00 < 1.1 < 1.1
GW-05 07/11/00 < 1.1 < 1.1
GW-07 07111/00 < 1.1 < 1.1
GW-08 07111/00 < 1.1 < 1.1
GW-11 07111100 < 1.1 < 1.1

GW·14 07/11/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Colifonn Col/fonn Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 07/05/00 240 < 2 < 30

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-Q1 07/05/00 90 < 30
SW-05 07/05/00 430 40
SW-Q6 07/05/00 230 40
SW-07 07/05/00 4600 2400
SW-08 07/05/00 430 430

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Collfonn Collfonn Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 07105/00 230 40
SW-03 07/05/00 2400 930
SW-04 07/05/00 90 90
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SW·01 Gllllon Hlv"r. Woodforlla flfl 1.0 01 0.13 01 0.0;;> O.lb 01 00;;> 20 .I 00;;> 20 01

SW·06 Clllllon Rlvllr. SilltllllnD 70 .I a 0.22 0.03 0.25 0.03 2.0 .I 0.02 20 .I

SW-02 Indian Crllek. Upper 100 6.0 0.30 01 0.03 01 B.O 0.25 30 .I

SW·03 Indian Creek, Mid 100 6.0 0.30 0.03 B.O 0.25 30

SW-04 Indian Creek, Lower 100 6.0 0.30 0.03 .I 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 .I 0.03 .I 8.0 0.25 30

The blue-green algae test results for October and November are included in this report.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer
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Site Date 10 Location Temp EC DO Alk TOS SS Turb Cl SOC
C pH umhos mg/L mglL mg/L mglL NTU rngIL rngIL

.,.- ...,.

Alpine Monitoring Wells

ACMW-Q1AW 11/07/00 20001107-09 Main Dam 12.8 6.30 151 46 104 .51 10.7 1-3
ACMW-Q1BE 11/07/00 20001107-10 Secondary Dam 11.8 6.65 94 46 76 4.8 1.1 13
ACMW-Q2N 11/07/00 20001107-11 Access Gate 11.1 6.82 125 58 90 .73 3.1 3.2
ACMW-Q2S 11/07/00 20001107-12 Access Gate 11.3 6.49 100 50 76 .47 1.6 12

• ACMW-Q4W 11/07/00 20001107-13 Gansberg 12.0 6.09 186 51 134 2.5 14.4 8.5
ACMW-06N 11/07/00 20001107-14 Celio 11.2 6.58 690"~, 256 432 4.7 57.1 12.7
ACMW-06S 11107/00 20001107-15 Celio 10.5 6.67 \. 784 282 483 .49 .72.5 33.3

\.- _. .. ,

Groundwaters

GW-Q3 11/03/00 20001103-14 Smith/Springmeyer 13.0 7.27 304 129 227 .4 1.5 27.4
GW-Q4 11/03/00 20001103-15 Celio 13.9 7.49 259 117 200 .54 3.4 11.8
GW-Q5 11/03/00 20001103-16 Neddenriep 11.2 6.88 256 62 170 .1 12.5 14.3
GW-Q7 11/03100 20001103-17 Gansberg 8.8 6.88 • 123 53 97 .09 2.0 2.5
GW-Q8 11103/00 20001103-18 Arant 12.2 6.94 229 51 147 .2 22.4 9.1
GW-11 11/03100 20001103-19 Diamond Val. School 12.7 7.07 147 75 111 .38 0.7 08
GW-14 11/03/00 20001103-20 Sierrra Pines 10.0 6.89 118 52 95 .1 1.5 1.8

Reservoirs

HPR 11/14/00 20001114-Q9 Harvey Place Reservoir 6.2 7.92 497 7.49 107 238 12.80 4 60.5 21.0

• Surfacewaters: Carson R
SW-Ql 11/01/00 20001101-06 Carson R Woodfords 1.6 7.58 74 34 55 0.50 .3 1.1 22
SW-Q5 11/01/00 20001101-10 Carson R Paynesville 4.1 7.27 93 8.20 44 77 0.44 .33 1.5 2.9
SW-06 11101/00 20001101-11 Carson R Stateline 4.4 7.09 101 11.20 44 87 0.42 .49 2.5 34
SW-Q8 11101/00 20001101-12 Irrigation Ditch 7.1 7.10 132 8.00 54 109 75.30 8.5 29 7.0
SW-09 11101/00 20001101-13 Carson R Dressler Ln 5.6 6.84 136 7.90 53 105 1.08 .68 5.5 6.1

Surfacewaters: Indian Cr

SW-Q2 11/01/00 20001101-07 Indian Cr Upper 6.0 6.90 109 7.90 56 91 0.44 1 2.3 < 0.5
SW-Q3 11/01/00 20001101-08 Indian Cr Mid 2.4 7.01 78 36 63 1.92 1.4 1.5 2.7
SW-04 11/01/00 20001101-09 Indian Cr Lower 3.2 7.13 90 9.20 42 76 5.24 1.7 2.1 26
SW-10 11/01/00 20001101-14 Indian Cr at Bruns 3.5 7.24 95 8.60 43 85 1800 4.5 1.9 2.7
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Site Date Tota/P P04-P TKN NH3-N . N02-N N03·N .. Total N MBAS
mg/L mg/L mg/L mg/L mg/L mglL mgIL mgll.

Alpine Monitoring Wells

ACMoN-Q1AW 11107/00 0.118 0.390 < 0.020 < 0.010 2.960 3.360
ACMoN-Q1BE 11/07/00 0.112 < 0.100 0.031 < 0.010 ----0.-17-,-... ··6~8i·

ACMoN-Q2N 11/07/00 0.012 0.230 0.032 < 0.010 0.081 0.321
ACMoN-Q2S 11107/00 0.012 0.185 0.059 < 0.010 < 0.010 0.205

• ACMoN-04W 11107/00 0.018 0.169 0.023 < 0.010 2.500 ~9 ..
ACMoN-Q6N 11/07/00 0.249 0.280 0.055 < 0.010 < ----0.-610·_· 0.300
ACMoN-Q6S 11/07/00 0.062 0.157 0.039 < 0.010 0.017 0.184

Groundwaters

GW-Q3 11/03/00 0.042 0.107 0.031 < 0.010 0.764 0.881
GW-04 11103/00 0.056 < 0.100 < 0.020 < 0.010 0.860 0.970
GW-Q5 11103100 0.038 < 0.100 < 0.020 < 0.010 3.380 3.490
GW-Q7 11/03100 0.088 < 0.100 < 0.020 <. 0.010 1.290 1.400
GW-Q8 11/03/00 0.040 < 0.100 < 0.020 < 0.010 ..4...1..BO..... 4.290
GW-l1 11103100 0.042 < 0.100 < 0.020 < 0.010 0.435 1f.545
GW-14 11/03100 0.056 < 0.100 < 0.020 < 0.010 0.482 0.592

Reservoirs

HPR 11/14100 2.170 2.010 20.400 17.00d 0:251 0.895 21.546

• Surfacewaters: Carson R

SW-Ol 11/01:00 0012 < 0.010 0.210 0.024 < 0.010 < 0.010 0.230
SW·05 11/01iC\l 0.017 < 0.010 0.110 0.024 < 0.010 < 0.010 0.130
SW.Q6 11/01iO() 0014 < 0.010 0.148 0.023 < 0.010 0.016 0.174
SW-Q8 11/01100 0174 0.022 0.743 0.028 < 0.010 0.381 1.134
SW-Q9 11101/00 0022 < 0.010 0.389 < 0.020 < 0.010 0.013 0.412

Surfacewaters: Indian Cr
SW-02 11101/00 0400 < 0.010 0.357 0.023 < 0.010 < 0.010 0.377
SW-03 11101/00 0.026 < 0.010 0.230 0.021 < 0.010 < 0.010 0.250
SW-04 11/01/00 0042 0.010 0.188 < 0.020 < 0.010 < 0.010 0.208
SW-l0 11/01/00 0.094 < 0.010 0.352 < 0.020 < 0.010 < 0.010 0.372



Page 3 ALPINE COUNTY MONITORING ".~

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness ~L....e

mglL mg/L mg/L mg/L mg/L mgfL mgfL mglL "10 mgIL MSL orA

Alpine Monitoring Wells
ACM'N-fJ1AW 11107/00 < 5 57.5 So4&
ACM'N-fJ1BE 11107/00 < 5 38.4 5-&9C
ACM'N-fJ2N 11107/00 < 5 45 5-&5e
ACM'N-fJ2S 11107/00 < 5 39.4 5-&5;;

• ACM'N.f)4W 11107100 < 5 46 ~.;v~

ACM'N-OON 11107100 < 5 248 52'!:
ACM'N-OOS 11107/00 < 5 338 52i"~

Groundwaters
GW-fJ3 11103100 < 5 81
GW-04 11103100 < 5 98.3
GW-QS 11103100 < 5 82-2
GW-Q7 11103100 < 5 47
GW-OS 11103100 < 5 48.4
GW-11 11103100 < 5 56.9
GW-14 11103100 < 5 42

Reservoirs
HPR 11/14100 31 6 0.21 31.4 3.6 44.8 8.9 2.02 48.3 ~7 0

eSurfacewaters: Carson R
0.01 7.0 2.0 4.1 1.5 0.36 24.8SW-01 11/01100 < 5 2 <

SW-OS 11/01/00 < 5 1 < 0.01 8.2 2.4 5.5 1.8 0.43 26.8
SW-Q6 11101100 < 5 1 0.01 8.8 2.7 5.8 2.0 0.44 26.3
SW-OS 11101100 28 2 0.01 11.2 3.2 10.3 2.6 0.70 33.5
SW-Q9 11/01/00 < 5 2 0.02 10.8 3.5 8.9 ·2.3 0.60 30.4

Surfacewaters: Indian Cr
SW-02 11/01100 7 2 0.02 10.0 2.8 9.3 2.0 0.67 34.3
SW-03 11/01/00 < 5 2 0.02 7.2 2.1 4.6 1.5 0.39 25.9
SW-04 11/01100 < 5 2 0.01 8.2 2.6 5.4 1.8 0.42 260
SW-10 11/01/00 < 5 2 0.02 8.4 2.8 5.6 1.9 0.43 25.9
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Alpine Monitoring Wells

.1'28100

Total Focill Focal
Site Dato Coliform Colltorm 8IrCl'llocoC(;f

MPN/100mL MPNI100mL MPN/l00mLl
_.______,_~_____•__-.,.L__~~"""""""".,...............",~,.....". ;,1-~.""""~""""_"",,,_,,,,___,_,,,,,,,,,,,,~>.>."W,,,,,,,,...,~..,,,,.;",,,,,,~,,,-,

ACMW·01AW 11107/00 11 ,,
ACMW·01BE 11/07/00 .: 11

"ACMW·02N 11107/00 , 1
"ACMW·02S 11107/00 11 11

ACMW-04W 11/07/00 HI
"ACMW·06N 11/07/00 . 11 1.1

ACMW·06S 11/07/00 11 1.1

Groundwaters
TotJIl Focill Feca'

Site Date Coliform Coliform Streptococci
MPN/100mL MPNI100mL MPNI100mLL

GW-03 11/03/00 < 1.1 < 1.1
GW-04 11/03/00 < 1.1 < 1 1
GW-05 11/03/00 < 1.1 < 1.1
GW-07 11/03/00 < 1.1 < 1.1
GW-08 11/03/00 < 1.1 < 1.1
GW-11 11/03/00 < 1.1 < 1.1
GW-14 11103/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 11114/00 110 2 17

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 11/01/00 < 30 < 30 < 30
SW-05 11/01/00 <:"~ 40 30
SW-06 11/01/00 c:J:SlP 4.0 < 30
SW-08 11/01/00 <.~t1=:> C""'"'2ltm-'" 230
SW-09 11/01/00 < 30 < '-"30 < 30

Surfacewaters: Indian Cr

Site

SW-02 .
SW-03
SW-04
SW·10

Date

11/01/00
11/01/00
11/01/00
11/01/00

Total
Coliform

MPN/100mL

Fecal
Coliform

MPN/100mL

Fecal
Streptococci
MPNI100mLL

40
150
40
40
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BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length cells, •

October, 2000

20oo1oo3-Q7 SW-01 Carson River, Woodfords 10/03/00 0 0 0 0 0 0 0

20oo1oo3-Q8 SW-02 Indian Creek, Upper 10/03/00 0 0 0 0 0 0 0

20oo1oo3-Q9 SW-03 Indian Creek, Mid 10/03/00 0 0 0 0 0 0 0

.20001003-10 SW-04 Indian Creek, Lower 10/03/00 0 0 0 0 0 0 0

20001003-11 SW-05 Carson River, Paynesville 10/03/00 0 0 0 0 0 0 0

20001003-12 SW-06 Carson River, Stateline 10/03/00 0 0 0 0 0 0 0

20001003-13 SW-08 Irrigation Ditch 10/03/00 0 0 0 0 0 0 0

20001003-14 HPR Harvey Place Reservoir 10/03/00 0 0 0 0 0 0 0

20001005-10 ICR-1 Top Indian Creek Reservoir 10/05/00 70 14,100 598 27,300 0 0 0

20001005-11 ICR-1 Mid Indian Creek Reservoir 10/05/00 70 26,400 387 24,600 0 0 0

20001005-12 ICR·1 Bol Indian Creek Reservoir 10/05/00 35 24,600 176 8,450 0 0 0

•
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BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells, #

November, 2000

20001101-06 SW-{)1 Carson River, Woodfords 11/01/00 0 0 0 0 0 0 0

2oo01101-{)7 SW-{)2 Indian Creek, Upper 11/01/00 0 0 0 0 0 0 0

2oo01101-{)8 SW-{)3 Indian Creek, Mid 11/01/00 0 0 0 ·0 0 0 0

2ooo1101-Q9 SW-04 Indian Creek, Lower 11/01/00 0 0 0 0 0 0 0

.20001101-10 SW-{)S Carson River, Paynesville 11/01/00 0 0 0 0 0 0 0

20001101-11 SW-06 Carson River, Stateline 11/01/00 0 0 0 0 0 0 0

20001101-12 SW-{)8 Irrigation Ditch 11/01/00 0 0 0 0 0 0 0

20001101-13 SW-{)9 Carson River, Dresselr La 11/01/00 0 0 0 0 0 0 0

20001101-14 SW·10 Indian Creek, Bruce Brun' 11/01/00 0 0 0 0 0 0 0

2ooo111~ ICR-1 Top Indian Creek Reservoir 11114/00 0 0 0 0 0 0 0

20001114-07 ICR-1 Mid Indian Creek Reservoir 11/14/00 0 0 0 0 0 0 0

20001114-08 ICR-1 Bot Indian Creek Reservoir 11/14/00 0 0 0 0 0 0 0

2ooo1114-{)9 HPR Harvey Place Reservoir 11114/00 0 0 0 0 0 0 0

'.
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Site Location :5 E .Ii >C :5 :5 all E all .Ii all :5::J ::J -' w ::J -'

,
SW-01 Carson River, Woodfords 55 1.0 ./ 0.13 ./ 0.02 0.15 0.02 2.0 ./ 0.02 20 ./

SW-06 Carson River, Stateline 70 2.5 0.22 0.03 ./ 0.25 ./ 0.03 2.0 ./ 0.02 20 ./

SW-D2 Indian Creek, Upper 100 6.0 0.30 0.03 8.0 0.25 30 ./

SW-03 Indian Creek, Mid 100 6.0 0.30 0.03 ./ 8.0 0.25 30

SW-04 Indian Creek, Lower 100 6.0 0.30 0.03 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 8.0 0.25 30

The March soils tests are not yet completed. They will be sent to you as soon as they are
available.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer



•
SAMPLE LOCATIONS

TAHOE BASIN MONITORING WELLS

8ite
ERB
CONTROL
MW02-25, -50
MW03-25, -50
MW04-25, -50
MW07-25, -50
MW08-25, -50
MW11
MW12
MW13

Location
Emergency Retention Basin
North of Post Office
Emergency Retention Basin, 8 side
Emergency Retention Basin, 8 side
Emergency Retention Basin, W side
Emergency Retention Basin, N side
Pond #1, 8W corner
8.E. corner of wastewater treatment plant grounds
South of Emergency Pump Building, for buried sludge
Pond 2, along Heavenly Valley Creek, for buried sludge

HEAVENLY VALLEY CREEK

HVC-1
HVC-2
HVC-3
HVC-4
HVC-5

. At Pioneer Trail
250 ft upstream of Pond #2
25 ft downstream of Johnson Blvd.
Effluent of drain pipe from Lower Shop area
Effluent of drainage pipe along Johnson Blvd. 10 feet
upstream of Johnson Blvd.

ALPINE COUNTY MONITORING WELLS

Site
ACMW-01AW
ACMW-01BE
ACMW-02. N&S
ACMW-03
ACMW-04W
ACMW-05
ACMW-06, N&S

ALPINE SOILS

Site
S2
S3
84
S5
S6
S7
S8

Location
Below main dam at Harvey Place Reservoir
Below auxiliary dam at Harvey Place Reservoir
On dam access road at Diamond Valley Road
Bruns ranch, east side of Highway 88
Gansberg ranch, west side of Highway 88
Dressler ranch
Celio ranch, on Diamond Valley Road

Ranch
Celio
Hall
Gansberg
Gansberg
Neddenriep
Bruns
Dressler



•
ALPINE GROUNDWATERS •

Site
GW-01
GW-03
GW-04
GW-05
GW-07
GW-08
GW-11
GW-14

Homeowner
Sagues
Smith/Springmeyer
Celio
Neddenriep
Gansberg, Jr.
Arant
Diamond Valley School
Sierra Pines Store

ALPINE SURFACEWATERS

File:

Site
SW-01
SW-02
SW-03
SW-04
SW-05
SW-06
SW-07
SW-08
SW-09
SW-10

llAHONTANlSITE

Location
Carson River, Woodfords
Indian Creek, @ HWY 89
Indian Creek, @ upper bridge
Indian Creek, @ lower bridge
Carson River, Paynesville
Carson River, Stateline
Fredericksberg Ditch, Stateline
Irrigation Ditch along Carson River Road
Carson River, Dressler Lane
Indian Creek, @ Smith-Springmeyer Ranch

05110100



~. TAHOE BASIN MONITORING 05/04101

Depth Temp EC CI COD TKN N03·N
Site Date 10 Location msl C pH umho mg/L mgfL mgIL mgfL Comment

Buried Sludge Monitoring
wn, 04124101 20010424-31 Sludge Pond 6265.3 9.1 7.07 79 0.9 < 5.0 0.054

""""'2 04124101 20010424-32 Sludge Pond 6263.5 9.5 6.97 117 1.9 < 5.0 0.391
"...·n3 04.124101 20010424-33 Sludge Pond 6257.5 5.3 6.82 703 3.5 18.1 6.460

ERB Monitoring

CONTROl 04124101 20010424-24 At Post Office 6281.1 10.0 6.78 168 7.6 < 5.0 2.370
MW01.5 04124101 20010424-25 SW comer of ERB 6268.5 9.3 6.80 157 2.6 < 5.0 0.514
MWf)2-SO 04124101 20010424-26 Black Bart side of ERB 6268.3 11.6 6.53 389 35.9 < 5.0 8.500
MWJ3-SO 04124101 20010424-27 Black Bart side of ERB 6268.3 10.8 6.44 338 29.4 < 5.0 4.680
MW04-SO 04124101 20010424-28 Hank Monk side of ERB 6268.2 8.8 6.65 77 5.3 < 5.0 0.054 •MIN07-SO 04124101 20010424·29 North side of ERB 6278.3 7.8 6.39 250 24.5 < 5.0 0.589

Heavenly Valley Creek
HVC-1 04/10101 20010410-27 Downstream of Pioneer 1.7 6.91 60 1.3 6.4 0.137 0.131
HVC-2 04/10101 20010410-28 250' upstream of Pond #2 3.3 6.36 56 2.3 9.7 0.211 0.012
HVC-3 04110/01 20010410-29 25' downstream of Johnson Blvd 1.0 6.20 90 3.3 9.0 0.549 < 0.010
HVC4 04110/01 20010410-30 Effluent of drain from Lower Shop a 5.6 6.31 115 1.3 24.6 0.588 0.107
HVC-5 04/10101 0010410·HVC5 Effluent of drainage pipe along John Dry

Treatment Plant Monitoring

MWlJ8-25 04124101 20010424-30 SW side of Pond #1 6248.1 8.7 6.30 1001 45.4 77.8 < 0.010

•
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Site Date TotalP P04-P TKN NH3-N N02·N N03-N Total N MBAS
mg/L mg/L mglL mglL mglL mg/L mglL mglL

Alpine Monitoring Wells

ACWUJ1AW 0411712001 < 0.020 0.023 0.043
ACMW-<l1BE 0411712001 < 0.010 0.038 0.048
ACMW-<l2N 04I17!2001 < 0.010 0.071 0.081
ACMW-<l2S 0411712001 < 0.010 < 0.010 0.020
ACMW-<l4W 0411712001 < 0.020 2.070 2.090
ACMW-<l6N 0411712001 < 0.010 < 0.010 0.020
ACWJ-<l6S 0411712001 0.014 0.081 0.095

Groulldwaters

GW-<l3 0411012001 < 0.010 0.748 0.758 •GW-<l4 0411012001 < 0.010 0.859 0.869
GW-<l5 0411012001 < 0.030 3.640 3.670
GW-<l7 0411012001 < 0.010 1.360 1.370
GW-OS 0411012001 < 0.030 4.480 4.510
GW-11 0411012001 < 0.010 0.436 0.446
GW-14 0411012001 < 0.010 0.485 0.495

Reservoirs

HPR 0410312001 2.330 2.290 20.200 19.000 0.087 0.521 20.808

Surfacewaters: Carson R

SW-<l1 0410312001 0.022 < 0.010 0.231 0.028 < 0.010 0.016 0.257
SW-<l5 0410312001 0.026 < 0.010 0.216 0.025 < 0.010 0.020 0246
SW-06 0410312001 0.018 < 0.010 0.173 0.033 < 0.010 0.038 0221
SW-<l8 0410312001 0.020 < 0.010 0.157 0.022 < 0.010 0.084 0.251

Surfacewaters: Indian Cr •SW-<l2 04/0312001 0.010 0.025 0.159 0.029 < 0.010 < 0.010 0.179
SW-<l3 04/0312001 0.072 < 0.010 < 0.100 0.030 < 0.010 0.042 0.152
SW-<l4 04/0312001 0.032 < 0.010 < 0.100 0.021 < 0.010 0.014 0.124
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• 05103/01

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100ml MPN/100ml MPN/100mll

ACMW-01AW 04117/2001 < 1.1 < 1.1
ACMW-01 BE 0411712001 < 1.1 < 1.1
ACMW-02N 04/17/2001 < 1.1 < 1.1
ACMW-02S 04/17/2001 < 1.1 < 1.1
ACMW-04W 04/17/2001 < 1.1 < 1.1
ACMW-06N 04/1712001 < 1.1 < 1.1
ACMW-06S 04/17/2001 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100ml MPN/100mlL

GW-03 04/10/2001 < 1.1 < 1.1
GW-04 04/10/2001 < 1.1 < 1.1
GW-05 04/10/2001 < 1.1 < 1.1
GW-07 04110/2001 < 1.1 < 1.1
GW-08 04110/2001 < 1.1 < 1.1
GW-11 04/10/2001 < 1.1 < 1.1
GW-14 04/10/2001 < 1.1 < 1.1

Surfacewaters: Indian Cr

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100ml MPN/100ml MPN/100mLl

SW-02 04/03/2001 15 < 3
SW-03 04/03/2001 43 43
SW-04 04/03/2001 9 9



Page 5 ALPINE COUNTY
05108101

BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

April,2001

20010403-07 SW-01 Carson R Woodfords 04/03/01 0 0 0 0 0 0 0

20010403-06 SW-02 Indian Cr Upper 04/03/01 0 0 0 0 0 0 0

20010403-09 SW-03 Indian Cr Mid 04/03/01 0 0 0 0 0 0 0

20010403-10 SW-Q4 Indian Cr Lower 04/03/01 0 0 0 0 0 0 0

20010403-11 SW-05 Carson R Paynesville 04/03/01 0 0 0 0 0 0 0

20010403-12 SW-06 Carson R Stateline 04/03/01 0 0 0 0 0 0 0

20010403-13 SW-08 Irrigation Ditch 04/03/01 0 0 0 0 0 0 0

20010403-14 HPR Harvey Place Reservoir 04/03/01 0 0 0 0 0 0 0

20010404-16 ICR-1 Indian Creek Reservoir 04/04/01 35 1,470 0 0 0 0 0

20010404-17 ICR-1 Indian Creek Reservoir 04/04/01 141 4,290 0 0 0 0 0

20010404-18 ICR-1 Indian Creek Reservoir 04/04/01 35 38,700 0 0 0 0 0



South Tahoe
Public Utility District

----------_.-
~~~-------=~--:---;:--~~-------_...__....

1275 Meadow Crest Drive. South Lake Tahoe • CA 96150
Phone 530 544-6474. Fax 530 541-0614

June 13, 2001

Harold Singer
California Regional Water Quality

Control Board - Lahontan Region
2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150

I

.1

Subject: Monitoring Report - May 2001

Dear Mr. Singer,

Enclosed is the South Tahoe Public Utility District's self-monitoring report for May, 2001.
The District is reporting as required by the Wastewater Reclamation Permit (Board Order _
6-95-65, WOlD No. 6A095900700).

Wastewater Reclamation Permit (Board Order 6-95-65).

The effluent met all the requirements set forth in the Board Order for the month of May.

Emergency Retention Basin (ERB)

During the month of May, no wastewater was pumped to the ERB.There was no
wastewater remaining in the ERB on May 31,2001.

Export Pipeline

The District's Final effluent export pipeline route was visually inspected on June 4, 2001
from the treatment plant to station 564+06. No damage to the pipe was found.

Wastewater Reclamation Permit Compliance

The District is monitoring under the revisions approved by the Regional Board (letter dated
November 30, 1998). The revisions provide for: discontinued surfacewater monitoring,
except SW-01, SW-02 and SW-05, during the months of December, January and
February. The West Fork, Carson River Water Quality Objectives and East Fork, Carson
River limitations were exceeded as follows (a ,/ indicates objective exceeded):
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• •

lOS <:1 lKN NO,·N 'Totlll N 10tlll P so. /lolon
Ellch Nn

%

SUe Location 5 I 5 1 ! 1 c 1 ~ 1 ~ I t I s I 5 I"I -' _I -j

SW·Ol COlson RlvI" Woodlords M 1.0 0.13 .I 0.02 0.1~ .I 002 .I 2.0 0.02 20 .I

SW·Of) CArllon RlvlH. 510lellne 70 2.5 0.22 .I 0.03 0.25 .I 0.03 .I 2.0 0.02 20 .I

SW-02 IMlan Cleek. Upper 100 6.0 0.30 0.03 6.0 0.25 30

SW-03 Indian Creek, Mid 100 .I 6.0 0.30 .I 0.03 ,f B.O 0.25 30

SW-04 IMlan Creek, Lower 100 6.0 0.30 ,f 0.03 ,f B.O 0.25 30

SW-1O IMian Creek, Stateline 100 6.0 0.30 ,f 0.03 ,f B.O 0.25 30

I have also included the soils results for December 2000 and March 2001.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer



Page 1 TAHOE BASIN MONITORING

Depth Temp EC CI COD TKN N03-H
Site Date 10 Location msl C pH umho mg/L mg/L mgIL mgIL. Comment

Buried Sludge Monitoring

MW11 05I22J01 20010522-34 Sludge Pond 6265.0 9.2 6.62 83 1.0 < 5.0 0.061

MW12 05122/01 20010522-35 Sludge Pond 6263.8 9.8 6.55 113 1.9 < 5.0 0.386

MW13 05122101 20010522-36 Sludge Pond 6257.0 8.7 6.60 720 5.7 20.7 4.820

• ERB Monitoring

CONTRO O5I22JOl 20010522-29 At Post Office 6281.0 11.0 6.64 167 7.8 < 5.0 2.470

MW03-SO O5I22JOl 20010522-30 Black Bart side of ERB 6268.1 12.0 6.44 340 31.9 < 5.0 6.340

MW04-SO 05I22J01 20010522-31 Hank Monk side of ERB 6268.0 9.8 7.01 75 5.9 < 5.0 0.108

lIMJ7-SO 05122101 20010522-32 North side of ERB 6278.1 9.0 6.51 254 24.2 < 5.0 0.617 '

Heavenly Valley Creek

H'w'C-1 050t)M)1 20010508-24 Downstream of Pioneer 10.4 7.14 37 1.4 6.1 0.118 0.016
HVC-2 ()5,{)&()1 20010508-25 250' upstream of Pond #2 14.2 6.98 36 1.5 5.4 0.136 < 0.010
H'w'C-J 050<)M)1 20010508-26 25' downstream of Johnson Blvd 13.5 7.12 37 1.4 < 5.0 0.118 0.011

HW'C-C Q5.0M)1 2OO10508-HVC4 Effluent of drain from Lower Shop a TridOe

H'w'C-S 0500130()1 2OO10508-HVC5 Effluent of drainage pipe along Johl Dry

TI'Ntment P&ant Monitoring

W~25 ti>~Ot 20010522-33 SW side of Pond #1 6247.1 10.0 6.40 1012 45.7 77.2 0.032

•
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Site Date 10 Location Temp EC DO Alk TDS 55 Turb CI 504
C pH umhos mglL mg/L mg/L mg/L NTU mgIL. mgIL.

Alpine Monitoring Wells

ACMW-Q1AW 0511512001 20010515-06 Main Dam 8.2 6.48 67 29 71 21.6 2.1 22

ACMW-D1BE 0511512001 20010515-07 Secondary Dam 6.0 6.52 70 29 57 5.09 1.8 1.3

ACMW-Q2N 0511512001 20010515-08 Access Gale 12.6 6.51 121 58 76 1.32 2.3 2.4

ACMW-Q2S 0511512001 20010515-09 Access Gale 10.7 6.52 96 41 64 1.5 2.0 1.5

ACMW-Q3 0511512001 20010515-10 HWY88 9.9 6.19 295 21 188 1.4 49.0 12.1• ACMW-Q4W 0511512001 20010515-11 Gansberg 11.4 6.08 185 50 123 .36 15.0 7.6

ACMW-Q6N 0511512001 20010515-12 Celio 10.9 6.80 717 263 435 16.1 61.5 22.1

ACMW-Q6S 0511512001 20010515-13 Celio 123.0 7.16 7 229 399 .51 70.1 27.5

Groundwaters

GW-Q3 0510812001 20010508-15 SmilhlSpringmeyer 16.8 7.36 302 133 226 .2 1.6 25.4

GW-Q4 0510812001 20010508-16 Celio 15.2 7.30 257 120 202 1.31 3.5 11.3

GW-05 0510812001 20010508-17 Neddenriep 13.0 6.50 252 64 171 .12 23.2 135

GW-Q7 0510812001 20010508-18 Gansberg 12.2 6.54 120 55 99 .1 1.9 2.5

GW-Q8 0510812001 20010508-19 Arant. 12.5 6.74 251 49 166 5.98 27.9 9.6

GW-11 0510812001 20010508-20 Diamond Val. School 15.9 7.30 147 78 119 .06 0.8 0.8

GW-14 0510812001 20010508-21 Sierrra Pines 13.5 6.70 110 54 96 .17 1.3 1.7

Reservoirs

• hPR 0510912001 20010509-13 Harvey Place Reservoir 18.5 8.62 474 13.68 114 231 20.00 6.86 60.2 19.5

Surfacewaters: Carson R

SW-Q1 0511)112001 20010501-06 Carson R Woodfords 4.6 6.97 41 10.50 19 41 23.70 7.88 0.7 1.2

SW-D5 0~1J2001 20010501-10 Carson R Paynesville 7.5 7.10 45 10.90 20 39 19.90 8.48 0.7 1.3

SW-Q6 0~1J2001 20010501-11 Carson R Stateline 10.9 6.92 51 10.30 22 39 17.80 8.12 0.9 1.4

SW-D8 0510112001 20010501-12 Irrigation Ditch 18.5 6.85 118 7.95 52 87 6.78 4.25 1.2 3.2

SW-09 0510112001 20010501-13 Carson R Dressler Ln 12.1 6.94 58 10.70 24 51 13.80 8.34 1.4 2.1

Surfacewaters: Indian Cr

SW-Q2 0510112001 20010501-07 Indian Cr Upper 10.4 6.93 107 9.20 55 84 0.32 1.28 1.1 < 0.5
SW-Q3 0510112001 20010501-08 Indian Cr Mid 14.7 6.59 196 8.20 92 130 1.38 4.78 3.1 2.3
SW-Q4 0510112001 20010501-09 Indian Cr Lower 12.5 6.68 106 8.25 50 91 19.60 7.4 1.8 1.9
SW-10 0510112001 20010501-14 Indian Cr at Bruns 13.2 7.07 116 9.50 55 98 9.36 6.58 1.8 1.9
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Site Date TotalP P04-P TKN NH3-N N020N N03-N Total N
mglL mglL mg/L mg/L mg/L mg/L mg/L

Alpine Monitoring Wells

ACMW-01AV 05/1512001 0.061 0.145 < 0.020 0.063 0.228
ACMW-01BE 05/1512001 0.024 0.107 < 0.010 0.103 0.220
ACMW-02N 05/1512001 0.016 < 0.100 < 0.010 0.035 0.145
ACMW-02S 05/1512001 0.013 < 0.100 < 0.010 0.094 0.204
ACMW-03 0511512001 0.069 0.207 < 0.010 7.190 7.407

• ACMW-04W 0511512001 0.019 0.155 < 0.020 2.480 2.655
ACMW-06N 05/1512001 0.318 0.371 < 0.020 < 0.020 0.411
ACMW-06S 05/1512001 0.042 0.238 < 0.020 0.042 0.300

Groundwaters

GW-03 05/0812001 0.034 <. 0.100 < 0.010 0.741 0.851
GW-04 05/0812001 0.052 < 0.100 < 0.010 0.810 0.920
GW-OS 05/0812001 0.028 < 0.100 < 0.030 3.310 3.440 .
GW-07 05/0812001 0.097 < 0.100 < 0.010 1.200 1.310
GW-OS 05/0812001 0.103 < 0.100 < 0.030 5.420 5.550
GW-l1 05/0812001 0.044 < 0.100 < 0.010 0.458 0.568
GW-14 05/0812001 0.051 0.146 < 0.010 0.467 0.623

Reservoirs

HPR 05/09/2001 2.390 2.150 22.700 19.000 0.112 0.468 23.280

• Surfacewaters: Carson R

SW-ol 05/0112001 0.053 < 0.010 0.423 < 0.010 0.018 0.451
SW-05 0510112001 0.052 < 0.010 0.310 < 0.010 0.015 0.335
SW-06 0510112001 0.051 < 0.010 0.233 < 0.010 0.012 0.255
SW-08 0510112001 0.038 0.028 0.315 < 0.010 0.015 0.340
SW-09 0510112001 0.052 < 0.010 0.544 < 0.010 0.014 0.568

Surfacewaters: Indian Cr

. SW-02 05/0112001 0.016 0.049 0.284 < 0.010 < 0.010 0.304
SW-03 05/0112001 0.091 < 0.010 0.280 < 0.010 0.029 0.319
SW-04 0510112001 0.140 0.060 . 0.766 < 0.010 < 0.010 0.786
SW-l0 0510112001 0.130 0.047 0.744 < 0.010 < 0.010 0.764
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Alpine Monitoring WoU.
Total Focal Facal

Site Oatil Coliform Coliform Streptococci
MPNI100mL MPNI100mL MPN/100mLL

ACMW-01AV 0~11!\12001 1.1 1.1
ACMW-018E 05/1512001 '" 1.1 '" 1.1
ACMW-02N 0!\/1512001 < 1.1 < 1.1
ACMW-02S 0!\/1 !\1200 1 < 1.1 < 1.1
ACMW-OJ 0!\/1512001 '" 1.1 < 1.1
ACMW·04W 05/1512001 '" 1.1 < 1.1
ACMW·06N 0!\/1512001 ... 1.1 < 1.1
ACMW·06S 05/1512001 ... 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform StreptococcI
MPN/100mL MPN/100mL MPN/100mLL

GW-03 0510812001 < 1.1 < 1.1
GW-04 0510812001 < 1.1 < 1.1
GW-05 05/08/2001 < 1.1 < 1.1
GW-07 05/0812001 2.2 < 1.1
GW-08 05/08/2001 < 1.1 < 1.1
GW-11 05/08/2001 < 1.1 < 1.1

GW-14 05/0812001 < 1.1 < 1.1

Reservoirs

Site

HPR

Date

0510912001

Total
Coliform

MPN/100mL

1600

Fecal
Coliform

MPN/100mL

50

Fecal
Streptococci
MPN/100mLL

500

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100ml MPN/100mL MPN/100mLl

SW-01 05101/2001 23 '" 3 '" 30
SW-05 05/01/2001 43 43 40
SW-06 05/01/2001 230 23 230
SW·08 05/01/2001 2400 240 930

SW-09 05/01/2001 230 93 40

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPNI100mL MPNI100mLL

SW-02 05/01/2001 43 9 90
SW-03 05/01/2001 150 43 150
SW-04 05/01/2001 43 15 430
SW-10 05/01/2001 4600 460 430



Page 1 INDIAN CREEK RESERVOIR PROFILING

Total P Total P Total Unioniz80

Depth Temp EC DO Unfilter 0.45 urn P04-P TKN NH3-N NH3-N N02-N ~;H. Tota: N
Date rime ft C pH urnhas rngIL mglL rnglL mgIL mglL mglL rnglL mgIt. mg.1... IT¢.

Site: ICR-1

05109I2001 10:38 0.5 16.0 7.54 108.0 7.53 0.022 0.016 0.553 0.044 < 0.010 < 0.010 < 0.010 0.573

05109I2OO1 11:00 18.0 12.2 7.65 107.0 5.42 0.035 0.015 0.613 < 0.020 < 0.010 < 0.010 < 0.010 0633

05109I2OO1 10:50 33.0 10.0 7.18 112.0 0.60 0.051 < 0.010 0.979 0.116 < 0.010 < 0.010 < 0010 0999

•

•



INDIAN CREEK RESERVOIR PROFILING

Chlom- Alka-
Depth phytl a CI IDS SS Turb Unity COD BOD Boron S04 Fe Mn ca Mg Na K

Date ft mg/m3 mglL mglL mglL NTU mgll mglL mglL mglL mglL ugIL ugIL mg.\. ~ ~ mg.\.

Site: ICR-1

~1 0.5 2.8 1.37 70 1.20 1.85 50.3 25.9 0.94 0.025 4.31 201 < 20

~1 18.0 5.1 1.37 80 4.44 4.48 50.2 24.6 1.38 0.030 4.32 323 < 20

05000l2OO1 33.0 5.0 1.39 73 5.26 5.95 52.3 26.0 0.66 0.018 4.47 422 41.1•

•

. '" ,':,'



• •Pege 1 ALPINE COUNTY DITCH MONITORING 05125101

Temp EC SS Turb CI
Date 10 Loc.Uon C pH umhoa mg/L NTU mg/L

Site: 0-3 Stream: Carson R. I Indian Cr.

05/01/01 20010601·16 Orenler @ ICR lnlel 11.3 7.09 46 '3.26 5.77 0.7
05/08/01 20010~08·23 Dreaaler @ ICR Inlel 16.9 7.71 47 2.12 3.22 0.6

Site: SW-02 Stream: Indian Creek

05/01/01 20010501·07 Indian Cr Upper 10.4 6.93 107 0.32 1.28 1.1
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'toUiIP p~.p Tf<N NH3.N N02·N N03·N
Date ID local/on mgll mg/l mgll mgll mgll moll

Site: 0-3 Stream: Carson R. I Indian Cr.

05/01/01 20010501·16 01""1,,, (1l) ICR Inlet 0.022 < 0,010 0.298 < 0.010 < 0.010
05/0B/01 20010508-23 01"""" C11ICR Inlet 0.017 < 0.010 0.321 < 0.010 < 0.010

Site: SW-02 Stream: Indian Creek

05/01/01 20010501-0'/ Indloo CI Upper 0.016 0.049 0.284 < 0.010 < 0.010
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ALPINE COUNTY
BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

May, 2001

20010501~ SW-Q1 Carson R Woodfords 05/01/01 0 0 0 0 0 0 0

20010501-Q7 SW-Q2 Indian Cr Upper 05/01/01 0 0 0 0 0 0 0

20010501-08 SW-Q3 Indian Cr Mid 05/01/01 0 0 0 0 0 0 0

C 10501
-09

SW-Q4 Indian Cr Lower 05/01/01 0 0 0 0 0 0 0

10501-10 SW-Q5 Carson R Paynesville 05/01/01 0 0 0 0 0 0 a
20010501-11 SW-Q6 Carson R Stateline 05/01/01 0 0 0 0 0 0 a
20010501·12 SW-OS Irrigation Ditch 05/01/01 0 0 a 0 0 0 0

20010501-13 SW-09 Carson R Dressler Ln 05/01/01 0 0 a 0 0 0 0

20010501-14 SW-l0 Indian Cr at Bruns 05/01/01 0 0 0 0 0 0 0

•



.PINE COUNTY SOILS • 06113101

Type
EC TKN N03-N Total P ExchP

SIte Date Locallon pH ",,",,0 '!tSal rngIKg • mglKg mglL

S28 12101/00 Cello KT 8.19 2.40 55.6 1,760 0.8 850 3.7
538 12/01/00 Hall 5MB 5.97 0.33 34.0 1,070 2.3 1,080 16.9
S48 12/01/00 Gan.berg 01 6.64 2.27 40.7 1,690. 1.0 590 24.2
S5a 12/01/00 Gan.berg HRB 5.98 0.27 31.5 970 4.8 810 7.9
58. 12/01/00 Neddenrlep " OWB 5.31 0.18 37.9 862 10.6 620 31.8
57a 12/01/00 Brun. JaC 6.12 0.11 37.4 1,390 1.5 820 3.6
S8a 12101/00 Oreasler SOD 6.41 0.13 17.4 249 0.8 300 9.4

CI 504 CEC Cu Mo Ca Mg Ha %
Site Date mgIL mg/Kg meq/100g mgIKg mgIKg mg/L mglL mg/L 5AR Ha

S2a 12/01/00 74 35.7 22.0 < 1.0 68.6 61.0 328.0 6.94 8.1
538 12/01/00 4 17.9 29.0 < 1.0 18.1 6.0 31.9 1.66 1.1
548 12/01/00 26 20.4 43.0 < 1.0 85.7 24.8 199.0 4.87 5.5
S5a 12/01/00 2 15.8 33.0 < 1.0 14.9 3.0 28.3 1.75 1.3
S6a 12/01/00 13 17.0 44.0 < 1.0 5.8 1.3 18.8 1.83 1.4
S7a 12101/00 3 16.9 46.0 < 1.0 5.4 1.3 10.5 1.05 < 1.0
S8a 12101/00 5 13.3 19.0 < 1.0 4.5 2.2 13.5 1.30 < 1.0



.-.~PINE COUNTY SOILS

EC TKN N03-N TotalP ExchP
Site Date Location Type pH mmho %Sat mgIKg mgIL mglKg mgIL

S2a 03/09101 Celio KT 8.35 1.66 61.5 1,870 1.1 820 3.9
S3a 03/09/01 Hall 5MB 6.15 0.32 31.6 665 1.9 960 12.6
S4a 03/09/01 Gansberg 01 6.39 0.90 33.7 998 1.7 560 9.5
S5a 03/09/01 Gansberg HRB 5.88 0.42 34.4 967 7.0 900 10.9
S6a 03/09/01 Neddenriep owe 7.01 0.42 40.5 1,300 5.2 880
S7a 03/09/01 Bruns JaC 5.84 0.32 38.7 1,300 3.7 880 8.5
S8a 03/09/01 Dressler SOD 6.44 0.12 16.5 198 1.0 340 7.0

Obfl;:)/Ul

CI S04 CEC Cu Mo Ca Mg Na %
Site Date mgIL mglKg meql100g mglKg mgIKg mglL mgIL mgIL SAR Na

S2a 03/09/01 44 31.0 20.0 2.0 55.4 33.8 242.0 6.32 7.3
S3a 03/09/01 < 1 15.3 28.0 3.0 19.8 6.5 30.4 1.52 < 1.0
S4a 03/09/01 2 17.1 46.0 1.0 52.4 11.3 115.0 3.76 4.0
S5a 03/09101 < 1 14.6 37.0 < 1.0 27.2 5.3 41.1 1.89 1.5
S6a 03/09101 < 1 16.2 45.0 < 1.0 20.2 4.0 62.8 3.34 3.5
S7a 03/09/01 < 1 14.7 51.0 1.0 26.2 5.8 15.3 0.71 < 1.0
S8a 03/09/01 < 1 10.2 25.0 3.0 5.3 1.9 12.3 1.17 < 1.0
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June. By special dispensation, this month, Alpine County groundwaters and Alpine County
monitoring wells were not sampled.The West Fork, Carson River Water Quality Objectives
and East Fork, Carson River limitations were exceeded as follows (a.l indicates objective
exceeded):

TOS CI' TKN N03-N Total N Total P SO. Boron
Exch Na

%
2! 2l 2! ~ ~ 2! 2! 2! Bc c c i c c: c
~ Ql Ql Ql i Ql G>

~

1
't:J

)
't:J 't:J 't:J

G> Ql B
G>

B !:~ fl ...
:~ 2! :§ .to 2! ... ... ! .... ....

Sjte Location III :5 III III .5 III :5 III :5 .5 III .5
...J ...J ...J ...J ...J ...J

SW-01 Carson River, Woodfords 55 1.0 ./ 0.13 ./ 0.02 0.15 ./ 0.02 ./ 2.0 ./ 0.02 20 ./

SW-06 Carson River, Stateline 70 2.5 0.22 ./ 0.03 0.25 ./ 0.03 ./ 2.0 ./ 0.02 ./ 20 ./

SW-02 Indian Creek, Upper 100 6.0 0.30 0.03 8.0 0.25 30

SW-.03 Indian Creek, Mid 100 ./ 6.0 0.30 ./ 0.03 ./ 8.0 0.25 30

SW-04 Indian Creek, lower 100 ./ 6.0 0.30 ./ 0.03 ./ 8.0 0.25 30

SW-10 Indian Creek. Stateline 100 6.0 0.30 0.03 8.0 0.25 30

Blue Green Algae test results will be sent as soon as the tests are completed.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely, 0"

Richard Solbrig,

Assistant Manager/Engineer
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Depth Temp EC CI COD N03-N
Site Date 10 Location msl C pH umhos mg/L mg/L mg/L Comment

Buried Sludge Monitoring

MW11 08/22/00 20000822-13 Sludge Pond 6267.3 8.2 6.23 75 0.8 < 5.0 0.071
MW12 08/22/00 20000822-14 Sludge Pond 6265.5 8.2 5.94 145 1.8 < 5.0 0.162
MW13 08/22/00 20000822-15 Sludge Pond 6256.2 8.2 6.78 772 3.5 15.8 3.050

ERB Monitoring
CONTROL 08/22100 20000822-06 At Post Office 6282.6 9.6 6.53 174 7.4 < 5.0 2.210
MW01.5 08/22100 20000822-07 SW corner of ERB 6268.5 10.0 7.08 170 2.9 < 5.0 0.571
MW02-50 08/22/00 20000822-08 Black Bart side of ERB 6268.2 11.3 6.73 392 37.6 < 5.0 7.610 •MW03-50 08/22/00 20000822-09 Black Bart side of ERB 6268.2 11.4 6.45 374 29.1 < 5.0 4.080
MW04-50 08/22/00 20000822-10 Hank Monk side of ERB 6268.0 8.6 6.48 75 5.3 < 5.0 0.051
MW07-50 08/22/00 20000822-11 North side of ERB 6278.8 8.5 6.38 261 24.3 < 5.0 0.601

Heavenly Valley Creek
?

.;"

HVC-1 08/09/00 20000809-06 Downstream of Pioneer 11.0 7.21 49 1.0 < 5.0 0.023
HVC-2 08/09/00 20000809-07 250' upstream of Pond #2 11.5 6.42 60 1.0 7.0 < 0.010
HVG-3 08/09/00 20000809-08 25' downstream of Johnson Blvd 12.0 7.04 69 1.1 5.6 < 0.010
HVC-4 08/09/00 0000809-HVC4 Effluent of drain from Lower Shop Muddy bottom
HVC-5 08/09/00 0000809-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring
MW08-25 08/22100 20000822-12 SW side of Pond #1 6246.9 11.4 6.41 1002 51.0 82.2 0.016

•



•
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ALPINE COUNTY MONITORING 09/06/00

Site Date TotalP P04-P TKN NH3-N N02-N N03-N Total N MBAS
mglL mg/L mg/L mglL mg/L mg/L mg/L mg/L

Reservoirs
HPR 08/01/00 2.450 2.250 13.400 9.970 0.519 1.300 15.219

Surfacewaters: Carson R

SW-01 08/01/00 0.022 < 0.010 0.232 < 0.020 < 0.010 < 0.010 0.252
SW-05 08/01100 0.030 < 0.010 0.221 < 0.020 < 0.010 < 0.010 0.241
SW-06 08/01/00 0.032 < 0.010 0.288 < 0.020 < 0.010 < 0.010 0.308
SW-07 08/01/00 0.258 0.144 0.947 0.064 0.054 1.030 2.031 •SW-08 08/01100 0.101 0.018 0.603 0.028 < 0.010 0.210 -(>:~23

Surfacewaters: Indian Cr

SW-02 08/01/00 0.026 0.014 0.181 0.024 < 0.010 < 0.010 0.201
SW-03 08/01/00 o.oe8 0.027 0.565 < 0.020 < 0.010 < 0.010 0.585
SW-04 08/01100 0.088 0.030 0.384 < 0.020 < 0.010 < 0.010 0.404

•



•
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•
ALPINE COUNTY •

BACTERIOLOGICAL MONITORING

09/06/00

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPNI100mL MPNI100mL MPNI100mLL

HPR 08/01100 > 1600 4 30

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 08/01/00 < 30 < 30
SW-05 08/01(00 390 230
SW-06 08/01/00 1100.0 430-SW-07 08/01/00 4600 4600
SW-08 08/01(00 4600 4600

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 08/01/00 ..93Q. 90
SW-03 08/01/00 1§Qll. 2400
SW-04 08/01/00 1500 230"-



• 09/11100

ALPINE COUNTY SOILS •
Type

EC TKN N03-N Total P ExchP
Site Date Location pH mmho %Sat mgIKg mg/L mglKg mg/L

S3a 06/09/00 Hall 5MB 6.18 0.48 35.6 988 0.6 1,060 12.2
S5a 06109100 Gansberg HRB 6.16 0.19 31.6 1,130 6.7 830 13.4
S6a 06/09/00 Neddenriep OWB 6.06 0.23 49.4 2,010 2.5 890 57.8
S7a 06/09/00 Bruns JaC 6.03 0.17 41.3 1,860 4.5 870 6.5
S8a 06/09/00 Dressler SOD 6.44 0.10 16.5 263 0.8 330 12.1
S2a 06113100 Celio KT 8.33 2.74 75.7 2,340 0.8 850 4.4
S4a 06/13/00 Gansberg 01 7.25 2.84 40.5 1,790 7.0 580 23.6

CI S04. CEC Cu Mo Ca Mg Na %
Site Date mg/l mg/Kg meq/100g mglKg mglKg mglL mg/l mg/L SAR Na

S3a 06/09/00 11 7.4 26.0 < 1.0 27.3 11.8 38.4 1.55 < 1.0
S5a 06/09/00 2 15.5 33.0 1.0 15.5 2.9 18.6 1.14 < 1.0
S6a 06/09/00 7 19.6 39.0 < 1.0 8.8 2.0 21.8 1.73 1.2
S7a 06/09/00 180 11.9 43.0 < 1.0 11.0 2.4 16.4 1.17 < 1.0
S8a 06/09/00 4 12.5 17.0 < 1.0
S2a 06/13/00 71 16.9 17.0 < 1.0 81.7 49.9 328.0 7.05 8.2
S4a 06/13/00 17 16.3 51.0 < 1.0 133.0 40.8 178.0 3.46 3.6
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ALPINE COUNTY

BLUE GREEN ALGAE

09/06/00

ID#

February. 2000

20000201-14

20000201-15

•

•

Site

SW-01

SW-05

Location

Carson R Woodfords

Carson R Paynesville

Date

02/01/00

02101/00

Colonies
#

o
o

Colony Filaments Filaments Filaments Filament
# Cells # # Cells # Length

o 0 0 0 0

o 0 0 0 0

Single
Cells, #

o
o
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ALPINE COUNTY

BLUE GREEN ALGAE

09/06100

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells, #

March,2000

20000301-14 SW-01 Carson R Woodfords 03/01/00 0 0 0 0 0 0 0

20000301-15 SW-02 Indian Cr Upper 03/01/00 0 0 0 0 0 0 0

20000301-16 SW-03 Indian Cr Mid 03/01/00 0 0 0 0 0 0 0

20000301-17 SW-04 Indian Cr Lower 03/01/00 0 0 0 0 0 0 0

20000301-18 SW-05 Carson R Paynesville 03/01100 0 0 0 0 0 0 0

20000301-19 SW-06 Carson R Stateline 03/01/00 1 0 0 0 0 0 0

.20000301-20 SW-OB Irrigation Ditch 03/01/00 0 0 0 0 0 0 0

•



PalleS ALPINE COUNTY
BLUE GREEN ALGAE

09/06100

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

April, 2000

20000404-07 SW-01 Carson R Woodfords 04/04/00 0 0 0 0 0 0 0

20000404-08 SW-02 Indian Cr Upper 04/04/00 0 0 0 0 0 0 0

20000404-09 SW-03 Indian Cr Mid 04/04/00 0 0 0 0 0 0 0

20000404-10 SW-04 Indian Cr Lower 04104100 0 0 0 0 0 0 0

20000404-11 SW-05 Carson R Paynesville 04/04/00 0 0 0 0 0 0 0

20000404-12 SW-06 Carson R Stateline 04/04/00 0 0 0 0 0 0 0

.20000404-13 SW-07 Fredericksburg Ditch 04/04/00 0 0 0 0 0 0 0

20000404-14 SW-08 Irrigation Ditch 04/04/00 0 0 0 0 0 0 0

•
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ALPINE COUNTY

09/06/00

BLUE GREEN ALGAE

Colonies Colony Filaments .Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

May, 2000

20000509-07 SW-01 Carson R Woodfords 05/09/00 0 0 0 0 0 0 0

20000509-08 SW-02 Indian Cr Upper 05/09/00 0 0 0 0 0 0 0

20000509-09 SW-03 Indian Cr Mid 05/09/00 0 0 0 0 0 0 0

20000509-10 SW-04 Indian Cr Lower 05/09/00 0 0 0 0 0 0 0

20000509-11 SW-05 Carson R Paynesville 05/09/00 0 0 0 0 0 0 0

20000509-12 SW-06 Carson R Stateline 05/09/00 0 0 0 0 0 0 0

.20000509-13 SW-08 Irrigation Ditch 05/09/00 0 0 0 0 0 0 0

20000509-14 SW-09 Carson R Dressler Ln 05/09/00 0 0 0 0 0 0 0

20000509-15 SW-10 Indian Cr at Bruns 05/09/00 0 0 0 0 0 0 0

•
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ALPINE COUNTY

09/06/00

BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

June,2000

20000606-10 SW-01 Carson R Woodfords 06/06/00 0 0 0 0 0 0 0

20000606-11 SW-02 Indian Cr Upper 06/06/00 0 0 0 0 0 0 0

20000606-12 SW-03 Indian Cr Mid 06/06/00 0 0 0 0 0 0 0

20000606-13 SW-04 Indian Cr Lower 06/06/00 0 0 0 0 0 0 0

20000606-14 SW-05 Carson R Paynesville 06/06/00 0 0 0 0 0 0 0

20000606-15 SW-06 Carson R Stateline 06/06/00 0 0 0 0 0 0 0

~0000606-16 SW-08 Irrigation Ditch 06/06/00 0 0 0 0 0 0 0

•
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ALPINE COUNTY

09/06100

BLUE GREEN ALGAE

Colonies. Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells, #

July, 2000

20000705-11 SW-01 Carson R Woodfords 07/05/00 0 0 0 0 0 0 0

20000705-12 SW-02 Indian Cr Upper 07/05/00 0 0 0 0 0 0 0

20000705-13 SW-03 Indian Cr Mid 07/05/00 0 0 0 0 0 0 0

20000705-14 SW-04 Indian Cr Lower 07/05/00 0 0 0 0 0 0 0

20000705-15 SW-05 Carson R Paynesville 07/05/00 0 0 0 0 0 0 0

20000705-16 SW-06 Carson R Stateline 07/05/00 0 0 0 0 0 0 0

~0000705-17 SW-07 Fredericksburg Ditch 07/05/00 0 0 0 0 0 0 0

20000705-18 SW-08 Irrigation Ditch 07/05/00 0 0 0 0 0 0 0

•
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TOS CI- TKN N03-N Total N Total P SO. Boron
Exch Na

%
2l 2l 5 .. 5 .. 2l 5 5g uc c c c c c c c.. .. .. .. .. .. .. .. ..
" " " -g al " " " ".. .. .. .. .. .. ..

~ l'l E
.. :§ 2l ..

~
.., l'l ~ 2l

~
5 :§ 5 :§

..
Site Location

u E .5 u
)( )( )( )( )( .:l .:l )(

::; w ::; W ...J W ::; ...J W ::; W ...J ...J w

SW-01 Carson River, Woodfords 55 1.0 0.13 0.02 0.15 0.02 2.0 0.02 ~ 20

SW-06 Carson River, Stateline 70 ~ 2.5 0.22 0.03 0.25 0.03 2.0 ~ 0.02 20

SW-02 Indian Creek, Upper 100 6.0 0.30 0.03 8.0 0.25 30

SW-03 Indian Creek, Mid 100 ~ 6.0 ~ 0.30 0.03 8.0 0.25 30

SW-04 Indian Creek, lower 100 ~ 6.0 0.30 0.03 ./ 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 ~ 8.0 0.25 30

Blue-green algae test results for September will be sent as soon as the tests are
completed. The blue-green algae results for August are included in this report.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer



Page 1 TAHOE BASIN MONITORING 10/11/00

...,/'
Depth Temp EC CI COD N03-N

Site Date 10 Location msl C pH umhos mg/L mg/L mg/L Comment

Buried Sludge Monitoring
MW11 09/27/00 20000927-19 Sludge Pond 6266.9 9.5 6.82 82 0.8 < 5.0 0.064
MW12 09/27/00 20000927-20 Sludge Pond 6265.0 10.6 i6.29 139 1.8 < 5.0 0.216
MW13 09/27/00 20000927-21 Sludge Pond 6255.8 9.7 6.89 764 4.0 13.4 3.310

ERB Monitoring
CONTROL 09/27/00 20000927-13 At Post Office 6282.3 10.3 6.73 169 7.4 < 5.0 2.410
MW02-50 09/27/00 20000927-14 Black Bart side of ERB 6268.1 10.9 6.40 385 33.1 < 5.0 7.810
MW03-50 09/27100 20000927-15 Black Bart side of ERB 6268.1 11.3 6.29 389 31.1 < 5.0 6,200• MW04-50 09/27/00 20000927-16 Hank Monk side of ERB 6267.7 8.6 " 6.27 75 5.5 < 5.0 0.068
MW07-50 09/27/00 20000927-17 North side of ERB 6278.5 8.5 6:80 259 24.0 < 5.0 0.636

Heavenly Valley Creek
HVC-1 09/19/00 20000919-28 Downstream of Pioneer 12.1 7.81 55 0.7 < 5.0 0.037
HVC-2 09/19/00 0000919-HVC2· 250' upstream of Pond #2 Dry
HVC-3 09/19/00 0000919-HVC3 25' downstream of Johnson Blvd Dry
HVC-4 09/19/00 0000919-HVC4 Effluent of drain from Lower Shop Dry
HVC-5 09/19/00 0000919-HVC5 Effluent of drainage pipe along Jo Dry

Treatment Plant Monitoring

MW08-25 09/27/00 20000927-18 SW side of Pond #1 6246.4 11.4 6.35 996 50.5 83.1 < 0.010

•



Page 1 ALPINE COUNTY MONITORING 10/11/00

,../ \../ ........ /

Site Date ID Location .Temp EC DO Alk TDS SS Turb CI S04
C pH umhos mg/L mg/L mg/L mg/L NTU mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 09112/00 20000912-10 Main Dam 13.5 6.56 102 44 80 3.2 1.7
ACMW-04W 09112100 20000912-11 Gansberg 12.3 6.25 185 49 135 14.3 8.7
ACMW-01BE 09/19/00 20000919-14 Secondary Dam 13.2 7.00 96 47 76 1.0 < 0.5
ACMW-02N 09/19/00 20000919-15 Access Gate 13.5 6.63 128 57 90 2.9 3.0
ACMW-02S 09/19/00 20000919-16 Access Gate 16.5 6.62 109 52 76 1.4 1.2
ACMW-03 09/19/00 20000919-17 HWY88 16.0 6.22 326 50 188 52.5 8.0
ACMW-06N 09/19/00 20000919-18 Celio 12.5 6.71 706 255 434 56.6 22.5
ACMW-06S 09/19/00 20000919-19 Celio 12.3 6.74 761 250 447 68.8 31.3

• Groundwaters

GW-03 09/12/00 20000912-12 Smith/Springmeyer 17.3 7.57 307 130 227 1.6 26.6
GW-04 09/12100 20000912-13 Celio 14.7 7.56 263 117 200 3.3 11.9
GW-05 09/12/00 20000912-14 Neddenriep 11.9 6.58 257 63 169 22.7 < 0.5
GW-07 09112/00 20000912-15 Gansberg 11.7 6.38 124 53 101 1.7 2.5
GW-08 09/12/00 20000912-16 Arant 15.6 6.57 227 51 153 20.3 10.5
GW-ll 09/12/00 20000912-17 Diamond Val. School 16.0 7.06 150 75 120 1.1 0.8
GW-14 09112100 20000912-18 Sierrra Pines 13.1 6.30 113 52 97 1.2 1.8

Reservoirs

HPR 09/05/00 20000905-23 Harvey Place Reservoir 16.0 7.53 495 5.80 118 244 6.78 3.5 57.8 17.9

Surfacewaters: Carson R

SW-01 09/05/00 20000905-16 Carson R Woodfords 12.0 6.65 7 9.20 35 54 2.22 .37 < 0.5 2.0

• SW-05 09/05/00 20000905-20 Carson R Paynesville 10.9 7.29 89 9.80 42 68 1.54 .7 < 0.5 2.5
SW-06 09/05/00 20000905-21 Carson R Stateline 10.8 7.08 118 9.50 49 85 1.68 .52 < 0.5 4.4

SW-08 09/05/00 20000905-22 Irrigation Ditch 17.1 6.49 122 11.00 56 98 145.00 4.9 < 0.5 4.2

Surfacewaters: Indian Cr
SW-02 09/05/00 20000905-17 Indian Cr Upper 10.0 6.97 124 7.30 62 90 1.26 1 < 0.5 < 0.5
SW-03 09/05/00 20000905-18 Indian Cr Mid 15.2 7.04 229 9.40 111 160 7.96 3.2 6.2 2.6
SW-04 09/05/00 20000905-19 Indian Cr Lower 7.9 7.18 140 9.70 69 104 3.84 3.2 < ·0.5 1.4





Page 3 ALPINE COUNTY MONITORING 10/11/00

Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Levef
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L % mg/L MSL or Ft

Alpine Monitoring Wells
ACMW-01AW 09/12/00 5481.1
ACMW-04W 09/12/00 4905.8
ACMW-O1BE 09/19/00 5488.3
ACMW-02N 09/19/00 5458.5
ACMW-02S 09/19/00 5459.3
ACMW-03 09/19/00 5039.7
ACMW-06N 09/19/00 5215.8
ACMW-06S 09/19/00 5204.7

• Groundwaters
GW-03 09/12/00
GW-04 09112/00
GW-05 09/12/00
GW-07 09/12/00
GW-08 09/12/00
GW-11 09/12/00
GW-14 09/12/00

Reservoirs
HPR 09/05/00 27 0.23 10.2 4.0 10.6 0.00 0.0 27.0

Surfacewaters: Carson R
SW-01 09/05/00

"7'-/
0.03 4.2 2.1 1.4 0.00 0.0

SW-05 09/05/00
'i.

0.01 6.6 2.5 1.8 0.00 0.0

• SW-06 09/05/00 '<. 0.01 10.5 3.6 2.2 0.00 0.0
SW-08 09/05/00 x· 0.01 8.0 3.3 2.7 0.00 0.0

I

Surfacewaters: Indian Cr
SW-02 09/05/00 0.01 12.5 3.2 1.9 0.00 0.0
SW-03 09/05/00 0.04 21.4 6.8 2.2 0.00 0.0
SW-04 09/05/00 0.01 13.5 4.5 2.0 0.00 0.0



Paga4 • ALPINE COUNTY • 10'11/00

BACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN1100mLL

ACMW-01AW 09/12/00 1.1 < 1.1
ACMW-04W 09/12/00 < 1.1 < 1.1
ACMW-01BE 09/19/00 < 1.1 < 1.1
ACMW-02N 09/19/00 < 1.1 < 1.1
ACMW-02S 09/19/00 < 1.1 < 1.1
ACMW-03 09/19/00 > 23 1.1
ACMW-06N 09/19/00 < 1.1 < 1.1
ACMW-06S 09/19/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-03 09/12/00 < 1.1 < 1.1
GW-04 09/12/00 < 1.1 < 1.1
GW-05 09/12/00 < 1.1 < 1.1
GW-07 09/12/00 < 1.1 < 1.1
GW-08 09/12/00 '< 1.1 < 1.1
GW-11 09/12/00 < 1.1 < 1.1
GW-14 09/12/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 09/05/00 50 < 2 2

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-01 09/05/00 < 30 < 30
SW-05 09/05/00 430 < 30
SW-06 09/05/00 150 90
SW-08 09/05/00 > 24000 430

'--

Surfacewaters: Indian Cr
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

SW-02 09/05/00 930 ,,430
SW-03 09/05/00 90 40
SW-04 09/05/00 " 4600 < 30



Page 5
ALPINE COUNTY

10/12100

BLUE GREEN ALGAE

Colonies Colony Filaments Filaments Filaments Filament Single
10# Site Location Date # # Cells # # Cells # Length Cells,#

August, 2000

20000801-08 SW-01 Carson River, Woodfords 08/01/00 0 0 0 0 0 0 0

20000801-09 SW-02 Indian Creek, Upper 08/01/00 0 0 0 0 0 0 0

20000801-10 SW-03 Indian Creek, Mid 08/01/00 0 0 0 0 0 0 0

20000801-11 SW-04 Indian Creek, Lower 08/01/00 0 0 0 0 0 0 0

20000801-12 SW-05 Carson River, Paynesville 08/01/00 0 0 0 0 0 0 0

20000801-13 SW-06 Carson River, Stateline 08/01100 0 0 0 0 0 0 0

.20000801-14 SW-07 Fredricksburg Ditch 08/01/00 a 0 0 a 0 0 a
20000801-15 SW-08 Irrigation Ditch 08/01/00 0 0 0 0 a 0 a

•
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TD5 CI· TKN N03-N Total N Total P 504 Boron
Exch Na

%
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Site Location
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SW-01 Carson River, Woodfords 55 ,f 1.0 0.13 ,f 0.02 0.15 ,f 0.02 2.0 0.02 ,f 20 ,f

SW-06 Carson River, Stateline 70 ,f 2.5 ,f 0.22 0.03 ,f 0.25 0.03 2.0 ,f 0.02 20 ,f

SW-02 Indian Creek, Upper 100 6.0 0.30 0.03 ,f 8.0 0.25 30

SW-03 Indian Creek, Mid 100 ,f 6.0 0.30 0.03 ,f 8.0 0.25 30

SW-04. Indian Creek, Lower 100 ,f 6.0 0.30 0.03 ,f 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 8.0 0.25 30

Blue-green algae test results for October will be sent as soon as the tests are completed.
The blue-green algae test and soils results for September are included in this report.

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,..

Richard Solbrig,
Assistant Manager/Engineer



Page 1 TAHOE BASIN MONITORING 11/14/00

Depth Temp EC CI COD N03-N
Site Date 10 Location msl C pH umhos mg/L mg/L mg/L Comment

Buried Sludge Monitoring

MW11 10/17/00 20001017-17 Sludge Pond 6266.7 8.7 7.43 74 0.8 < 5.0 0.075
MW12 10/17/00 20001017-18 Sludge Pond 6264.5 9.4 6.45 127 2.0 < 5.0 0.259
MW13 10/17/00 20,001017-19 Sludge Pond 6255.7 8.1 6,95 747 4.0 19.2 2.860

ERB Monitoring

CONTROL 10/17/00 20001017-11 At Post Office 6282.1 10.2 6.63 170 7.3 < 5.0 . 2.350 '7• MW02-50 10/17/00 20001017-12 Black Bart side of ERB 6268.1 10.2 6.69 385 35.1 < 5.0 jiJ10'
MW03-50 10/17/00 20001017-13 Black Bart side of ERB 6268.1 10.2 6.47 385 30.5 < 5.0 5.540
MW04-50 10/17/00 20001017-14 Hank Monk side of ERB 6267.8 8.0 6.77 75 5.3 < 5.0 6.051
MW07-50 10/17/00 20001017-15 North side of ERB 6278.4 8.1 6.62 253 24.6 < 5.0 0.641

Heavenly Valley Creek

HVC-1 10/10100 20001010-07 Downstream of Pioneer 6.9 7.83 59 1.0 < 5.0 0.045
HVC-2 10/10/00 0001010-HVC2 250' upstream of Pond #2
HVC-3 10/10/00 0001010-HVC3 25' downstream of Johnson Blvd
HVC-4 10/10/00 20001010-08 Effluent of drain from Lower Shop 11.0 7.25

," 130 1.1 6.6 0.077
HVC-5 10/10100 0001010-HVC5 Effluent of drainage pipe along Jo '.

~ ,,,.
f ;....... :;

~.:
~.

Treatment Plant Monitoring

MW08-25 10/17/00 20001017-16 SW side of Pond #1 6245.3 11.3 6.36 981 45.5 90.0 . 0.028

•



Page 1 ALPINE COUNTY MONITORING 10/31/00

Site Date 10 Location Temp EC DO Alk TDS SS Turb CI 504
C pH umhos mg/L mg/L mg/L mg/L NTU mg/L mg/L

Alpine Monitoring Wells

ACMW-01AW 10/10/00 20001010-09 Main Dam 12.5 6.53 102 44 83 3.4 1.6
ACMW-01BE 10/10/00 20001010-10 Secondary Dam 11.0 6:49 93 45 85 1.1 1.3
ACMW-02N 10/10/00 20001010-11 Access Gate 12.0 6.54 125 58 97 3.1 3.2
ACMW-02S 10/10/00 20001010-12 Access Gate 13.1 6.36 104 50 82 1.8 1.2
ACMW-04W 10/10/00 20001010-13 Gansberg 10.9 6.67 186 49 130 14.6 8.6
ACMW-06N 10/10/00 20001010-14 Celio 9.2 6:97 , 704'\ 253 429·. (f6~9-'-! \'22.5'

.,,
L?~,l i \ 482 \

,
ACMW-06S 10/10/00 20001010-15 Celio 10.5 6.90 274 32.8 I72.2 I

.\........; .. _-\ _._._.,f

• Groundwaters .~. ....,,' '.~..

GW-03 10/10/00 20001010-17 Smith/Springmeyer 13.8 7.56 3 129 222 1.6 26.9
GW-04 10/10/00 20001010-18 Celio 13.1 7.41 259 117 192 3.3 11.8
GW-05 10/10/00 20001010-19 Neddenriep 11.6 6.33 257 62 172 22.1 14.1
GW-07 10/10/00 20001010-20 Gansberg 10.7 6:32 126 52 103 2.0 2.5
GW-08 10/10/00 20001010-21 Arant 13.7 6.52 227 51 145 21.7 9.4
GW-l1 10/10/00 20001010-22 Diamond Val. School 12.8 6.99 148 76 118 0.9 0.9
GW-14 10/10/00 20001010-23 Sierrra Pines 11.7 6.72 108 52 104 1.2 18.2

Reservoirs

HPR 10103/00 20001003-14 Harvey Place Reservoir 16.2 7.81 511 7.60 119 243 22.80 6.3 57.0 17.5

J ./-".
V

1,.' ..' ...,r"
Surfacewaters: Carson R J \,.

SW-Ol 10103/00 20001003-07 Carson R Woodfords 9.2 7.22 79 13.00 35 61 0.33 .27 1.1 2.0

• SW-05 10103/00 20001003-11 Carson R Paynesville 11.4 7.79 89 8.65 37 53 15.70 .46 1.3 "2:3'" . .:
SW-06 10103/00 20001003-12 Carson R Stateline 12.6 7.66 117 9.20 47 81 0.84 .43 3.9 : 3.7
SW-08 10103/00 20001003-13 Irrigation Ditch 16.0 7.59 128 9.10 57 98 24.60 4.3 1.7 .' 4.1

/ V ../
Surfacewaters: Indian Cr

SW-02 10103/00 20001003-08 Indian Cr Upper 11.4 6.96 125
.----.)

62 92 0.51 2.1 1.0 < 0.5L~.:!l_9--
SW-03 10103/00 20001003-09 Indian Cr Mid .11.2 7.35 235 7.50 111 163 2.56 2.8 5.6 2.3
SW-04 10/03/00 20001003-10 Indian Cr Lower 10.8 7.47 154 8.00 73 118 4.79 3.9 2.6 1.3

~ !. i.
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ALPINE COUNTY MONITORING 10131100

Site Date TotalP P04-P TKN NH3-N N02-N N03·N Total N MBAS
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

../ /' ../
Alpine Monitoring Wells

ACMW-01AW 10/10/00 0.023 < 0.010 0.522 0.532
ACMW-01BE 10/10/00 < 0.020 < 0.010 0.139 0.149
ACMW-02N 10/10100 < 0.020 < 0.010 0.084 0.094
ACMW-02S 10/10100 < 0.020 < 0.010 0.057 0.067
ACMW-04W 10/10/00 < 0.020 < 0.010 2.540 2.550
ACMW-06N 10/10/00 0.049 < 0.010 < 0.010 0.020
ACMW-06S 10/10/00 0.026 < 0.010 0.025 0.035

• '-.....'"'" J ..../Groundwaters oJ

GW-03 10/10/00 < 0.020 < 0.010 0.746 0.756
GW-04 10/10/00 < 0.020 < 0.010 0.866 0.876
GW-05 10/10/00 < 0.020 < 0.010 3.230 3.240
GW-07 10/10/00 < 0.020 < 0.010 1.490 1.500
GW-08 10/10/00 0.021 < 0.010 4.110 4.120
GW-11 10/10/00 < 0.020 < 0.010 0.423 0.433
GW-14 10/10/00 < 0.020 < 0.010 0.480 0.490

Reservoirs

HPR 10/03/00 2.550 2.120 20.400 17.000 0.703 0.575 21.678

'.r"'
~ ;. ~

Surfacewaters: Carson R
••••• > ;'.'

\ .

SW-01 10/03/00 0.014 0.010 0.199 0.020 0.010 < 0.010 0.219
}.

< < < :
SW-05 10/03/00 0.020 < 0.010 < 0.010 0.022 < 0.010 < 0.010 0.030 ,
SW-06 10/03/00 0·9t6. < 0.010 Q.128 < 0.020 < 0.010 0:072· 0.210

• SW-08 10/03/00 0.154 0.024 . 0.417 < 0.020 < 0.010 0.308 ...· 0.735·

" '"J,

Surfacewaters: Indian Cr IV

SW-02 10/03/00 0.066 0.011 0.163 0.049 < 0.010 < 0.010 0.183
SW-03 10/03/00 0.072 0.019 0.116 < 0.020 < 0.010 0.012 0.138
SW-04 10/03/00 0.091 0.012 0.208 < 0.020 < 0.010 < 0.010 0.228
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Site Date COD 800 O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L % mg/L MSL or Ft

Alpine Monitoring Wells
ACMW-01AW 10/10/00 5480.8
ACMW-01BE 10/10/00 5488.8
ACMW-02N 10/10/00 5458.8
ACMW-02S 10110/00 5459.6
ACMW-04W 10110/00 4905.7
ACMW-06N 10/10/00 5215.3
ACMW-06S 10/10/00 5204.4

• Groundwaters
GW-03 10/10/00
GW-04 10/10/00
GW-05 10/10/00
GW-07 10/10/00
GW-08 10/10/00
GW-11 10/10/00
GW-14 10/10/00

Reservoirs
HPR 10/03/00 37 10 0.24 14.3 3.9 44.5 10.5 2.69 59.7 12.5

./ ,/Surfacewaters: Carson R
SW-01 10/03/00 1 < 0.01 2.0 2.1 3.9 1.7 0.45 34.6
SW-05 10/03/00 0 < 0.01 4.9 2.4 6.1 1.8 0.57 35.6

• SW-06 10/03/00 0 0.01 9.6 3.4 6.0 2.3 0.42 24.0
SW-08 10/03/00 1 0.01 9.1 2.9 9.4 2.4 0.69 35.1

Surfacewaters: Indian Cr
SW-02 10/03/00 0.01 10.2 3.2 7.3 1.8 0.51 27.8
SW-03 10/03/00 0.03 22.0 7.0 14.6 2.2 0.69 26.8
SW-04 10/03/00 0.01 14.1 4.8 7.8 2.3 0.46 22.8
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BACTERIOLOGICAL MONITORING

Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 10/10/00 < 1.1 < 1.1
ACMW-01BE 10/10100 < 1.1 < 1.1
ACMW-02N 10/10100 < 1.1 < 1.1
ACMW-02S 10/10/00 < 1.1 < 1.1
ACMW-04W 10/10/00 23 1.1
ACMW-06N 10/10/00 < 1.1 < 1.1
ACMW-06S 10/10/00 < 1.1 < 1.1

Groundwaters
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

GW-03 10110/00 < 1.1 < 1.1
GW-04 10/10100 < 1.1 < 1.1
GW-05 10/10/00 < 1.1 < 1.1
GW-07 10/10100 < 1.1 < 1.1
GW-OB 10/10/00 1.1 < 1.1
GW-l1 10/10/00 < 1.1 < 1.1
GW-14 10/10/00 < 1.1 < 1.1

Reservoirs
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

HPR 10103/00 50 30 75

Surfacewaters: Carson R
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

30
'-,

SW-01 10/03/00 < 30 < ./
SW-05 10/03/00 430 90 ,...c',;....-:>·.....,·..
SW-06 10/03/00 140 140
SW-OB 10/03/00 4600 4600 .. "~" " ~.",...~--'

...:"

'17. r·

~
,fie"~

SUrfacewaters: Indian Cr ·~-».lL"O ..?
i." j",'

Total Fecal Fecal .1

Site Date Coliform Coliform Streptococci !".{

MPN/100mL . MPN/100mL MPN/100mLL
,.'-"'.

SW-02 10/03/00 70 30 /
SW-03 10/03/00 40 40
SW-04 10/03/00 930 150
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BLUE GREEN ALGAE

11/14/00

ID# Site Location Date
Colonies

#
Colony
# Cells

Filaments
#

Filaments
# Cells

Filaments
#

Filament
Length

Single
Cells, #

September, 2000

20000905-16 SW-01 Carson River, Woodfords 09/05/00 0 0 0 0 0 0 0

20000905-17 SW-02 Indian Creek, Upper 09105/00 0 0 0 0 0 0 0

20000905-18 SW-03 Indian Creek, Mid 09/05/00 0 0 0 0 0 0 0

20000905-19 SW-04 Indian Creek, Lower 09/05/00 0 0 0 0 0 0 0

20000905-20 SW-05 Carson River, Paynesville 09/05/00 0 0 0 0 0 0 0

20000905-21 SW-06 Carson River, Stateline 09/05/00 0 0 0 0 0 0 0

• 20000905-22 SW-OB Irrigation Ditch 09105/00 0 0 0 0 0 0 0

•



....v .. /

CI 504 CEC Cu Mo Ca Mg Na 0/0

Site Date mg/L mg/Kg meq/100g mg/Kg mg/Kg mg/L mg/L mglL SAR Na

S3a 09/01/00 5 21.2 28.0 1.0 30.9 9.0 59.8 2.43 2.2
S4a 09/01/00 12 18.5 41.0 < 1.0 45.4 10.5 97.3 3.38 3.5
S5a 09/01/00 3 14.3 26.0 1.0 24.6 5.4 32.6 1.55 < 1.0
S6a 09/01/00 8 17.8 38.0 < 1.0 15.4 4.6 39.0 2.24 1.9
S7a 09/01/00 19 16.3 42.0 < 1.0 15.2 3.6 13.5 0.81 < 1.0
SBa 09/01/00 5 10.5 20.0 1.0 9.7 5.1 7.8 0.51 < 1.0
S2a 09/12100 22 34.2 21.0 < 1.0 53.1 20.6 78.0 2.30 2.0
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Site Location ~ ..J ~ .:J ..J

SW-01 Carson River, Wooclrorda &~ .I 1.0 .I 0,13 .I 0,02 0,1~ .I 0,02 2,0 .I 0,02 20 .I

SW-06 Carson River, Stateline 70 2.5 0.22 0.03 0.25 0.03 2.0 0.02 20

SW-02 Indian Creek, Upper 100 6.0 0.30 .I 0.03 8.0 0.25 30 .I

SW-03 Indian Creek, Mid 100 6.0 0.30 0.03 8.0 0.25 30

SW-04 Indian Creek, Lower 100 6.0 0.30 0.03 8.0 0.25 30

SW-10 Indian Creek, Stateline 100 6.0 0.30 0.03 8.0 0.25 30

Certification

I hereby certify that the enclosed monitoring report was prepared under my direct
supervision and that I am a duly Registered Engineer under the laws of the State of
California.

Sincerely,

Richard Solbrig,
Assistant Manager/Engineer
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Depth Temp EC CI COD N03-N
Site Date 10 location msl C pH umhos o mg/l mg/l mg/l Comment

'1tc Buried Sludge Monitoring
MW11 12/27100 20001227-13 Sludge Pond 6266.1 8.2 6.60 75 0.8 < 5.0 0.066
MW12 12127/00 20001227-14 Sludge Pond 6263.8 8.8 6.41 131 1.9 < 5.0 0.482
MW13 12/27100 20001227-15 Sludge Pond 6255.9 6.5 6.70 713 4.0 11.7 2.760

ERB Monitoring
CONTROL 12/27100 20001227-07 At Post Office 6281.6 8.2 6.72 171 7.6 < 5.0 2.410
MW02-50 12127/00 20001227-08 Black Bart side of ERB 6268.3 9.0 6.55 384 37.2 < 5.0 9.060
MW03-50 12/27/00 20001227-09 Black Bart side of ERB 6268.3 9.5 6.22 414 32.2 < 5.0 10.000
MW04-50 12/27/00 20001227-10 Hank Monk side of ERB 6268.0 7.8 6.26 75 5.6 < 5.0 0.060
MW07-50 12/27/00 20001227-11 North' side of ERB 6278.3 7.0 6.35 254 24.1 < 5.0 0.662 "1

Heavenly Valley Creek /
oj J

l

(2.1).HYC-1 12/05/00 20001205-11 Downstream of Pioneer 7.82 50 1.4 < 5,0 0.081
1 HVC-2 12105/00 0001205-HVC2 250' upstream of Pond #2

,..~.; ...:., NoJlow; ice and snow
• HVC-3 12/05/00 000120S-HVC3 25' downstream of Johnson Blvd No flOW; ice and S"lOW

Hvc:·:.f 12105/00 20001205-12 Effluent of drain from lower Shop 5.9 7.31 116 1.6 94.5 0.073 Very"law flow
HVC-5 12105/00 000120S-HVC5 Effluent of drainage pipe along Jo No flow; ice and snow

Tr~atmentPlant Monitoring VI \/
v·

90.8 \
J

MW08-25 12127/00 20001227-12 SW side of Pond #1 6246.1 10.5 6.38 1027 52.4 0.011

.'





I

I
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l' Site Date COD BOD O&G Boron Ca Mg Na K SAR Exch Na Hardness Water Level
mglL mg/L mglL mglL mglL mglL mglL mg/L % mglL MSL orFt

~
~

~J Alpine Monitoring Wells
~

ACMW-01AW 12/19/00 5482.5
ACMW-01BE 12119/00 5488.8

.ACMW-02N 12119/00 5458.1
ACMW-02S 12/19/00 5458.7
ACMW-04W 12/19/00 4898.8
ACMW-06N 12119/00 5216.2
ACMW-06S 12119/00 5204.7

Groundwaters
GW-03 12/05/00 ~GW-04 12105/00
GW-05 12105/00
GW-07 12105/00
GW-08 12/05/00
GW-11 12105/00
GW-14 12105/00

./ v/ ./
../ ...,/. ..'

Reservoirs ../

HPR 12/06/00 24 4 0.27 15.6 3.4 45.6 9.1 2.73 60.6 35.0

'L ,... ')

Surfacewaters: Carson R /'

SW-01 12105/00 2 7.4 1.9 4.2 1.5 0.35 24.3
SW-05 12/05/00 1 8.4 2.2 5.5 1.8 0.44 .. 27.1

Surfacewaters: Indian Cr
v·

Ifiij[jj,

SW-02 12/05/00 8.6 2.2 8.0 1.3 0.63 35.1
~



Alpine Monitoring Wells
Total Fecal Fecal

Site Date Coliform Coliform Streptococci
MPN/100mL MPN/100mL MPN/100mLL

ACMW-01AW 12119/00 < 1.1 < 1.1
ACMW-01BE 12119/00 < 1.1 < 1.1
ACMW-02N 12/19/00 < 1.1 < 1.1
ACMW-02S 12119/00 < 1.1 < 1.1
ACMW-04W 12119/00 · is "1 < 1.1
ACMW-06N 12119/00 < 1:"V' < 1.1
ACMW-06S 12119/00 < 1.1 < 1.1

Groundwaters ,J J

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

GW-03 12105/00 < 1.1 < 1.1
GW-04 12/05/00 < 1.1 < 1.1
GW-05 12/05/00 < 1.1 < 1.1
GW-07 12/05/00 ~"-"'" < 1.1"?·VGW-08 12/05/00 < r:" < 1.1
GW-11 12/05/00 < 1.1 < 1.1
GW-14 12105/00 < 1.1 < 1.1

Reservoirs j

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

HPR 12/06/00 8 < 2 < 2

,
~Surfacewaters: Carson R '-/

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

SW-01 12/05/00 < 3 < 3
SW-05 12/05/00 ~.3"" 4

Surfacewaters: Indian Cr J ./

Total Fecal Fecal
Site Date Coliform Coliform Streptococci

MPN/100mL MPN/100mL MPN/100mLL

SW-02 12105/00 93 43

tW ALPINE COUNTY
BACTERIOLOGICAL MONITORING

/"" 01109/01



WEST FORK CARSON RIVER AND INDIAN CREEK WATERSHEDS
WATER QUALITY CONTROL PLAN UPDATE

1983

; -. ~~

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN'REGION

Principal Investigator~:

Michael R. James

Gary M. Litton

Judith E. Unsicker

ROY C. HAMPSON, EXECUTIVE OFFICER·



TABLE OF CONTENTS

RATIONALE FOR PROPOSED k~ENDMENrS TO CHAPTER 1: HISTORICAL PAGE
BENEFICIAL USES .....•...•.............••........•.....•..............••1

RATIONALE FOR PROPOSED AMENDMENTS TO CHAPTER 2: PRESENT AND
POTENTIAL BENEFICIAL USES .............•...............•................ 1

A. West Fork Carson River Hydrologic Unit. l

B. Indian Creek Reservoir ..............•.....................•......•. 1

C. Indian Creek ..•.......•...............•.....•....•..........•...•.. 2
c·-

RATIONALE FOR PROPOSED AMENDMENTS TO CHAPTER_3: HISTORICAL
WATER QUALITY OBJECTIVES ..............•..........••......•.....•..••.•.3

RATIONALE FOR PROPOSED AMENDMENTS TO CHAPTER 4: WATER
QUALITY OBJECTIVES .•....•.•.....•....•..•.•.••.......... '.' -......•.•.••. -;.3

A. West Fork Carson River Hydrologic Unit Data..........•..........••. 3

1. Water Quantit~ And Qu~lity Monitoring Programs ......•.....•. 3

2. Existing Chemical Water Quality 4

a. Nitrate nitrogen data adjustments~~ .•................4

b. Total nitrogen data adjustments 5

3. Spatial Changes In Water Quality. ~~ 6

4. Vaiiability Of Water Quantity A~d Quality Of The West
Fork Carson. River •...•...•..••..•......•...•......•...•...•. 6

5. Water

B. Indian Creek

1. Indian

2. Indian

a.

~.

b.
"

c.

d.

Quality Of Tributaries .•..••...••..•..•..• ·.••.• .-. ~ ..•. 7

Watershed Data......••.•..••....•.....•.•.••..•..•.... 7

Creek Reservoir .•..••.••.•.........•..••....••..•.••. 7

Creek " 8

Water quantity and quality monitoring ~ 8

Existing chemical water quality..............•....••. 8

Spatial variations in Indian Creek quality ...•.....•. 9

Temporal nitrate variations in Indian Creek ...•..••.. 9



II
PAGE

C. Proposed Water Quality Objectives •..•••••••••.•..•...•..••.•.•.•. lO

1. General , ...• 10

2. Evaluation Of 1975 Objectives ..........•..••..•......•••• 10

3. Need For Dividing The West Fork Carson River
Into Two Segments For Establishing Objectives ..•...••••.• ll

4. Need For Nitrate Nitrogen Objectives .•..••...• ~ •. ~ ••...•• ll

5. Need For Kjeldahl Nitrogen Objectives .••.....•.•.......•• ll
~ ;-~' ..- '

", ,

6. Rati'onale For Specifying Numerical Objectives
On ly As Mean 0 f Mont h1y Means 11

7. Narrative Objectives 12

8. Numerical Objectives ..•.•. ~ .........•..• '. '.•...•.•...• ~. ',.12

a. Total filterable residue 0~jectives.....•.•....•• 13

b. Nitrate objectives •.•.•...........••.•..•.•....•. l3

C" Kjeldahl nitrogen objectives .•.•....... ~~ .•...•.• 14

d. Total nitrogen objectives .....•..............•... 14

e. Total phosphorus objectives. ~ •........•.•..••..•• 14

f. Sulfate objectives. ~""" '•..••..•..••.•••....•..•15

g. Chloride objectives ...•..............•........... 15

h., Boron objectives ••. '..•.•.... '...'.•..•........ '...•. 15

1. Sodium (percent) objectives .•..•..•••••••.•.••••• 15

9. Justification For Setting Objectives In Accordance
With The Non-Degradation Policy ..•.•.•..•.•.•..•.....•.•• 16

'a.

';;, b.

" ';
c.

d.

e.

f.

Introduction ..••..•.••.•••.....••...•.•.•.•.....• 16

Critical beneficial uses ....•....•..•..••......•• 16

Nutrient limitation concepts 18

Nitrogen limitation in the Carson River .........• 19

Critical nitrogen concentration ..•••.••.•....•.••19

Conclusion It •••••••••••••••••••• 20



III
PAGE

10. Comparison Of Proposed Objectives With
Nevada Object ives .•.....•.......•...• ~ ..•.........•...••.. 21

RATIONALE FOR PROPOSED AMENDMENTS TO CHAPTER 5: PROGRAH OF
IMPLEMENTATION.....••....•.•••.••.....•••....••.....•••........•••.• .; •. 22

A. Changes From Implementation Program In 1915 Plan ..•......•..•.•••. 22

B. Effects Of Past And Present Discharges On Water Q~ality .•......... 23

1. Indian Creek Watershed ........••....••.•.•......•.•.....•• 23

2. West Fork Carson River Watershed ~w ••••••••••••••••• 24

C. Potential Water Quality Impacts Of Propos~d STPUD Discharge .•.•.•. 2S

1 •. Con,ideration Of.Changes In Disposal Arehs.~•...•.•. : •• ~ •. 2S

2. Consideration Of Increased Nutrient Discharge ....•....•••• 2S

3. possible Toxic Substances In STPUD Wastewater ...........•. 26

a. Hea·vy metals .....•....••.....•.•.•.•.•....•......•. 26

b. Possible trihalomethanes in STPUD effluent ......•. 27

c. Possible pesticides and herbicides in
STPUD effluent ...• : .•...••••..•...•.•...•••.....•. 27

4. possible Adverse Effect On. Public Health .••.....•.•..•.••. 27

RATIONALE FOR PROPOSED AMENDMENTS TO CHAPTER 6:
(PLAN ASSESSMENT) .....••...••••.•..•.......•...•.•.....•.......••.•...••28

ADDITIONAL CONSIDERATIONS .

A•. Economic Considerations •.••••• ~ ..••....••....••• ~ ••••••••••..•.•• 28

1. Lake Tahoe Basin .•..•.••..•...•.•.. .; •...••••••...•••....••28

2. Alpine County .••.••..•••......••..•••.•••.•..••..••.•.•••29

B. Housing considetations .••••••...••••.•••••••..••.......••••...•.•30

1.

2.

Lake Tahoe Basin .• ~ •.••.•.••••.•..••.••••......••••....• 30

Alpine County ..•..•••••.•......•.••••••••.•.•.... ~ •.....• 31

RE FERENCES ••••.••••.. "" " • " • " " " " " • " • " " " • ". " " ..... " " " " • " " •••• " " " • " " • " " " " " .33

APPENDIX A: HISTORY OF IRRIGATED AGRICULTURE IN THE WEST
FORK CARSON RIVER HYDROLOGIC UNIT .••..•.••••••••••.•••••••..••••.....• 36

APPENDIX B: FLUX CALCULATION DETAILS FOR FIGURE 3......•.•.•..•....••39

TABLES ....•......................••....•.......•...••.................42

FIGURES."" .. """"""."".""".""""""""."""."""""""""""""""".""""""""""""" .68



IV

LIST OF TABLES

,
• °

TABLE

1.

2,"

3.

04.

5.

6.

7.

8.

9.

10.

11.

12.

PAGE

Comparison of West Fork Carson River Water Quality with
Rivers across the United States and on the West Coast.~.•.••••.•. 42

Examination of Long Term Trends in Historical Water
Quality for the West Carson River 43

Department of Water Resources Chemical Water Quality Data
for the West"F6~k Ca~son River at Woo~~ords (1958-1986) 45

Nevada Division of Environmental Protection Chemical Water
Quality Data for the West Fork Carson River at Paynesville
(1968-1982) ~ .. 0.. 0 0: .. " 46

University of Nevada,RenoWater Quality Data for the West
Fork Carson River and Selected Tributary Streams: Renewable
Natural Resources Center, Desert Research Institute .........•.•.. 47

South Tahoe Public Utility District Chemical Water Quality
Data for the ~o1est Fork Carson River 0981-1982) ................•. 48

Regional Board Chemical Water Quality Data for the West
Fork Carson River (1981-1982) ~ 49

U. S. Geological Survey Water Quality Data Obtained
During Precipitation Runoff Events .. ~ .••••...•......•......•••.•. 50

Actual Hest Fork Carson River Water Quality for the Period
of Record ....0••••••••••••••••••••••••••••••••••• '0 •••••••••••••••• 5 1

Annual Average Nitrate Values for Multi-year Monitoring
Programs: South Tahoe Public Utility District (STPUD)
Monitoring, Nevada Division of Environmental Protection
(NDEP) Monitoring 0 •••••••••• 52

Spatial Comparison of Chemical Water Quality, West Fork
Carson River: Regional Board Monitoring, South Tahoe
Public Utility District (STPUO) Monitoring, Annual Average
Values 53

South Tahoe Public Utility District 1982 Chemical Water
Quality Data for Indian Creek Reservoir .........•..•...•••.•..... 54

13. South Tahoe Public Utility District Chemical Water
Quality Data for Indian Creek in Diamond Valley, 1981 and
1982 •............................................................ 55

14. Spatial Comparison of Indian Creek 1981 Irrigation Season
(Ju~e-S7Ptember), South Tahoe Public Utility District
MonltorlnO'.o •••••••••••••••••••••••••••••••• ,•••••••••••••••••••••• 56



" .

TABLE

15.

16.

17.

18.

19.

20.

21.

22.

23.

FIGURE

1.

2.

3.

v

LIST OF TABLES

PAGE

West Fork Carson River Monitoring and Objectives at and
Upstream of Woodfo·rds ·•... ·•..•.•.••...•..••....••.•.• 57

West Fork Carson River Monitoring and Objectives at
Paynesville and State Line ....•..•...••....• ~ .•...••••••....•.•.• 58

California and Nevada Numerical Objectives ••.••.•..•.• ~ ...••••.•. 59

Proposed Objectives Compared to Criteria for Irrigated
Agricul ture ~ 60

.
Water Quality of the West Fork Garson River, Woodfords~ .
October 1979 - September 1980~ ~ .•..•...•.......•..•....62

Past and Proposed Expenditures by STPUD on Facilities
Improvements ..•..................•..........•.•...•.••.•..•.••... 63

Location and Quantity of Potential Septic Tank/Leachfield
Total Niti6~en Inp~ts to the West Carson River ....•.•......••.•.. 65

South Tahoe Public Utility District Trace Element Levels ....•.... 66

Triha10methane Monitoring 1983, South Tahoe Public Utility
District ..........•.................• : .....• ~ .........•........•.... 67

LIST OF FIGURES

PAGE

U.S.G.S. Annual Water Flow. West Carson River Woodfords
Station, 1939-1982 ..•...•......•.••..••....•.. ~ •.....•....•.• ~ ..• 68

South Tahoe Public Utility District Monitoring, Indian
Creek ......•.......•.............•............•...••.........•....• 69

Total Nitrogen Loading to the West. ~ork Carson River, 1982 •.••..• 70



RATIONALE FOR PROPOSED AMENDMENTS TO
CHAPTER 1: HISTORICAL BENEFICIAL USES

Proposed language changes are. added for a complete perspective on the Basin'
Planning process, and simply give historical status to the 1975 beneficial use
designations for the waters in question.

RATIONALE FOR PROPOSED AMENDMENTS TO
CHAPTER 2: PRESENT AND POTENTIAL BENEFICIAL USES

A. WEST FORK CARSON RIVER HYDROLOGIC UNIT

The waters of the West Fork Carson River ~re of very high quality, and
excellent for all beneficial uses. They are comparable with the
Truckee River as it leaves Lake Tahoe (Table 1) and'wfth other West
Coast rivers draining National Parks and wilderness areas.

No changes ar~proposed at this time in·beneficial us~ des~nations,for

surface waters and groundwaters of the West Fork Carson River Hydrologic
Unit. These waters continue to serve the uses recognized in Table 2-1
of the 1975 Basin Plan. With implementation of the control measures proposed
in amendments to Chapter 5, there should be no impairment of these uses in the
future.

If evidence is presented that the West Fork supports populations of
Lahontan cutthroat trout, or that the Department of Fish and Game
proposes to reintroduce such populations, the Regional Board may wish
to consider designating surface waters for the. rare and endangered
species (RARE) use.

B. INDIAN CREEK RESERVOIR ..

The addition of water contact recreation {REC-1) as a potential beneficial use
of Indian Creek Reservoir (ICR) is being proposed in recognition of the
South Tahoe Public Utility District's (STPUD's) plans to replace the tertiary
effluent discharge to ICR with fresh water diverted from the West Fork Carson
River.

When the STPUDplant was designed, it was anticipated that the tertiary
effluent exported to ICR would be of high enough quality to permit an eventual
designation of the reservoir for water contact recreational use. However, the
tertiary effluent discharge was never determined to be suitable for that
use. Periodic treatment plant problems since the early 1970's have led to
eutrophication of ICR. The excessive growths of algae and higher forms of
plant life which have resulted are unsightly, may interfere with boating,

:.. cause odor problems when vegetation mats decay) and may taint fish flesh.
, _.~. Eutrophication, in combination with other environmental factors, has occasion

ally resulted in toxic concenttrations of unionized ammonia, which has caused
. ' several documented fish kills.
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Replacement of the effluent in ICR with fresh water would gradually flush out
nutrients accumulated in the sediments, and would eventually result in a lake
suitable for all beneficial uses which are proposed in this basin plan update.
Detailed plans for the proposed restoration process are not yet available from
STPUD, and other restoration techniques in addition to to flushing couLd be
necessary. These include drawdown of the reservoir and mechanical removal of
sediments, periodic harvesting and removal of vegetation, sealing of the
sediments to prevent nutrient release, or other measures. STPUD would con
tinue its commitment to maintain the reservoir for recreation as part of its
renewed contract with Alpine County for mitigation of the impacts of disposing
effluent to land in the County. If STPUD's plans to replace the tertiary
effluent discharge with Carson River water are not realized, some of the
restoration techniques discussed above might still be .,implemented to consis
tently maint~in designated beneficial uses. This would be in addition to 
improving the tertiary effluent discharge.

If STPUD's proposed new disposal scheme, including the restoration of ICR, is
approved and implemented, Regional Board staff will recommend the change of
the potential REC-l designation to an actual beneficial use once monitoring
.data show that ICR is suitable for that use.

C. . INDIAN CREEK

Designated beneficial uses for Indian Creek in the 1975 Basin Plan are those
applicable to "minor streams" of the East Fork Carson River HU. The State of
Nevada also has no specific beneficial use designations for Indian Creek

. downstream of the State Line.

Little quantitative information on Indian Creek is available; however, it does
support several important uses. It is diverted for irrigation, and provides
water to livestock both in California and Nevada. The upper portion of its·
watershed includes important winter range for deer, and the creek provides a
water supply and riparian habitat for many wildlife species. Limited electro
shocking studies by Department of Fish and Game staff in 1977 and 1983 have
shown that the creek supports at least 2 species of game fish and 2 species of
nongame fish, with an estimated population density of 144.4 trout and 110
nongame.. ftsh per mile. . .

Because Indian Creek could be drastically affected by spills, runoff, or
percolation of secondary wastewater if STPUD's proposed facility plan is
implemented, more intensive study of its water quality and beneficial uses
should be done in the future. Regional Board staff believe that present
knowledge of its uses justifies specific use designations,. The designated
uses themselves do not differ from the uses presently applicable to Indian

. Creek as a "minor stream". .
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RATIONALE FOR PROPOSED AMEND~ffiNTS TO
CHAPTER 3: HISTORICAL WATER QUALITY OBJECTIVES

Historical status is proposed for the 1975 numerical water quality objectives
for the West Fork Carson River because they are based on limited monitoring
data collected before 1971. For example, Chapter 14 of the 1975 Basin Plan
includes a table of "existing water quality" which shows that the current
total phosphorus objective is based on only four samples (page II-l4-28). The
recent monitoring data used as the basis for proposed new numerical objectives
are discussed in the rationale for amendments to Chapter 4, which follows.

RATIONALE FOR pROPOSED AMENDMENTS TO
CHAPTER 4: WATER QUALITY OBJECTIVES

A. WEST FORK CARSON RIVER HYDROLOGIC UNIT DATA

The waters of the West Fork Carson River HU are of very high quality, and they
are excellent for all designated beneficial uses. On an.annual mean basis,
the quality of the river has been relatively stable, as indicated by past and
present water quality mortitoring (Table 2). Historically, the river has been
influenced by agricultural return flows, runoff from agricultural and urban
lands, drainage from mining operations, and onsite domestic wastewater dispo
sal systems. Historical agricultural use is discussed further in Appendix
A.

Although the West Fork Carson River shows some signs of biostimulation, its
chemical quality in California places it among the most oligotrophic streams
in the nation. A comparison of the quality of the West Fork Carson River with
West Coast rivers and other rivers throughout. the nation is presented in Table
1.... ..

1•. Water Quantity and Quality Monitoring .Programs

Streamflow data for the West Fork Carson River in California are limited. The
U. S. Geological Survey (USGS) has continually maintained a gage station at
Woodfords, California since 1938. The .Federal Water Master h~s periodically
operated a gage at Paynesville, California. However, the Paynesville data are
unreliable because the station is affected by irrigation control facilities
upstream and downstream. Streamflow downstream of the USGS station is depen
dent upon irrigation diversions from May through October.

~he California Department of Water Resources (DWR) has monitored the quality
of the river at Wood fords in cooperation with the USGS since 1958. Para
meters,sampling frequency, and analytical methods varied from year to year.
The usefulness of these data is limited, primarily due to the semiannual
sampling frequency. Nutrient analyses were either incomplete or not conducted
during many of the years. DWR has also collected limited data on a few of the

• major tributaries of the West Fork Carson River~

The Nevada Division of Environmental Protection (NDEP) has monitored the
quality of the West Fork Carson River at Paynesville since 1967 on a monthly
basis. These data represent the best long term continuous monitoring record
available for the West Fork. .
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The Uni~ersity of Nevada, Reno, through the Renewable Natural Resources Center
(RNR) aod the Desert Research Institute (DRI), has periodically monitored the
quality of the West Fork Carson River in Hope Valley and numerous tributaries
of the West Fork.

The South Tahoe Public Utility District (STPUO) has been monitoring the
quality of the West Fork Carson River and numerous irrigation ditches in its
watershed 00 a monthly basis since 1981. The river monitoring has been
conducted at Woodfords, Paynesville, State Line, and 2 miles north of State
Line. Because these stations were monitored on the same days, they provide an
excelleot data base to examine spatial changes in water quality.

Regional Board staff has monitored the quality of the West Fork Carson River
at Hope Valley, Woodfords, and Paynesville on a monthly basis since late
1981: Like the STPUD data, these data are comprised ~f·sets of water quality
measurements for common sampling dates and evaluations of spatial water
quality changes.

USGS conducted a special study of the Carson River during the 1980 water
year. Water quality monitoring was conducted during runoff and precipitation
events. The data are presently available but the results of the study have not
been released.

The U. S. Forest Service conducted a macroinvertebrate analysis on streams
, within the Toiyabe 'National Forest during July and August of 1981. Willow'

Creek and Horsethief Creek were included in this study.

2. Existing Chemical Water Quality

Water quality data obtained in each monitoring program are presented in Tables
3 through 8. Table 9 is a composite of all water quality data, except data
collected by the USGS during their 1980 monitoring program (Table 8).

I .• ;

The 1980 USGS monitoring data have been omitted from Table 9 because sampling
was conducted only during precipitation runoff events, when surface inflow
contributions of potential pollutants to th~ river were ~typically high.
Sampling foi this study was conducted during or shortly after precipitation
events and during the spring thaw. A comparison of Tables 8 and 9 shows that
the mean of monthly mean constituent values measured during the 1980 USGS
precipitation runoff event study were generally higher than the corresponding
values determined from the more random sampling which was conducted during the
period of record.

a. Nitrate nitrogen data adjustments

Unfortunately, nitrate nitrogen analysis for most of the surface water quality
samples which have been collected during the period of record for the West
Fork Carson River except the 1980 USGS program were performed by the Brucine

Imethod, which has recently been found to be generally inaccurate at the low
nitrate concentrations which were encountered. Regional Board samples which
have been collected since 1981 were analyzed using the Cadmium Reduction
Method, which is accurate at the low nitrate levels monitored on the West Fork
Carson River. For this reason, only Regioqal Board data were used to determine
the nitrate values listed in Table 9.
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Since the bulk of the Regional Board samples were collected in 1982, we have
analyzed data from other studies where the Brucine Method was used to deter
mine nitrate levels in the river over several years to determine if 1982 was
representative of the typical year for nitrate values. Meaningful con~lusions

can be drawn assuming that Brucine measurements from the same source, though
not accurate, can indicate increases and decreases over time. Annual average
nitrate values were determined for 1981 and 1982 using STPUD data and £or1980)
1981) and 1982 using NDEP data as shown in Table 10. Table 10 shows 1982 to
have the highest .annual average values record~d by both STPUD and NDEP.
Typically, at low nitrate concentrations such as those . found in the Carson
River) Brucine method analyses give erroneously high results •. ~herefore)

though we have lowered the nitrate levels from values that would be obtained
by averaging all available nitrate data (including Brucine Method measure
ments), the fact that 1982 was probably a "high ll nitrate year indicates that
we may not have lowered them enough. Future nitrate data resulting from the
Cadmium Reduction Method will be important in refining our analysis.

b. Total nitrogen data adjustments

Total nitrogen consists of nitrogen in four basic forms: Nitrite, nitrate)
ammonia, and organic nitrogen. The sum of ammonia and organic nitrogen is
called Kjeldahl nitrogen. Nitrite exists in very small quantities in surface
waters, because it is readily oxidized to the nitrate form. In order to
determine total nitrogen; nitrite, nitrate, and Kjeldahl nitrogen concentra
tions must be determined in separate analyses and summed together. Because
historical nitrate determinations made by the Brucine Method have been inappro
priately high, historical total nitrogen values must.be adjusted downward to
compensate for such inaccuracies.

For the West Fork CarsOn River, nitrate nitrogen has accounted for only 8
percent and 14 percent of historical total nitrogen measurements at Woodfords
and Paynesville respectively. Thus, we ar:e adjusting for relatively small
errors in recorded nitrogen values, and it follows that possible errors in the
adjustment process would also be small. Therefore, total nitrogen values were
adjusted to utilize the relatively large quantity of data where the Brucine
method was used for the nitrate component, rather than using only measurements
where the Cadmium Reduction method was used.

At stations where Regional Board nitrate data were available, this Cadmium
Reduction method mean of monthly means nitrate value was substituted for all
Brucine method nitrate values and a new total nitrogen value determined. At
stations where Regional Board staff did not monitor, the percent change in
nitrate levels between a particular Brucine method station and the nearest
upstream station monitored by Regional Board staff was first determined •. For
example, examination of Table 10 shows that the percent change from Paynes
ville to State Line is an 11 percent decrease using 1981 STPUD data. The
'percent change was then multiplied by and added to (or subtracted from) the

'. Regional Board study nitrate value to obtain the nitrate value used to adjust
total nitrogen values. The adjusted nitrate value was then added to measured
Kjeldahl nitrogen and nitrite values to obtain the adjusted total nitrogen
values.

/
./
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3. Spatial Changes in Water Quality

When spatial comparisons of water quality constituent levels are made it is·
important that the samples to be compared were taken at approximately the same
time. Only Regional Board staff and STPUD staff monitored different stations
on the same day. Table 11 uses these data to compare water quality values for
5 different stations on the West Fork Carson River. Although the water
quality of the West Fork Carson River is excellent at all monitored stations
in California, some degradation is occurring. Review of Table 11 indicates
that most constituent levels are increasing as the river travels downstream,
except for sulfate.

Monitoring at the five stations indicates that total filterable residue (TFR)
is increasing at a fairly constant rate from station 'f~station for monitoring
conducted by the Regional Board and STPUD in 1981. However, 1982 STPUD

. monitoring showed little increase from Woodfords to Paynesville and a large
increase in the downstream station 2 miles north of State Line.

Nutrient increases occurred predominately. between Wood fords and. Paynesville as
indicated by both the Regional Board and STPUD monitoring. Between Paynes
ville and State Line decreases were exhibited by 1981 STPUD monito~ing for
nitrate and total phosphorus, with a small increase in total nitrogen. 1982
STPUDmonitoring showed increases in all three nutrients levels from Paynes
ville to 2 miles north of State Line. It is uncertain if these increases
occurred during the 2 mile reach from Paynesville to StateLine or from State
Line to the station 2 miles downstream.

Table 9 indicates that mean sulfate levels on the West Fork Carson River at
Hope Valley, Woodfords, and Paynesville were 3.5, 2.0, and 4.0 respectively •.
This is misleading because the Woodfords value was averaged with 30 samples
taken by the Department of Water Resources CTable 3). The Hope Valley and
Paynesville values of 3.5 and 4.0 respectively were each the average of only
two samples. Table 11 shows the spatial changes in sulfate, based on the
limited data available. It can be assumed that the average value of 2.0 mg/l
from Woodfords is representative of the long-term average for all stations.

4. Variability of Water Quantity and Quality of the West Fork Carson River

Streamflow for the West Fork Carson River can fluctuate greatly. USGS has
re~orded maxium and minimum flows of 4890 cfs and 5 cfs respectively at
Woodfords, CA. F16w above Woodfords is only slightly regulated by several
small reservoirs, with a total capacity of about 1,500 acre-ft.

Annual stream flow can also vary tremendously. In 1977, 18,900 acre-ft. was
recorded at Woodfords, compared to 136,800 acre-ft. in 1982. Figure 1 illustra-

.tes the annual streamflow recorded at Woodfords since 1939. .
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Water rights on the West Fork Carson River are extensive. Diversions for
agricultural purposes can reduce the flow significantly from Wood fords to the
State Line. During drought years, all the water in the West Fork Carson River
has been diverte~ from the river upstream of Paynesville for irrigation. ~

Below Paynesville the river bed has remained dry until agricultural return
waters and groundwater inflow replenished it.

Water quality of the West Fork Carson River can fluctuate dramatically due to
seasonal variations and precipitation runoff events. The 1980 USGS water
quality monitoring was conducted during runoff events. The USGS recorded
maximum values for total nitrogen and total phosphorus in Table 8 were over 10
times the mean of monthly means concentrations listed in Table.9. High runoff
events cause increased sediments and organic nutrients to be washed into or
eroded by the river, resulting .in atypically high concentrations of these
constituents. ........-.) .

5. Water Quality of Tributaries

Table 5 presents water quality data for the West Fork Carson River and select
ed tributaries. Many of the tributaries exhibit water quality significantly
different from that of .the West Fork .. Due .to the small amount of available
data, specific numerical objectives are not proposed for these tributaries.

Total filterable residue has been determined to be much higher than in West
Fork Carson R,iver waters for most of tributaries listed in Table 5. Only
Willow Creek exhibits similar quality. The cause of these differences is
uncertain.

All tributaries exhibit sulfate levels similar to those of· the West Fork,
except Red Lake Creek. The ~ean of monthly mean value for Red Lake Creek 1S

at least three times that of other tributaries' and the West Fork. The high
sulfate levels monitored by the Regional Boa~d during the low flows of 1981
were probably caused by Red Lake Creek. The high sulfate concentrations in
Red Lake Creek could be caused by drainage from an abandoned mining operation,
or alternately, from a natural phenomenon.

B. INDIAN CREEK WATERSHED DATA

1. Indian Creek Reservoir

Indian Creek Reservoir (ICR) was constructed to provide storage for reclaimed
wastewater exported by the South Tahoe Public Ut'ility District (STPUDL ICR
waters are used for irrigation typically from April through October. Because
of the high qualit'y of the exported re~laimed wastewater (when compared to .
conventionally treated wastewater), ICR is also used for recreational purposes.

Numerous water quality studies ( 1,2,3,4,5) have been conducted on Indian Creek
'Reservoir in addition to" monitoring conducted by STPUD. Water quality data
from these reports are not presented here. However, chemical water quality of
ICR as monitored by STPUD du:ing 1982 is presented in Table 12.
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The water quality of ICR has been influenced almost entirely by the quality of
effluent that STPUD exports to the reservoir. From 1969 to 1976, 78% of the
total inflow to ICR came from STPUD. The remaining inflow has come from
precipitation on ICR and runoff from relatively undisturbed lands.

The use of ICR waters for irrigation purposes has been successful. ICR has·
provided an additional 4,500 acre-ft. of water to supplement the natural water
supply. Most importantly, ICRhas provided water to agricultural lands when
natural waters were unavailable.

Unfortunately, !CR has not been as successful as a recreational facility.
Numerous fish kills have occurred at ICR over the years. Obnoxious algal
blooms continue to plague the facility. The feasibility of maintaining
designated beneficial uses of ICR with STPUD effluent .Js questionable.
Potential nutrient removal capabilities may not be great enough to prevent
future fish kills and obnoxious algal blooms.

2. Indian Creek

Indian Creek. is tributary to the East Fork Carson River in Nevada and drains
much of the agricultural land in Diamond, Dutch, and Long Valleys. Indian
Creek and the East Fork have distinct watersheds in California. The water
quality and quantity at Indian Creek are affected by adjacent agricultural
lands and releases from ICR. West Fork Carson River water can be diverted
into Indian Creek by irrigation ditches. This Indian Creek should not be
confused with the Indian Creek which also· flows into the East Fork Carson
River near Markleeville, California.

a. Water quantity and quality monitoring

No streamflow data are available for Indian Creek. Its flows are subject to
control by agricultural diversions and return flows, and releases from rCR.
STPUD monitoring indicates that the streambed dries up above Diamond Valley
during the fall months.

Few water quality data are available for Indian Creek. STPUD has monitored
the creek since 1981. Monitoring has been conducted primarily in Diamond
Valley, with a few samples taken in Dutch Valley near State Line, and above
Diamond Valley.

b. Existing chemical water quality

Table 13 presents Indian Creek water quality data for Diamond Valley. Table
14 presents spatial variations in Indian Creek water quality for the 1981
irrigation season •

·As with the West Fork Carson River it was necessary to adjust nitrate and
, total nitrogen values due to the method used for nitrate analysis. However,

Regional Board staff did not conduct any monitoring of Indian Creek •. Adjust
merit was based upon split sampling conducted by the Regional Board and STPUD.
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The water quality of ICR has been influenced almost entirely by the quality of
effluent that STPUD exports to the reservoir. From 1969 to 1976, 78% of the
total inflow to ICR came from STPUD. The remaining inflow has COme from
pbecipitatiort on ICR and runoff from relatively undisturbed lands.

The ose of ICR waters for irrigation purposes has been successful. ICR has
provid~d an additional 4,500 acre-ft. of water to supplement the natural water
supply'" ,Most importantly, ICR has provided water to agricultural landS when
natural waters were unavailable.

Unfortunateiy, ICR has not been as successful as a recreational ~~cility.
Numerous fish Jtills have occurred at ICR over the years. Obnoxious algal
blooms continue, to plague the facility. The feasibility of m?intaining
designated beneficial uses of ICR with STPUD effluent_,~s qu~sdonable.

Potential nutrient' removal capabilities may not be great ef.\bugh to prevent
future fish kills and obnoxious, algal blooms.

2. Indian Creek'

-
Indian 'Creek, is tributarY'.to the East Fork Carson Rr~er in Nevada and drains
much of the agricultural lAnd in Diamond, Dutch, flhd Long Valleys~ Indian
Creek and the East Fork have distinct watersheds'~n California. The water
quality and quantity of Indian\Creekare affect:~d by adjacent agricultural
lands and releases from ICR. West Fork Carso£River water can be diverted
into Indian Creek by irrigat ion ditches. Tplis Indian Creek should not be
confused with the Indian Creek which also .,flows into the East Fork Carson
River near Markleeville, California~ ,

.I"

a. Water quantity and quality monitor'ing
/

No streamflow data are available ~d~ Indian C~eek. Its flows are subject to
control by agricultural diversion~ and return flows, and releases from ICR.
STPUD monitoring indicates tha~/"the strea~ bed dries up above Diamond Valley
during the fall months. '. ,/ '

Few water quality data are/~ailable for Indian Creek. STPUD has
the creek since 1981. Mg6itoring has been conducted primarily in
Valley, with a few sam~es taken in Dutch Valley near State Line)
Diamond Valley. ,f' ,

I

b. EXistingChem~water quality

Table 13 presenf~ Indian Creek water quality data for Diamond Valley. Table
14 presents sp.dfial variations in Indian Creek water quality for the 1981
irrigation s~'~son.

J

/
·As with tp'E! West Fork Carson River it was necessary to adjust nitrate and
total n~{rogen values due to the method used for nitrate analysis. However,
Regionp'i Board staff did not conduct any monitoring of Indian Creek. Adjust
ment,~as based upon split sampling conducted by 'the Regional Board and STPUD.

",// .
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Regional Board staff and STPUD conducted separate nitrate analyses on three
samples obtained at three locations on the West Fork Carson River. The
average difference between the separate analyses was 0.05 mg/l, with a stan~·

dard deviation of 0.01 mg/l. All STPUD recorded val~es were below 0.10 mg/l
during this test.

For values above 0.10 mg!l, the method STPUD uses for nitrate analyses
(Brucine method) becomes considerably more accurate. Therefore, values STPUD
recorded for Indian Creek above 0.10 mg/l were not adjusted. Values below
0.10 mg/l (7 out of 21 samples) were reduced by 0.05 mgt!. Because total
nitrogen is the result of summing nitrate, nitrite, and Kjeldahl nitrogen
results together, total nitrogen results were adjusted if nitrate results were
adjusted. Because large nitrate values were recorded during the summer and
fall months, the adjustments made had very little eff~ct on the mean values
listed in Tables 13 and 14. .

~

Water quality monitoring of Indian Creek in Diamond Valley (Table 13) exhibits
constituent values which are much higher than values recorded for the West
Fork Carson River and its tributaries (Tables 5 and 9).

The mean value for nitrate in Indian Creek is 50 times greater than the mean
value observed at Woodfords for the West Fork Carson River. Most of the other
constituents are 2 to 20 times greater than West Fork mean values.

c. Spatial variations in Indian Creek quality

Spatial variations in Indian Creek water quality during the 1981 irrigation
season are presented in Table 14•. Substantial increases in all constituents,
except ammonia, were observed in Diamond Valley. The largest increase was
observed in nitrate, which increased from 0.22 mg!l above Diamond Valley to
1.13 mg/l in Diamond Valley.

From Diamond Valley to the State Line man)' constituent levels were observed to
decrease. Reductions in total nonfilterable residue, e~ectrical conductivity,
nitrate and total nitrogen concentrations were observed to occur between
Diamond Valley and Dutch Valley near State Line. Nitrate decreased from 1.13
mg/l to 0.07 mg!l between these points. It is assumed that the reduction in
nitrate was the result of this biologically available form of nitrogen being
taken up by aquatic vegetation, being converted to organic nitrogen in the
process. This assumption is supported by the fact that organic nitrogen
levels were observed to increase between Diamond Valley and the State Line.
Total phosphorus levels were also observed to increase.

d. Temporal nitrate variations in Indian Creek

Figure 2 shows temporal nitrate variations in Indian Creek in Diamond Valley
.Nitrate levels are observed to increase dramatically during periods of irriga
tion. Releases from ICR are probably primarily responsible for the large
increases in nitrate which have occurred in Indian Creek. However, it is
uncertain why nitrate levels in samples which were collected remained low
during the known ICR releases which occurred from February to June of 1982.
The most probable explanation is that samples of Indian Creek were not taken
during times of releases from ICR. Low May and June 1982 nitrate values could
also result if ICR waters were entirely routed into Diamond Ditch for irriga
tion in Wade and Carson Valleys.
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Avcrar;c Concentrations of Surface Irrigntion \hter DllI'ing Irrigation Senson

So i1 'IType" Item TOO ' OOD TN2
N03-N

'11>2 P04-P

Hend Water 136 4.4 0.81 0.25 0.45 0.23

Sn.rm...m-Witt Tail Water 167 12.8· 1.44 0.40. 0.95 0.55

I Cone. FactoI' 1.2 2.9 1.8 1.6 ' 2.1 2.4

Head Wa-ter 99 1.7 0.32 O,l4·, ., 0,14 0.08
., .,

HcrituG's Tail Water 98 7.4 0.57 0,25 0.30 0.19

Cone. Factor 1.0 4.4 1.8 1.8 2.1 2.4

IJ\veraaes of flow-weighted concentrations lor 1974 and 1975 irrigation seasons and, ntl!l'ericai.
average concentrations for 1976 irrigation season.

2Avern.ees of concentrations for 1975 and 1976 irrigation sea.sons.

,.
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APPENDIX B

FLUX CALCULATION DETAILS FOR FIGURE 3

Figure 3 compares the potential total nitrogen loading to the West Fork Carson
River due to existing septic tank/leachfield systems and the calculated
average daily flux for 1982 at each of the specified locations based on
recorded flows and river sampling data. Flux is expressed as the average
pounds of total nitrogen that flow past each station in one day.

A. Method Used To Determine Calculated Flux

Regional Board and STPUD water quality data for 1982 and 1982 USGS streamflow
records were used to determine t~e 1982 average daily flux at Hope Valley,
Woodfords, Paynesville, and State Line. Total nitrogen flux was calculated by
multiplying total nitrogen concentrations by streamflows. The 1982 average
daily flux for each station presented in Figure 1 was determined by averaging
the flux calculated at each station for each month. Flux for each month was
calculated by multiplying average or adjusted monthly concentrations by the
respective average monthly streamflows.

Streamflow was monitored continuously at Woodfords by USGS. No year-round
streamflow monitoring was conducted at Hope Valley, Paynesville, or State
Line. Average streamflow at Wood fords for each month was determined from USGS
records. Streamflow values at Hope Valley were assumed to be 10 percent less
than values recorded at Woodfords. Streamflow values at Paynesville and State
Line were assumed to bela percent greater than values recorded at Woodfords .

. Regional Board total nitrogen monitoring was conducted on a monthly basis at
Hope Valley, Woodfords, and Paynesville during 1982. STPUD total nitrogen
monitoring was conducted on a monthly basis at Woodfords, Paynesville, and two
miles downstream of State Line during 1982. Regional Board and STPUD total
nitrogen concentrations obtained at Wood fords and Paynesville were averaged
for each month to determine the average monthly concentrations for each
station. Only the Regional Board collected data at Hope Valley, and only
STPUD monitored two miles downstream of State Line. Since Wood fords and
Paynesville concentrations were averaged on a monthly basis, monthly concen
trations used for Hope Valley and State Line had to be representative of both
Regional Board and STPUD monitoring if spatial comparisons between each
station were to be made. For this reason, Hope Valley and State Line total
nitrogen concentrations used to determine the flux for each month were adjust
ed values.

Regional Board total nitrogen concentrations measured at Hope Valley were
adjusted in the following manner:

1. For each month the Regional Board Hope Valley concentration was divided
by the Regional Board Woodfords concentration monitored on the same day.
This ratio represents the increase or decrease observed between Hope
Valley and Woodfords for each month.
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2. The ratio determined in No.1 above for each month was multiplied by the
respective monthly concentration at Wood fords as determined by averaging
Regional Board and STPUD data. These values are estimates of the average
Hope Valley concentrations for each month which would have been calculated
if the Regional Board and STPUD had monitored at Hope Valley.

3. If no monitoring was conducted at Hope Valley by the Regional Board for a
particular month, the adjustment ratio was calculated in an alternate
manner from that which is described in No. 1 above. The ratio for that
month was determined by dividing the 1982 average Regional Board concentra
tion at Hope Valley by the 1982 average Regional Board concentration at
Wood fords •

STPUD data collected two miles downstream of State L~ne were adjusted 10 the
following manner:

1. For each month State. Line values were determined by averaging the STPUD
monthly sampling data collected two miles downstream and·at Paynesville,
because State Line is located approximately haifway between these two
monitoring stations.

2. The State Line values determined in No. 1 above were divided by the STPUD
Paynesville values for each month. This ratio represents the increase or
decrease observed between Paynesville and State Line for each month.

3. The ratios determined in No.2 above for each month ,,,ere multiplied by the
respective monthly average Paynesville values determined from Regional
Board and STPUD data. These monthly values represent the average State
Line value for each month which would have been calculated if both the
Regional Board and STPUD had monitored at State Line during 1982.

4. If no monitoring was conducted by STPUD for a particular month, the··
adjustment ratio was calculated in an alternate manner from that which is
described in No. 2 above. The ratio for that month was determined by
dividing the 1982 average STPUD concentration as adjusted in No. 1 above
by the 1982 average STPUD concentration at Paynesville.

B. Method Used To Determine Septic Tank/Leachfield Flux

Septic tank/leachfield systems discharge wastewater which contains an average
of 13.0 gm/cap/day. Assuming 2.77 persons per residence, the average discharge
from a residence would be 0.08 lbs/day. Assuming 20 percent removal from
septic tank treatment and soil percolation, the potential total nitrogen input
per residence is 0.064 Ibs/day.
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Regional Board staff counted the number of campground, hotel/motel, and
residential units on the West Fork Carson River. Each campground unit was
assumed to be equivalent to one quarter of a Singl~ Family Unit (SFU) and each
hotel/motel unit was assumed to be equivalent to one half of a SFU; Table 21
exhibits the number of SFU's and their respective loadings to the West Fork.
The total loading is the sum of loading from all septic tank/leachfield
systems above each station.

C. Additional Considerations

The potential total nitrogen inputs due to septic tank/leachEield systems were
calculated based upon the assumption that all the nitrogen discharged enters
the river,except for the 20 percent removed during septic tank treatment and
soil percolation. This assumption is probably t.rue for septic tank/leachfield
input above Woodfords due to geologic conditions. However, below Woodfords
there is little to base this assumption on. A certain percentage of the
septic tank/leachfield loading probably enters groundwaters which do not enter
the West Fork. The assumption is made that all effluent enters the river to
calculate the maximum potential septic tank/leachfield loading.
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C. PROPOSED WATER QUALITY OBJECTIVES

1. General

Water quality objectives are intended to protect the public health and welfare
and to maintainor enhance water quality in relation to the intended benefi
cial uses of the water. They represent conditions that could reasonably be
achieved through the coordinated control of all factors which affect water
quality in the area. The objectives, when compared to future water quality
and discharge data, will also provide the basis for detecting any future trend
toward degradation orenhancem~nt of basin waters.

For certain water quality constituents important to public health, objectives
are written so as to provide protection under all circumstances and conditions
for obvious reasons whereas constituents. important to other beneficial uses
may allow. for degradation of use under extreme circumstances. Constituents of
concern to public health are set forth in Title 22 of the California Adminis
trative Code as maximum levels and these were incorporated as objectives for
the West Fork Carson River and Indian Creek watersheds. Considerable informa
tion has been developed supporting the public health limits; thus quantitative
levels are possible.

All of the proposed water quality objectives are consistent with the nondegra
dation policy established by the State Water Resources Control Board Resolu
tion No. 68-16. The 1975 objectives were also based upon the nondegradation
policy.

2. Evaluation of 1975 Objectives

Review of 1975 objectives and the water quality data used to establish them
has revealed some shortcomings. Evaluation of recent water quality monitoring
data has made it apparent that the following changes and additions should be
be made to the 1975 objectives:

1. Establishing State Line nume.rical objectives.

2. Adding nitrate and Kje1dahl nitrogen objectives.

3. Specifying numerical objectives in terms of mean of monthly mean
values instead· of annual average and 90 percentile values~

4. Revising total nitrogen, total phosphorus and ·sulfate
objectives at Woodfords.

5. Designating biological objectives to protect non-water-contact
recreation and freshwater habitat beneficial uses.
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3. Need For Dividing The West Fork Carson River Into Two Segments For
Establishing Objectives

The 1975 West Fork Carson River objectives were based upon data collected at
Wood fords , California. Woodfords is approximately 6 miles upstream of the State
Line. Agriculture has historically taken place between Woodfords and the
State Line (Appendix A). Monthly data collected at Paynesville since 1967 were
not used in formulating objectives in the 1975 Basin Plan.

As was previously discussed, existing West Fork water quality at Woodfords is
not representative of West Fork waters downstream. Though water quality.
monitoring below Woodfords shows these waters to be of excellent quality for
all established beneficial uses, significant differences from upstream quality
are apparent.· This monitoring also indicates that the water quality of the
West Fork in California below Woodfords has been relatively stable on an
annual average basis (Table 2). We have therefore proposed to establish State
Line objectives to represent West Fork Carson River water quality below
Wood fords in California.

4. Need For Nitrate Nitrogen Objectives

Percolation of wastewater through adequate soils will effectively remove most
undesirable constituents, including pathogenic organisms, so prevention of
direct discharges to surface waters and groundwater basins will effectively
protect such waters from most potential pollutants in many cases. However,
nitrate nitrogen is not effectively removed by soils. In the West Fork Carson
River Hydrologic Unit, the potential for degradation of groundwaters and
surface waters due to nitrate discharges exi~ts. Within this Hydrologic Unit,
nitrate sources include onsite domestic wastewater systems, exported effluent
from the South Tahoe Public Utility District (STPUD), and fertilizer applied
to agricultural lands. As ~means of monitoring and regulating these nitrogen
inputs, nitrate nitrogen objectives are necessary. It is therefore recommen
ded that specific surface water objectives for nitrate based on existing water
quality be established to supplement the public health requirement that nitrate
cannot exceed 10 mg!l as N in surface waters or groundwaters.

5. Need For Kjeldahl Nitrogen Objectives

Total nitrogen consists of nitrogen in the nitrate, nitrite, ammonia,and
organic nitrogen forms. Kjeldahl nitrogen is the sum of ammonia and organic
nitrogen. Nitrites are usually not detectable in natural. waters because they
readily oxidize to the nitrate form. Therefore, total nitrogen, for all
practical purposes, is the sum of nitrate and Kjeldahl nitrogen determina
tions. For this reason, Kjeldahl nitrogen objectives are needed.

6. Rationale For Specifyi~g Numerical Objectives Only As Mean Of Monthly Means

Mean of monthly mean objectives are proposed because they are more representa
tive of actual water quality than the present annual average objective. An
annual average can be weighted toward a particular month or season if most
of. the monitoring occurs during that time. A mean of monthly means value
welghts all the monthly data equally, producing a more representative water
quality value.
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Natural variations of constituent levels in the West Fork Carson River are
extreme. The U. S. Geological Survey has documented constituent levels ten
times greater than our present annual average water quality objectives during
precipitation runoff events. Maximum numerical objectives would be difficult
to establish at levels high enough to prevent their being exceeded as a result
of natural events •. On the contrary, if maximum value objectives are set
excessively high to accommodate natural variations, water quality degradation
may occur. For these reasons we are not proposing maximum value numerical

.objectives.

Nintieth percentile objectives have the same types of disadvantflges as dis
cussed above for maximum value objectives, though not as severe. Conversely,
90th percentile objectives lack the principal advantage of maximum objectives.
which is that compliance determinations can be made from evaluations of single
measurements for maximum value objectives. Since 90tl( percentile objectives
offer no significant advantage as a supplement to mean of monthly means objec
tives, we are not proposing 90th percentile numerical objectives.

Water quality objectives could also be based upon a reasonable range of values
instead of an average based on mean of monthly means. However, since the West
Fork Carson River is subject to extreme natural variations during all seasons.
the range of acceptable values would ~lso be extreme. This could resuLt in.
degradation of water quality because constituent levels observed. once every
100 years would become acceptable. Numerical objectives are used primarily
for detecting future trends toward degradation or enhancement of water quality
and conducting wasteload allocations. Obj~ctives based on a range .of values
can not serve these purposes.

7. Narrative Objectives

Narrative objectives are included with numeric'al objectives in the recommended
plan revisions. These narrative objectives are consistent with the Nondegrada
tion Policy adopted by the State Water Resources Control Board on October 28,
1968. Generally. the narrative objectives do not allow waters to be degraded
at a particular location and time. These narrative objectives. in conjunction
with waste discharge requirements for specific dischargers as necessary will
allow for effective enforcement by the Regional Board.

The most significant differences between the proposed narrative objectives and
the narrative objectives which are specified in the existing basin plan involve
increased attention to prevention of biostimulation. In the proposed amend
ment~, this is addressed in narrative objectives titled "Biostimulatory
Substances". "Algal Growth Potential". and "Species Composition". The impor.,.
tance of prevention of biostimulation is discussed in detail later in this
report in the section titled "Justification for Setting Objectives in Accor
dance Wi th the Non-Degradat ion Policy".

; 8. Numerical Objectives

Tables 15 and 16 contain the historical mean of monthly mean values from Table
9, the adjusted (as discussed previously) State Line values. present objec
tives and proposed objectives. Proposed objectives are based upon actual or
adjusted mean of monthly mean values at the Wood fords or State Line Station.
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f. Sulfate objectives

A new total sulfate objective is proposed for Woodfords. The existing objec
tive of 1.0 mg/l is proposed to be replaced by an objective of 2.0 mg/l. A
State Line sulfate objective is proposed to be added.

Sulfate objectives are based primarily on data obtained at Woodfords. As was
previously discussed, the sulfate monitoring conducted at Hope Valley and
Paynesville is extremely limited (2 samples). These data should be used for
spatial comparisons only. These comparisons indicate that sulfate concentra
tions change little from point to point long the river. Therefore, long term
monitoring at Wood fords was used to establish objectives at both stations.

No data weieused in establishing the 1975 Plan 1.0 mg/l objective for sul~

fate. It appears to have been based upon measurements of other natural
surface waters in the region. Actual monitoring indicates that 2.0 mg/l is a
representative value. Propoied objectives at Woodfords and State Line corres
pond to this measured value.

g. Chloride objectives

Proposed objectives for chloride are based upon monitoring conducted at
Woodfords and Paynesville. Few data were available to adjust the Paynes
ville data to State Line. Measured values of 0.8 mg/l and 2.1 mg/l were
recorded at Woodfords and Paynesville respectively. No change is proposed for
the objective at Woodfords, and a State Line objective of 2.5 mg/l is proposed
to be added.

h~ Boron objectives

Water quality monitoring .at Wood fords was used to establish the boron objec
tive at W6odfords and State Line. No change is pr6posed for the 0.02 mg/l
objective' at Woodfords. A State Line objective of 0.02 is proposed to be
added.

1. Sodium (percent) objectives

Like boron, sodium was based on data collected at Woodfords. The existing 20%
objective at Woodfords, is not proposed to be changed. A State Line objective

of 20% is proposed to be added.
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9. Justification For Setting Objectives In Accordance With The Non-Degrada
tion Policy

a. Introduction

In establishing water quality objectives, Regional Boa~ds must consider
existing and potentially achievable water quality, as well as environmental
and socioeconomic factors (Porter-Cologne Act, Section 13241). Objectives are
generally set at levels which will protect the most critical beneficial use.
(that is,the use requiring the most stringent objectives). If there are no
overriding socioeconomic conditions to justify pe~itting the degradation of
existing high quality waters, state and federal non-degradation policies
(State Board Resolution 68-16 and 40 CFR 35.1550) provide that such high
quality shall be maintained.

As discussed previously, all of the proposed numerical and narrative objec
tives are based on the non-degradation policy, which provides for a very high
level of water quality protection. However, since the existing high quality
of the waters of the West Fork Carson River Hydrologic Unit is influenced at
least to some degree by ~aste discharges, basing objectives on non-degradation
does n:ot provide for the best possible water quality. .

Achieving the best possible natural water quality would necessitate a " zero
disCharge" policy, which would be economically unacceptable at this time.
Further, the proposed objectives are generally far below levels where current
k?owledge indicates that any harm to beneficial uses could occur, as shown in
Tables 9 and 18. The only proposed objectives for which there is some reason
able chance that degradation of beneficial uses could occur are the nutrient
objectives, and the following discussion addresses this issue.

b. Critical beneficial uses

For many beneficial uses,. "criteria" based on scientific research (e.g.,
bioassays, agricultural experiments and medical records) are available to
indicate constituent levels which must not be exceeded if the use is to be
protected. Tables 9 and 18 summarize the proposed objectives and criteria for
protection of waters used for domestic supply and for irrigated agriculture.
The Environmental Protection Agency (EPA) has recently published criteria for
65 "priority pollutants", mostly heavy metals and toxic organic substances
which could enter waters via industrial discharges.

There are no industrial discharges in the West Fork watershed, and monitored
water quality shows constituent levels well below maximum permissible levels
for municipal and agricultural use.

The West Fork Carson River is not officially designated for municipal use,
since local water supplies are from domestic wells; however, recreational users
probably occasionally drink the water. The West Fork is designated for water
contact recreation use, which requires water quality approaching drinking
water standards.



-17-

The uses of the West Fork requiring the greatest degree of protection are its
uses for cold freshwater habitat, and non-water-contact recreation (including
aesthetic enjoyment). Although few quantitative biological data are available
on the West Fork, it supports an excellent cold water fishery (7) with eight
native and four introduced fish species. Its invertebrate fauna is similar to
that of other oligotrophic Sierra Nevada rivers (6).

Limited algal productivity data were collected by the U. S. Geological Survey
at Woodfords (Table 19). They seem to indicate bloom conditions during some
periods, but no interpretation of the data is available; it is not indicated
whether these are attached algae or planktonic algae released from small
upstream reservoirs. In summary, the West Fork (at least above agricultural
diversions) appears to provide generally excellent oligotrophic aquatic
hahi tat.

The West Fork with its scenic watershed, excellent'trout fishery, and numerous
opportunities for camping, picniCking and outdoor sports, is part of the
attraction that draws 2.2 million visitors to Alpine County each year. It has
been stated (7) that the West Fork is sufficiently outstanding to be consi
dered for inclusion in the federal Wild and Scenic Rivers system. A Califor
nia scenic highway parallels the river for much of its course. Aesthetic
enjoyment of clear, clean water is certainly part of the visitor's experience.

Increased nutrient loading to the West Fork from point or non-point sources
could result in undesirable biostimulation, which would impair both critical
beneficial uses. Biostimulation can result in replacement of diatoms by
attached filamentous green or blue-green algae, with possible adverse impacts
on the stream system as a whole.

Large mats of filamentous algae are aesthetically displeasing; they may snag
fishing gear, make rocks slippery to waders, and cause unpleasant tastes or
odors. They may be less palatable than diatoms to "fish food" invertebrates.
Algae mats may trap sediment and alter the character of the streambed, which
is important both for invertebrate survival and fish spawning. Clumps of .
algae may break loose and clog downstream water intakes or create a downstream
biochemical oxygen demand (8). Increases in phosphorus, iron, molybdenum, and
other elements required for nitrogen fixation can encourage the growth ~f

N-fixing blue-green algae, SOme species of which excrete toxic chemicals.

There are few existing sources of nutrients which could cause biostimulation
in the West Fork. Most nutrients (e.g., phosphorus, iron and other metals)
can be adequately controlled through Best Management Practices to prevent
eroded sediment from logging, construction and other activities from entering
the river. Nitrogen, particularly nitrate nitrogen, is less controllable, but
it is the critical constituent which must be controlled for prevention of
biostimulation in the West Fork Carson River in California.
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c. Nutrient limitation concepts

The Regional Board staff report for proposed Truckee River Basin Plan amend
ments (9) included a detailed review of the literature on nutrient limitation
in streams, which is summarized and updated below.

The growth of attached algae in streams is controlled byha complex of interac
ting physical, chemical, and biological factors. These include light» tempera-:
ture, current, grazing, and competition, in addition to nutrients. Too much
or too little of an environmental factor may be detrimental. If all other
factors are favorable, the growth of algae will be limited by the nutrient in
shortest supply. However, the limiting nutrient may vary with time or from
place to place in the same body of water. In bioassays of waters with very
low nutrient concentrations, like those of the Lake Tahoe region, additions of
two or more nutrients will stimulate more growth of algae than the limiting
nutrient alone. In most fresh waters which have been studied, the limiting
nutrient is either nitrogen or phosphorus, although adequate quantities of
both are necessary for optional growth. For reasons discussed below, it is

• apparent that nitrogen is limiting in the West Fork Carson River.

Inorganic nitrogen, particularly nitrate; is the form of nitrogen given most
attention in nutrient studies. In aerobic waters, it is the form most easily
available to algae. It is also the form most likely to reach surface waters
by percolation of groundwater from wastewater disposed to land. If terres
trial vegetation is disturbed, interruption of normal soil nitrogen cycles
may also result in the release of large quantities of nitrate to groundwaters,
and ultimately to surface waters (10).

However, recent research indicates that nitrogen can t>e stored and recycled in
streams, so that analysis of nitrate in grab samples may not document all the
nitrogen available to attached algae. Storage occurs in stream sediments,
living and dead organic matter, ·and in the "epilithonlt

• The latter is the
complex comtlllinity of algae, bacteria, fungi, and small animals, embedded in a
polysaccharide matrix, which covers all submerged rocks in streams C11). the
"Nutrient Spiralling Concept", is a recent unifying theory which assumes, in
contrast to nutrient cycling, that in any reach ofa stream, part of the .
energy and nutrients will be stored, ~art will be cycled biologicallYt and part
will be exported downstream(12). Spiralling length, lithe expected dO\mstream
distance of a nutrient atom as it completes a cycle", is dependent on the rate
of cycling between organimsCor sediment) and water, and the degree to whi.ch
downstream transport of dissolved or particulate matter is retarded. Applica
tion of this concept can provide an index of how efficiently a stream eco
system uses nutrients in relation to downstream flux.

A tracer experiment in a Humboldt County, California, stream showed a 50
percent loss of injected nitrate over a 327 meter reach in a 24-hour period
(13). Sixty-four percent of this loss was attributed to "transient storage"
in permeable stream sediments, and 36% to biotic uptake. It was concluded
that "the transient storage component may enhance biotic prOduction by reten
tion of nutrients for subsequent uptake, resulting a more efficient internal
recyc ling within a defined reach".
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d. Nitrogen limitation in the Carson River

Several types of evidence strongly suggests that the West Fork Carson River is
nitrogen limited. Bioassays of waters of the Lake Tahoe and Truckee River
systems, which receive precipitation from the same storms as the West Fork,
and have similar geology, soils, and vegetation, indicate limitation by
nitrogen and in particular by nitrate (9,14,15). Computation of nitrogen:phos
phorus ratios from West Fork Carson River monitpring data also supports nitro
gen limitation.

The concept of the N:P ratio was developed from bioassay studies, and has been
applied mainly to planktonic algae in lakes. However, the concept has also
been used in studies of Pacific Northwest rivers (16). Estimates of the
"ideal" ratio of nitrogen to phosphorus for growth of algae vary (probably
reflecting differences in requirements of different species, and different
experimental conditions). However, a ratio of 10:1 or 11:1 is considered .
"average" (8,9). This means that in waters with concentrations of less than·
ten or eleven parts nitrogen to every part of phosphorus, nitrogen is limit
ing. In waters with more than ten or sleven parts nitrogen to one part
phosphorus, phosphorus is limiting. The ra~ios are usually stated in terms of
inorganic Nand P.

Monitoring data for the West Fork Carson River show ratios of nitrate to total
phosphorus of about 1:3. (Total phosphorus concentrations in grab samples are
essentially the same as total phosphate.) This ratio indicates definite
nitrogen limitation. At the same time, West Fork Carson River phosphorus
con~entrations (from 0.02 to 0.03 mg/l) appear high enough to support some
~dditional growth of algae ·if more nitrogen is added. In 1978, primary
productivity of Lake Tahoe phytoplankton was highest in May when nitrate and
phosphate concentrations were approximately equal at about 4 micrograms (0.004
mg) per liter. When 10 micrograms of nitrate was added to bioassay cultures
of this water, productivity increased 20% (14). Although stream periphyton
may not react in the s~me way as lake plankton, this example shows that a very
small change in nutrient concentration can produce a significant response.
Actually, because current constantly replenishes nutrients, stream algae may
be able to attain higher levels of productivity with lower ambient nutrient
conce,ntrations than are available to lake algae (8).

e. Critical nitrogen concentration

Assuming then, that addition of nitrogen to the West Fork Carson River would
result in some increase in growth of algae, how much nitrogen would be requir
ed to produce "nuisance" conditions: Where should the nitrogen objectives be
set to prevent such conditions?

Faced with a similar problem during the Truckee River Basin Plan update,
Regional Board staff determined that growth of algae in Maris Creek represen
ted clearly undesirable conditions, and calculated the nitrate nitrogen
concentration which should prevent similar conditions from occurring in the
Truckee Rivet more than 10% of the time (9). The procedure used was as
follows:
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1. The critical nitrate concentration (mean nitrate concentration ~n

Martis Creek, 0.10 mg/l) was established.

2. The critical concentration was allowed to be reached at the 10% flow
(and exceeded at even lower flows).

3. The critical concentration times the 10% flow equalled the total flux
(pounds per day) allowed to pass down the river at that site.

4. The natural concentration times the 10% flow equalled the natural
flux passing down the river.

5. The difference between 3 and 4 was the assimilative capacity of the
rlver.

6. The assimilative capacity was added to then~tural flux passing down
the river at the 50% flow to derive the total flux allowed at the 50%
flow.

7. This total flux was used to calcula~e the concentration which would
occur at the 50% flow.

8. The calculated concentration at the 50% flow became the recommended
objective.

Regional Board staff applied this model to the West Fork Carson River, using
the Martis Creek critical concentration of 0.10 mg/l nitrate nitrogen, a 50%
flow of 39 cfs and a 10% flow of 16 cfs. The result was a potential recommen
ded nitrate objec~ive of 0.05 mg/l. Compaied with monitored historical
nitrate concentrtions of 0.01 mg/l at Wood fords and 0.03 mg/l at Paynes~ille,

this calculation suggests that a small amount of additional nitrate could be
allowed to reach the river without creating biostimulation comparable to that
in Martis Creek. It also indicates that objectives set at historical quality
would be more than adequate to prevent biostimulation similar to that in .
Martis Creek fro~ occurring except at 10% or lower flows. This last point is
important in considering whether objectives should be set at "better than
historical quality" levels. Monitoring data suggest that agricultural return
flows downstream of Woodfords are responsible for a decrease in water qual
ity. Regional Board staff believe that additional monitoring is needed to
document the sources of these changes before it can be determined whether
improvements in water quality are feasible in this reach.

f. Conclusion

Nitrate nitrogen is the most critical parameter for which water quality
objectives must be set in order to prevent biostimulation and protect the
beneficial uses of the West Fork Carson River. Existing water quality is
excellent for all beneficial uses. Preservation of existing high water
quality is important to Alpine County residents, to millions of present and
potential recreational visitors, and to downstream water usets in Nevada.
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Scientific calculations indicate that some change in water quality could be
permitted without adversely affecting beneficial uses. However, Regional
Board staff are recommending that no degradation be permitted for several
reasons. ,First, the Martis Creek model may be a less than perfect model for
the Carson River, and the "critical concentration" may be lower, or other
limiting factors (eg., trace metals) may be involved. Second, a margin of
safety seems desirable to allow for potential increases in nitrogen loadings
which may not be fully controllable (e.g., atmospheric deposition, surface
and subsurface flows from new watershed disturbance, increased nutrient
mobilization caused by "acid rain"). Third, there seems to be no overriding
socioeconomic justification for variance from the mandates of state and
federal nondegradation policies. Considering Alpine County's phased growth
policy, pressures for large-scale development in the study area are unlikely
to occur before the next Basin Plan update. Preservation of existing water
quality, with increased chemical and biological monitoring, will provide a
sound basis for reconsideration of objectives should socioeconomic conditions
at that time make degradation more desirable.

10. Comparison Of Proposed Objectives With Nevada Objectives

Table 17 compares present objectives, proposed objectives, and Nevada objec
tives. Proposed objectives are consistent with Nevada objectives, except for
total phosphorus and percent sodium.

Total phosphorus and total phosphate are equivalent. The proposed Woodfords
and State Line objectives of 0.02 and 0.03 respectively for total phosphorus
are greater than the Nevada total phosphate objective of 0.016. Nevada
monthly monitoring at Paynesville since 1967 indicates that phosphorus levels
have been stable on a long-term basis (Table 2) and the mean of monthly means
for the period of record is 0.03. It is uncertain what the Nevada objective
is based upon.

It appears that the Nevada total phosphate objective is based upon the present
Woodfords objective of .015 mg/I. If this is the case, very few data can
support this value (4 samples). Based upon the long-term monthly monitoring
record at Paynesville for total phosphate, it is recommended to establish the
objective on monitored water quality rather than a previously established
Nevada objective, unless other justification is presented.

The proposed percent 'sodium objective of 20 percerit as a mean of monthly means
is based on a historical data base comprised of 114 samples. The present
Nevada objective of 20 percent as a maximum is more restrictive, and it is
unclear what this is based upon. Our proposed 20 percent mean objective is
well below recommended limits for irrigation, as seen in Table 18.
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RATIONALE FOR PROPOSED AMENDMENTS TO
CHAPTER 5: PROGRfu~ OF IMPLEMENTATION

A. CHANGES FROM IMPLEMENTATION PROGRAM IN 1975 PLAN

The proposed implementation program does not differ from that of the 1975 Plan
,-lith respect to discharges which it specifically allows or disallows. The
principal difference is that the proposed program is more detailed. The
proposed program provides detailed discussions of the need to prevent furthe.r
illegal and objectionable STPUD discharges of domestic wastewater effluent as
well as discussions of specific measures which must be specified in waste
discharge requirements if STPUD is allowed to implement its proposed plan to
change its discharge as follows:

o Cease discharge of tertiary domestic wastewater effluent to Indian Creek
Reservoir and commence a new discharge of secondary wastewater effluent
to a new reservoir which would have the single purpose of storage of
effluent for irrigation.

o Change the locations of agricultural sites receiving wastewater effluent
for irrigation, with some sites presently irrigated with tertiary
efflu~nt to be irrigated with West .Fork Carson River water. This river
water would be diverted through Indian Creek Reservoir to maintain the
beneficial uses of the reservoir.

It is si.gnificant that the proposed program of implementation does not prohi-.
bit the proposed STPUD discharge. This is based on the conclusion that, with
proper management, a discharge of this type could occur in the West Fork
Carson River and Indian Creek watersheds ~ithout viol~tingthe proposed water
quality objectives for Chapter 4, which have been discussed previously. On
the other hand, the absence of a discharge prohibition in the implementation
program would in no way constitute a permit to discharge. The District would
have to satisfy the following requirements before the proposed discharge of

:. secondary effluent could commence:

o Submit a complete report of waste discharge including all site-specific
details necessary to assure that the general guidelines for waste
discharge requirements which the implementation program specifies would
be met.

o Complete all environmental documentation necessary to satisfy the
requirements of the California Environmental Quality Act.

o Obtain authorization from the owners of the land where effluent trans
port, storage and discharge for irrigation would occur.

a Obtain waste discharge requirements from the Regional Board.

The 1975 Plan, on page 1-5-42, discusses the need to improve irrigation
practices in the West Fork Carson River and Indian Creek watersheds, and it is
proposed to leave these discussions unchanged in the reVised plan. Further,
the proposed implementation program recommends periodic monitoring of indivi
dual agricultural return flows.
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In summary, the proposed additions to the implementation program specifi:

o that the Regional Board, in conjunction with assisting STPUD with
fncilities improvements grants to the maximum practical extent, continue
enforcement actions as necessary: 1) to prevent unauthorized discharges
of domestic wastewater effluent, 2) to assure that the legal beneficial
uses of Indian Creek Reservoir are maintained, 3) to prevent leakage of
effluent from storage andlor conveyance facilities, and 4) to prevent other
violations of STPUD's waste discharge requirements.

o that the Regional Board include provisions in STPUD waste discharge
requirements to minimize the amount of nutrients leaching into groundvaters
from areas irrigated with domestic wastewater effluent.

o that if secondary effluent is disposed by irrigation of agricultural
lands, the Regional Board would specify stringent waste discharge
requirements and an extensive monitoring program to assure that the
public health is adequately protected.

a that the Regional Board conduct periodic monitoring of irrigation return
flows entering the West Fork Carson River between Woodfords and Paynesville.

o that Alpine County continue enforcement of zoning regulations to limit
densities of septic tank/leachfield systems.

o that Alpine County continue enforcement of ordinances controlling septic
tankl leachfield installations which implement the Criteria for Individual
Waste Disposal Systems specified in the Plan.

o that STPUD correct infiltration and inflow (III) problems 1n its sewer
age facilities.

o and that Alpine County implement non-point source controls to prevent
and mitigate erosion and surface runoff problems.

B. EFFECTS OF PAST AND PRESENT DISCHARGES ON \-JATER QUALITY

1. Indian Creek Watershed

since STPUD began discharging domestic wastewater effluent to Indian Creek
Reservoir in 1968, the quality of its waters has been dominated by the dis
charge. Unfortunately, the discharge has had adverse effects on the benefi-.
cial uses of the reservoir at least since 1972, when a major fish kill of
tr6ut was documented. Subsequently, other fish kills as well as nuisance
conditions from excessive aquatic growths occurred periodically.

Presently, the beneficial uses of Indian Creek Reservoir are being maintained,
but it is highly doubtful that existing STPUD facilities can continue to
provide adequate wastewater treatment. In recognition of this problem, the
proposed implementation program specifies that the Regional Board take actions
necessary for improvements to STPUD facilities.

"
I
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It .is apparent from the relatively poor quality and from the limited fish
population in Indian Creek that this stream has suffered from the activities
of man. The improvements to STPUD facilities which the proposed implementa
tion program mandates will cease illegal discharges of STPUD effluent to the
creek. Additionally, improvement of irrigation return flows may be warranted.

There have been no significant waste discharges other than the STPUD discharge
and ir~igation return flows in the Indian Creek watershed. There have been no
documented impacts on groundwaters from·waste discharges in the watershed.

2. West Fork Carson River Watershed

Discharges of wastes in the West Fork Carson River Hydrologic Unit have
principally been comprised of a small number of onsite domestic wastewater
systems and. irrigation return,flows. Most of the irrigation occurs west of
the river from Paynesville to the State Line, and ih~-preponderance of the
STPUD discharge to agricultural lands has occurred in this area.

As discussed previously with respect to proposed amendments to Chapter 4,
control of discharges of nutrients is critical for prevention of biostimula
tion in surface waters. The most significant nutrient which could enter the
river from both onsite domestic wastewater disposal systems and irrigation
return flows is nitrogen. To assess the effects of these discharges on the
West Fork Carson River, we have used historical data for river nitrogen
concentrations and flows to calculate annunal average nitrogen flux, in units
of pounds of nitrogen flowing down the river per day, for several points along
the river. Since such flux is expected to change little from point to point
due to natural infl~ences, significant increases would indicate inputs to the
river from waste discharges. Further, to facilitate separating contributions
from onsite domestic wastewater systems and irrigation return flows, a tabula
tion of potential nitrogen flux inputs from the domestic systems was performed
for the same points along the river. The results are presented in Figure 3,
and the details of construction of the Figure are presented in Appendix B.

Examination of Figure 3 shows that waste discharges have contributed nitrogen
to the river particularly between Woodfords and Paynesville. Since the
calculated flux increase from Woodfords to Paynesville is much greater than
could be contributed by existing domestic wastewater systems, it is apparent
that ir~igation retu~n flows are the primary source of the nitrogen inputs.
This is the reason that the proposed implementation program states that the
Regional Board should conduct periodic monitoring of irrigation return flows
between Wood fords and Paynesville.
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There is one more important observation to be made from examination of Fig
ure 3. The flux increase from Paynesville to the State Line is less than ten
percent. Even if it were assumed that this entire increase were due to the
STPUD discharge) it can be assumed that the STPUD discharge has had a small
effect on the river) and a much smaller effect than irrigation return flows
from areas not irrigated with STPUD effluent. Actually) it is probable that
the increase is predominantly due to irrigation of other lands between Paynes
ville and State Line whith are closer to the river and which have less strin
gent tailwater controls than those lands which have been irrigated with STPUD
effluent.

C. POTENTIAL WATER QUALITY IMPACTS OF PROPOSED STPUD DISCHARGE

1. Consideration Of Changes In Disposal Areas

Since no adverse impacts from irrigation of agricultural lands with STPUD
effluent have been documented, it can be con~luded that the effluerit is current
ly disposed on desirable areas.

Implementation of stringent tailwater controls) as specified in the proposed
implementation plan, will prevent surface flows of effluent into surface
waters from new disposal areas. Hm...ever, the hydrologic and geologic condi
tions in some new areas may be such that increased subsurface flows of eff
luent to surface waters occur. ,The proposed implementation program specifies
that monitoring be required to assess whether significant amounts of nutrients
were travelling towards the river in subsurface flow. It is further speci
fied, that if significant amounts of such travel were detected) control
measures such as increased applications of non-effluent waters between the
river and effluent disposal a~eas or relocation of effluen~ disposal areas
would have to be implemented.

2. Consideration of Increased Nutrient Discharge

Aside from differences in location of effluent disposal by irrigation. the
most important difference between the presen~ and the proposed discharge
schemes is that the amounts\of the nutrients nitrogen and phosphorus which
would be discharged would be substantially increased for the latter. , The
total nitrogen discharge would approximately double) and the phosphorus
discharge would increase by approximatei y an order of magnitude. With proper
management of the discharge) this increase in nutrients could result in a net
benefit, since the long-term need for purchase and application of fertilizer
to the irrigated lands would decrease. To maximize such benefits and prevent
possible adverse effects from leaching of nutrients past irrigated crop root
zones) the proposed implementation program specifies that the waste discharge
requirements for the discharge would have to specify control measures at least
as strict as the following:

o Irrigation efficiency must be at least 50 percent in all effluent
discharge areas. Higher efficiencies should be mandated for specific
areas to the maximum practical extent) based on site limitations and the
limitations of available technology.

o Prevention or application of effluent to agricultural lands during the
winter period when crops are not grOWIng.

o Minimization of discharge of the nitrate form of nitrogen to agricul
tural lands to the maximum practical extent.
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3. Possible Toxic Substances In STPUD Wastewater

The South Tahoe Public Utility District's proposed conversion from tertiary to
.econdary treatment has generated public concern that increases will result 1n·
toxic substances exported to Alpine County for irrigation purposes. As a
result of this concern, STPUD has begun a monitoring program for trace elem
ents (heavy metals), pesticides and herbicides, and trihalomethanes (THMs).
Within the STPUD service boundaries, no heavy industry exists which would
input large quantities of toxic wastes. However, small private businesses,
hospitals, and laboratories may discharge small quantities of waste which could
be toxic at high concentrations.

a. Heavy metals

Table 22 presents the results of the heavy metal monitoring conducted in 1979
and 1983. In many cases, const"ituents were not detectable for both secondary
and tertiary effluent. All constituent levels are below drinking water
standards, except for manganese. Heavy metal levels in secondary effluent are
generally higher than tertiary levels, which is expected. All levels are well
below the recommended maximum for irrigation waters.

The drinking water standard for manganese was established on the basis .of
esthetic and economic considerations rather than physiological hazards.
Manganese is undesirable in domestic water supplies because it causes unplea-
sant tastes, deposits on food during cooking, stains and discolors laundry and
plumbing fixtures, ang may promote the growth of some micro-organisms in
reservoirs, filters~ and distribution systems.

EPA studies indicate that 80 to 90 percent of the heavy metals applied to
agricultural lands are removed by plant uptake and soil adsorption. Plant
uptake is small compared to soil adsorption. Soil adsorption will depend
largely on the type and pH of the soil.

The Soil Conservation Service (SCS) monitored the pH of soils proposed to
receive STPUD secondary effluent at levels ranging from 5.8 to 7.8. (2)~ SCS
concluded that this range was adequate for heavy metal adsorption. However,
STPUD has monitored the same soils at pH values as low as 5.0. Soils with pH
values of 5.0 will probably demonstrate lower heavy metal removal percentages
than exhibited by EPA studies.

Heavy matal concentrations in STPUD secondary effluent are below drinking
water standards necessary to protect public health. Heavy metal concentrations
will be reduced by plant uptake and soil adsorption. Dilution will further
reduce heavy metals concentrations in wastewater effluent which enters ground
waters. Based upon these facts, heavy metal contamination of domestic water
wells is not expected.
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Accumulation of heavy m~tals within the soil profile may occur as soil adsorp
tion removes high percentages of the heavy metals in the applied wast~ater.

Accumulations may deplete the soil's capacity to adsorb additional heavy
metals. However, in many cases it co~ld take several hundred years to deplete
the soil's adsorption capacity. The expected life for each soil is quite site
specific as it depends on individual soil characteristics.

b. Possible trihalomethanes in STPUD effluent

Table 23 presents the results of the STPUD trihalomethane monitoring conducted
in 1983. Five day ultimate concentrations 'vere determined in addition to the
instantaneous concentratioris. Public health standards are based upon instan
taneous concentrations. As shown in Table 23, instantaneous concentrations are
considerably less than ultimate concentrations.

In every case, the ultimate S-day concentration for secondary effluent was
less than the tertiary effluent concentrations. This is the result of the
large additions of chlorine required for pH control and ammonia-nitrogen
removal, both part of tertiary treatment processes. Secondary effluent was
chlorinated to the degree necessary for disinfection purposes. Since trihalo
rnethanes are formed from organic substances and chlorine) reduct~on of
chlorine to only the level necessary to disinfect the wastewater will result
in lower trihalomethane levels •.

Trihalomethane levels for both 5 day ultimate and instantaneous concentrations
are below the publie health standard. From this monitoring, it appears that
the STPUD conversion from tertiary to secondary treatment will result in a
reduced public health risk from trihalomethanes contamination.

c. Possible pesticides and herbicides in STPUD effluent

Twenty-five hour composite samples were analyzed for general chlorinated
pesticides, general organo-phosphorus pesticides) and general herbicides in
raw STPUD effluent, secondary STPUD ~ffluent) and tertiary STPUD effluent. No
pesticides or herbicides were detected. Additional pesticide and herbicide
monitoring is scheduled for June) 1983. .

4. Possible Adverse Effects On Public Health

The proposed program of implementation specifies that STPUD would be subject

to the following requirements for protection of the public health:

o

o

o

o

Strict effluent limits for Total Coliform Organisms and Turbidity.

Pre-discharg~ potential effluent disposal site assessments to assess
risks of groundwater contamination ..

Buffer areas to prevent effluent disposal too close to wells and spray
disposal too close to dwellings and travelled ways.

Groundwater monitoring to assess impacts after disposal commences.
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As discussed above, sampling has indicated levels.of toxic substances in STPUD
secondary effluent are not high enough ta pose health risks. Further, maxi~i

zatian of irrigation efficiency and strict tailwater controls as specified in
the proposed program of implementation would serve to minimize amounts of
effluent reaching groundwaters and surface waters.

RATIONALE FOR PROPOSED AHENDMENTS TO
CHAPTER 6 (PLAN ASSESSMENT)

The California Environmental Quality Act ("CEQA", Public Resources Gode 21000
et seq.) requires state agencies to analyze and mitigate the environmental
impacts of their actions. The 1975 Basin Plan also served as an Environmental
Impact Report (ErR). Chapter 6 summarized the findings required by CEQA, and
Part II of the Plan (which was not formally approved by the State Board and
EPA) provided background information on the environmental setting of the North
Lahontan Basin. Thel975 analysis of impacts related to the present Carson
River planning area was centered on proposed mechanical harvesting of aquatic
vegetation in Indian Creek Reservoir (Table 6-2).

Since adoption of the 1975 Basin Plan, CEQA has been amended (Section 21080.5)
to permit the preparation of a short "Functional Equivalent Document" (FED)
instead of a more detailed EIR for environmental analysis of Basin Plan amend
ments. The Porter-Cologne Act has also been amended <Section 13241) to
require consideration of economic factors and regional housing needs as part
of the Basin. Plan update process.

For the sake of completeness, the proposed Carson River Basin Plan amendments
include revisions to Chapter 6 in relation to the STPUD facilities plan and
other recommended control measures. A more complete environmental analysis 15

contained in a separate FED, which is incorporated into Chapter 6 by refer
ence. Economic considerations and housing needs are discussed below.

ADDITIONAL CONSIDERATIONS

A. ECONOMIC CONSIDERATIONS

1. Lake Tahoe Basin

The economy of STPUn's service areas LS discussed in detail 1n a number of
recent reports (22,23,24,25). The area's economy is dependent on casino
gaming in Nevada, winter sports, hotels and motels, and related commercial
service businesses. The economy is seasonal, involving many low and moderate
income employees. The average annual household income was estimated at
$19,730 in 1978. Employment is seasonal; winter employment is approximately
25% less than summer employment.
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STPun's customers currently pay a connection fee of $1,330 per sewer for
new construction, and an annual service fee of $68.40 per unit. The average
single family home uses 3.2 sewer units. Unbuilt lots are also assessed for
sewer improvements. Default on property taxes and assessments has been high
in recent years.

Implementation of STPUD's facilities plan, which could occur as a result of,
Basin Plan amendments, would result in cost savings to STPUD, and perhaps
eventually to its customers. Operation and maintenance costs would be reduced
by conversion from tertiary to secondary treatment, but capital costs of new
facilities would be high. Recent and proposed expenditures by STPUD on
upgrading of its treatment plant and export facilities are summarized in Table

.20.

2. Alpine County

The economy of Alpine County, and the i'East Slope" in particular, is discussed
in several reports (7,22,23,27,28,29) from which the following discussion is
taken. Like the economy of the Tahoe Basin, it is seasonal, and largely
dependent on recreational tourism -in this case, on outdoor recreation. the
county as a whole receives up to 2.2 million visitors annually, mainly in the
summer. Other important components of the economy are agriculture, timber
harvesting, and government. The latter category reflects the fact that most
of the county is in public ownership.

Alpine county's economy is "dependent". East Slope residents rely on the
Carson Valley in Nevada for many basic goods and services', because of the
County's small population and geographic isolation.

Like other counties in California, Alpine County has suffered from the nation
wide recession and the loss of property tax revenue following Proposition 13.
Per capita income in 1979 was $6,024, compared to a state-wide average of
$10,037. Unemployment in the county as a whole was 12.5%' in 1981; this
includes the West Slope ski resorts which employ seasonal workers.

Implementation of the proposed Basin Plan amendments would involve both costs
and benefits to Alpine County residents.

Maintenance of the existing excellent quality of the We~t Fork Carson River
would promote continued recreational uses, and associated commercial services
in the county. Improvement of the quality of Indian Creek Reservoir could /
increase recreational visitation (although the proximity of secondary effluent
in Harvey Place Reservoir could decrease visitation to ICR).

Implementation of STPUD's facilities plan could provide temporary construction
employment for county residents. It would benefit ranchers by reducing or
eliminating fertilizer costs, and by providing a reliable source of water
during drought years. By stabilizing the agricultural economy, it could
provide benefits to service industries. On the other hand, ranchers would
experience "costs", including 1) increased regulation of the timing, methods,
and rates of irrigation; 2) risks of groundwater and soil degradation; and

3) loss of opportunities to develop their property for residential or Commer
cial use.
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Owners of residential property near the areas proposed for irrigation with
effluent have expressed concern that the presence of effluent nearby will
adversely affect property values. Assuming that human health ri~ks from
effluent can be minimized, the effect on property values would be largely a
matt~r of subjective ae~thetics, and would be difficult to quantify.

Alpine County could receive other cash or "in kind" benefits as part of the
mitigation package under negotiation with STPUD. These could include mitiga
tion fees, financing for an ihdependent,monitoring program, or reserved
capacity in Harvey Place Reservoir for treated effluent from development in
Alpine County. In taking advantage of this capacity, the county would of
course have to go to the expense of constructing or expanding sewage collec
tion and treatment facilities. The county could also incur increaied costs in
dealing with adverse impacts of the STPUD plan, if mitigation measures should
prove inadequate.

The Regional Board and other regulatory agencies could incur increased costs
in monitoring and oversight activities if the STPUD proposal is implemented.

B. HOUSING CONSIDERATIONS

1. Lake Tahoe Basin

Housing needs in the Lake Tahoe Basin are discussed in detail in References
22,23,30,and 31. Basically housing problems common elsewhere in California
are aggravated by the Basin's special economic and environmental conditions.
The Nevada casinos hire large numbers of low and moderate income workers, many
of whom seek housing in California. They must compete for rental housing with
"vacation rental" visitors, who can generally afford to pay more. There is a
trend toward conversion of apartments and motels into "timeshare" condomin
iums, further reducing the supply of "affordablelr housing. Many available
units are older homes which were constructed as summer cabins and which may be
substandard for year~round occupancy. Other housing problems identified for
STPUD's service area include overpayment and overcrowding (30). High construc
tion costs, needs for additional weatherization and environmental mitigation
measures, and general market conditions present little incentive Eor the
construction of affordable housing. However, the major constraint on building
all types of housing in recent years has been a shortage of wastewater treat
ment capacity.

The Tahoe Regional Planning Agency is considering a Regional Plan alternative
which would encourage redevelopment of several "substandard" areas in the city
of South Lake Tahoe, and would include a phased growth system with annual
permit allocations reserved Eor "affordable" housing. This plan would
require further expansion of STPUD's treatment plant, in~olving further waste
discharge permit and environmental review, grant funding and mit igat ion
requirements.
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The proposed Basin Plan amendments. by permitting STPUD to convert to second
ary treatment, could facilitate additional residential development in the Tahoe
Basin in that expansion of a secondary treatment plant is easier and less
expensive than expansion of an advanced wastewater treatment plant.

2. ALpine County

Housing needs in the Carson River Basin Planning area are discussed in Alpine
County's 1980 General Plan Housing Element (27). This plan acknowledges that
Alpine County is a desirable place to live. and that many people might like to
move there; however, it concentrates on the housing needs of existing resi~

dents. Housing problems identified in the plan include:

1. A shortage of unsubdivided private land which is suitable for construc
tion of homes with private wells and septic tank/leachfield- systems.
(Most of Alpine County is in public ownership, and much of the private
land is environmentally sensit ive.)

2. A high percentage (actually involving a small number of units) of
substandard housing. A survey found 14.3% of the housing in the
Woodfords/Markleeville area to be in need of repair; most of this need
was attributed to elderly residents unable to perform the maintenance
needed in the area's severe climate.

3. Ongoing Indian housing needs. Approximately 116 of the Basin Planning
area's inhabitants are Native Americans. Contruction of the Dutch
Valley Indian Community has alleviated much of a previous substandard
Indian housing problem. and the community has capacity for 21 addition
al units. However, adequate Indian housing is still perceived as a
county-wide problem.

"Affordable" housing is perceived as less of a problem than the availability
of housing (see #1, above). The problem of large numbers of resort employees
seeking rentals in a resort/second home market is more prevalent near West
Slope ski areas than in the Basin Planning area. The vacancy rate Eor the
county as a whole was high in 1980, but when second homes were excluded. very
few units were actually for rent or sale.

Overcrowding is not considered a problem; only 3.6% of Alpine County housing
units were overcrowded in L970.

The County Plan identifies a need to study ways to increase the use of manufac
tured housing, Unfortunately, the severe climate makes stri~t building codes
necessary for mobile homes. and manufactured housing which meets these codes
may not be "affordable".
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Alpine County's 1982 General Plan (28) (which incorporates the 1980 Housing
Element) includes zoning which would allow up to 11,468 residents in the
Woodfords-Markleeville area by the year 2019. It also includes policies which
would phase growth by limiting annual approvals of new development to about
10% of existing development, and which would require ~evelopers to bear the
costs of new public services. These policies, together with market condi
tions, high construction costs, and the desire of m~ny current county resi
dents to preserve their rural lifestyle, will probably result in relatively
slow growth.

The proposed Basin Plan amendments will not prevent the construction of
housing to meet Alpine County's presently· documented housing needs.
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APPENDIX A

TO:__R_O_Y_C_._HA_H_PS_O_N_,_E_"K_E_c_U_T_rv_E_o_FF_I_C_E_R__ FROM: J_u_d_l_·t_h_E_._U_n_s_ic_k_·e_t"....::....,_E_,S_.:.--I_V_

./r ,-/.'1 1
b 17 1983 (.J/ './j -:(1/ ;> / / J,.• 1:·· .': I:: j

DATE: Fe wary, SIGNATURE: r·, ..'/, ::'.'/,. .... - <,-.'j r: '.' (.../' ./
I - ~...:::>

//
SUBJECT: HISTORY OF IRRIGATED AGRICULTURE IN THE WEST FORK CARSON RIVER HYDROLOCIC

UNIT
During the January 1983 public workshop in Alpine County on the proposed Basin
Plan update for the West Fork Carson River and Indian Creek watersheds, a
comment was made to the effect that agricultural return flows have been
reaching the river for years with no adverse impacts on beneficial uses. At
the direction of Nichael James, I have done a brief literature survey to
document the history of'irrigation in this area.'

The first permanent white settlement in the West Fork Carson River watershed
was in 1847 at what is now the community' of Woodfords. Woodfords Canyon
became a major travel route for emigrants crossing the Sierra Nevada to the
California gold fields. Trading posts, hotels, and settlements grew u~ to
serve travelers "every two or three miles along the route through Woodfords~

Hope Valley, and on beyond the summit" (Lang, 1964). Other activities in the
watershed in the 1850's and 60's included dairying, ranching, and the operation
of a sa'Nffiill, shingle mills, and toll roads.

"Traders and station keepers along the Carson River
Route began, as early as 1852, to cut the baoksand
spread the waters in an effort to increase the growth
of grass in the natural meadm/s along its banks and
generally to extend the meadmo1 area" (Dangberg, 1975).

This early irrigation was done primarily to increase the fodder available to
travelers' livestock. The number of new acres brought under cultivation each
year in the 1850's and 60's bore a direct relationship to the number of people
co~ing to or through the valley each year •. Dangberg outlines an increase from
260 acres under irrigation in the West Fork watershed in 1852 to a total of
6565 acres in 1866. Increases were slower over the next half century; the
total irrigated area in the West Fork watershed in 1975, including both
California and Nevada, was 10,744 acres. The U.S. Department of Agriculture
(1975) reported a total of 7,906 irrigated acres in the Alpine County portion
of the Carson River Basin, 5,796 of them in the West Fork watershed.

Mud Lake reser-voir was completed on Indian Creek in Nevada in 1879, and sever-al
small reservoirs were constructed near the headwaters of the West Fork in the
early twentieth century (USDA, 1975). During s~veral wet years in the nineteenth
'century, the East Fork Carson River left its banks and flooded lands tributary
to the West Fork. This induced ranchers to build and maintain their own small
flood corttrol dams (Dangberg, 1975).

All of these hist~ric activities, involving construction, land disturbance,
and the addition of human and animal wastes and of chemical fertilizers to the. .
watershed, must have affected the quality of surface waters. Water quality
monitoring records go back only to 1960, and I have not found statistics on
the history of fertilizer use or on the annual ~umbers of animals pastured in
the watershed. It is probable that chemical fertilizers were not used until
after 1900, when they became relatively cheaper to buy. tran~nnr~ ~nA '~

1-
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The Carson River Basin Council of Cove~nments (CREeoe, 1977) identified
surface and subsurface agricultural return flows as major nonpoint sources of
water pollution to the river in Nevada. The attached table from the CRBCOG
study summarizes the results of water quality measurements by the University
of Nevada) Reno on surface return flows from two Carson Valley soils. For
each constituent, "head water" and "tail water" concentrations are given in
milligrams per liter, and a "concentration factor" is coaputed. Thus the
nitrate nitrogen concentration in the "head water" applied to the Sarman-Witt
soil was 0.25 mg/l, and the concentration in "tail water" leaving the soil was
0.40 mgt!. The "tail water" concentration was 1.6 times greater than that of
"t he ""head wa t er" • "

Surface water data for the West Fork Carson River in California, reviewad by
Regional Board staff in preparation for the Basin Plan update, sho~ increases
in several constituents between Wood fords and Paynesville) and between Paynes
ville and the state line. Staff have tentatively attributed these increases to
agricultural return flows. We are now researching current literature on water
quality criteria in order to determine the potential impacts of present and
future return flows on beneficial uses.

References

Carson River Basin Council of GovernQents, 1977. Carson River Basin
Areawide Wastewater Management Planning Program) PL 92-500, Section
208, Working Draft II.

Dangberg, G., 1975. Conflict on the Carson, A Study of Water Litigatio~
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Pollution from Cropland, Volume II.

Lang, 1., 1964. Alpine Heritage. Tne Centennial Book Committee.
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Water quality data obtained from monitoring conducted at Paynesville, St~te

Line, and 2 miles north of State Line were used to determine the adjusted
State Line value. It was desirable to adjust the Paynesville data because
they represent the best long term data available on the West Fork Carson
River~ Monitoring at the State Line station and the station 2 miles north of
State Line was conducted for one year at each station. Using the spatial
changes between each of these stations and the Paynesville station and adjust
ing the long term Paynesville data. representative values can be obtained for
the State Line.

The adjusted State Line values were determined as follows:

1. The State Line/Paynesville value ratio for each constituent was
determined from Table 11 for the year 1981;

2. Since no 1982 data for State Line are available, 1982 values for State
Line were estimated using recorded 19~2 values for Paynesville and
the station two miles downstream of State Line.

3. Using the estimated 1982 State Line values and the 1982 Paynesville
data from Table 11, the 1982 State Line/Paynesville constituent ratios
were.determined.

4. The 1981 and 1982 ratios for each constituent were averaged to
project the long-term ratio.

5. The long term estimated State Line value was determined by multiply
ing the long term Paynesville constituent value by the ratio determin
ed in No. 4 above.

For the following proposed numerical objectives, the annual average value and
90 percentile value will no longer be used. All proposed objectives will be
expressed in terms of the mean of monthly means value. A comparison of water
quality monitoring data. present objectives. and proposed objectives is presen
ted in Tables 15 and 16.

a. Total filterable residue objectives

The total filterable residue objective for the river at Woodfords will remain
esentially the same as in the 1975 Plan. A new objective of 70 mg/l is
proposed :at the State Line station. This value results from adjusting the
Paynesville data to State Line, as discussed previously.

b. Nitrate objectives

Nitrate objectives are proposed to be added to both the Woodfords and State
Line stations. No objectives presently exit for nitrate. Although the sample
mean value for nitrate is 0.01 at Woodfords, the proposed objective is 0.02.
This difference is to account for limitations in the accuracy of nitrate
analyses at levels below 0.02 mg!l. At State Line, the proposed objective
corresponds with the adjusted State Line value of 0.03 mg/l.
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c. Kjeldahl nitrogen objectives

The addition of a Kjeldahl nitrogen objective is also proposed at both the
Woodfords and State Line stations. The proposed Woodfords objective corres
ponds to the measured value obtained from monitoring conducted at Woodfords.
The proposed State Line objective of 0.22 is slightly higher than the adjusted
State Line value of 0.19. This is to compensate for possible inaccuracies
with the adjustment procedure and additional consideration of the measured
value of 0.22 for 1981.

d. Total nitrogen objectives

A new total nitrogen objective is proposed for Woodfords. The existing
objective of 0.20 mg/l is proposed to be replaced to an objective of 0.15
mg/l. A State Line total nitrogen objective of 0.25 mg/l is proposed to be
added.

Total nitrogen objectives established at Wood fords as specified in the 1975
Plan were based upon very few data. Eleven nitrate samples were taken from
1961-70 and no Kjeldahl nitrogen records were available. Nitrate analyses
conducted before 1970 are highly questionable due to the analytical technique
used at that time. Therefore, the preserit Wood fords total nitrogen Objective
is proposed to be revised.

Because the nitrite form of nitrogen is usually found at undetectably low
concentrations in natural waters, the pr6posed total nitrogen objectives are
the sum of the nitrate objectives and the Kjeldahl nitrogen objectives.

e. Total phosphorus objectives

A new total phosphorus objective is proposed for Woodfords. The existing
objectiv~ of 0.015 mg/l is proposed to be replaced by an objective of 0.02. A
State Line total phosphorus objective of 0.03 mg/l is proposed to be added.

,The 1975
analyses
tative.

Wood fords objective was based upon very few data. Only four
had been conducted. Neverthele~s, this objective is fairly represen
Recent monitoring indicates that it does need to be modified.

As shown previously in Table 2, annual mean phosphorus levels in the West Fork
appear to be stable. Monitoring conducted during 1981 and 1982, at Woodfords
should be representative of existing water quality. The proposed Woodfords

.·()bjective of 0.02 corresponds to the measured values.

The proposed total phosphorus objective of 0.03 mg/l at State tine is based
upon the adjusted State Line value of 0.03 mg/l; this value was determined
from monthly phosphorus data dating back to 1967. Therefore, it is representa
tive of total phosphorus levels between Woodfords and State Line.
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FIGURE 1
U.S.G.S. Annual Water Flow

West Carson River
Woodfords Station

1939-1982
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FIGURE 3 '
TOTAL NITROGEN LOADING TO THE HEST FORK CARSON RIVER

1982

Potential Flux From Septic Tank/ Leachfield Systems (lbs/day)

--- Actual Fl.ux tlbs/day)
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ABSTRACT

A one-year duration, water quality monitoring study of Monitor
Creek, Alpine County, California, was performed. The study
included monthly samples of major chemical constituents, physical
parameters and measurements of periphyton and benthic
invertebrate colonization of artificial substrates at 7 sampling
sites in Monitor Creek, extending from downstream of Heenan
Lake to the junction with the East Carson River. Two additional
sampling sites were established on the Carson River upstream and
downstream of Monitor Creek. Lower sections of Monitor Creek
have been greatly disturbed by mining activities, with runoff
from mine and tailings piles entering the stream in many areas.
Sampling sites were selected in relation to areas associated with
historic gold and silver mining activities in the Monitor Creek
Basin in an attempt to identify major sources of pollutants if
possible.

In general, Monitor Creek has sUbstantially poorer quality water
than the Carson River, including particularly high concentrations
of total dissolved solids, sUlfate, and iron, although arsenic
concentrations are lower in Monitor Creek than the Carson River.
Values of pH were sometimes low «5) in areas downstream from the
major mining impacts., and nitrate and ammonia concentrations
tended to be higher in downstream areas. Dissolved
orthophosphate concentrations were higher in upstream areas in
Monitor Creek. Water quality criteria for maintenance of aquatic
life are violated more than twice as frequently in Monitor Creek
than in the Carson River. Although most heavy metals are not
implicated as the primary causal agent, downstream sections of
Monitor Creek have greatly reduced rates of colonization by
benthic invertebrates and periphyton algae. The most heavily
impacted section.ofMonitor'Cieek seasonally contains relatively
large amounts of non-photosyrithetic' organic material, most likely
a fungus growth, and very little algae. upstream sites relatively
little affected by mining sustain abundant populations of benthic
invertebrates and periphyton algae.

Primary production bioassays.indicated that the 'impacts' of water
from different' areas in Monitor Creek on primary production can
vary seasonally and between sites. Most frequently however,
water from the lower sites. adve.rsely affects primary production.

Overall, most available data is consistent with the suggestion
that mining has had strong negative impacts on physical and
chemical conditions and on stream biota in Monitor Creek.
An intensive survey of an area b two sampling sites in
lower Monitor Creek~ests th t the impacts in that
reach result from nbn-p~1nt, sour and disturbance, and that
identifying specifi~~~es associa d with the origin of most
pollutant materials in Mo 'tor Cree will be difficult. Major
impacts of Monitor Creek we not de ected in the Carson River,
though electrtical conductivi was ~hanced downstream.
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pH

Monitor creek exhibited substantial temporal and site-specific

variation in pH over the course of the study (Figure 9, Appendix

Table A5) . Although Carson River pH values were relatively more

stable than those observed in Monitor Creek, there was an

unexplained general tendency for pH to increase at all sites

(both Carson River and Monitor Creek) during the study. This may

have reflected the impact of the continuing drought during the

study (Welsh and stewart 1989), and the reduction of surface

pH was insufficient to mask a dramatic pH

pH values were seen during August and

35

Monitor Creek were h'ghest during the winter and lowest during Ift·~

the summer.

decrease in Monitor C ek during the summer. Levels of pH in

time.

september at , when values of 4.2 and 4.3, respective

were observed. With the exception of a pH o~t ~te
July; all other recorded pH values were above neutralit~y~,-a~n~d~---N~ SVCN

, vA"tlf
most were above 8. The lowest average~H value for Monltor Creek b

~'(~IINJ
occurred during the July sample when all values were below 7.8. IIV TA8kf

,4-S Fo/l.
Paired t-tests using data from the Carson River sites upstream hI-J IJ.. I

iJ.! I P\f;f
and downstream from the mouth of Monitor Creek (e1 and C2) . (~ J~ A?-2
revealed no significant difference in pH between the sites ~. 1

The gerteral increase

(df=14, t= 0.495, p= 0.628).

runoff, however it is not possible to identify the cause at this

I
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I
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Significant increases in sulfate concentration were observed

Concentrations in Monitor Creek increased consistently and

minimum values found in the winter and

s lfate concentrations tended to reach maximum levels

,..
.-/ //"

concent~tions were always much higher in Monitor Creek
/

/
rson River (Figure 27, Appendix A; Table A9).

in la

Sulfate

than in the
\

Sulfate

significantly from the upper to lower sample sites (Figure 28,

linear regression; n=99, t= -6.699, r 2= 0.316, p<O.OOl). Highest

nearly as high were also observed at M1, M3 and M4.

during the study in both Monitor Creek (linear regression; n=99,

t= 5.952, r 2= 0.268, p<O.OOl) and the ~arson River (linear

regression; n=29, t= 4.902, r 2= 0.471, p<O.OOl). In both cases,

the observed increases areiikely associated with the widespread

progress of the drought rather than the result of localized

sulfate concentrations were observed at site M3, though levels

,
I
I
I
a
I


I


•I:

factors specific to Monitor Creek.

Paired t-tests of data from· Carson River sites upstream and

downstream from the mouth of Monitor Creek (site Cl and site C2)

revealed no significant difference jn sulfate concentration

between the sites (df=13, ~.3;~:-, p= 0.202). Sulfate
"

concentrations in the Carson River were generally higher in the

summer than those in the spring or autumn, though the differences

are small .

••
I'

Examination of the mass-balance relationships for sulfate in

68



Monitor Creek (Figure 29) shows increases over intervals between

all sampling sites. The intervals between site M5 and site M4

and between site M3 and M2 are receiving the highest total

loadings and highest loading rates. These two intervals

contributed by far the largest amounts of sulfate to Monitor

Creek. Both these reaches are immediately downstream from large
/'

!

mine or mill tailings piles and, in the case of the interval from

site M3 to site M2, also receiving drainage from the Zaca Mine

adit. Sulfate loading seems to be very strongly linked to the

historic mining disturbance in the area.
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Figure 28. ,Average sulfate concentration valu~s for all sample sites during the study. Horizontal bars are

mean values from all samples, vertical bars indicate plus and minus one standard deviation.



SULFATE - MASS CHANGE
COMBINED DATA - ALL SAMPLING DATES

l!Illiiiili!fl Average total sulfate change

f2S88 Average sulfate change per 1000 m

M1-M2 M2·M3 M3·M4 M4·M5 M5-M6 M6-M7

•

SITE INTERVAL

figure 29~ Sulfate average mass change between sites (mg ~-1). Sulfate mass values for each site were

computed as the product of concentration and discharge at the site. Values of average sulfate mass change

presented here are the differences of mass values at adjacent pairs of sites. Average values per 1000 m

represent the total average change divided by the length of the section between sample sites. Positive

values indicate increases in total mass moving downstream•



Biologically active iron.

Biologically active iron (Figure 30, Appendix A; Table AlO) also

increased dramatically in lower Monitor Creek. site M2 yielded

highest concentrations throughout the study, generally having

concentrations approximately double the next highest site.

Although little seasonality is apparent in the concentrations

observed in lower Monitor Creek, the upper sites (MS, MG, and M7)

generally reach their highest concentrations in the autumn.

Seasonality in the Carson River followed a pattern of relatively

high concentrations during the summer and winter, with lower

concentrations observed during the summer. Linear regression

detected significant increases in concentrations of biologically

active iron over the course of the study (n=99, t= 0.208, r 2<

0.001, p<O.OOl). By far, the highest concentrations of

biologically active iron were observed at site M2. This site had

c9ncentrations often exceeding the others by an order of

magnitude.

The plot of average biologically active iron concentrations for

all sample dates (Figure 31) shows very clearly the high levels

present at site M2, and the relatively low levels seen at site

MS. Concentrations at Carson River sites, Cl and C2, were no

different from the other Monitor Creek sites.

Carson River sites C1 and C2 showed no increase in concentr.ation

of biologically active iron over the study (linear regression;

n=30, t= 0.806, r 2= 0.023, p=O.427). Paired t-tests of data from

Carson River sites upstream and downstream from the mouth of

Monitor Creek (C1 and C2) revealed no significant difference in

73
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biologically active iron concentrations between these sites

(df=13, t= 1.303, p= 0.215).

Mass-balance relationships for biologically active iron indicate

(Figure 32) that the interval between sites M3 and M2 was

overwhelmingly responsible for the addition of iron to Monitor

Creek. This reach receives. impacts resulting from the presence

of several tailings piles and from drainage from the Zaca Mine

adit. The sediment characteristics in this reach are heavily

affected by the accumulation of what is apparently a reddish

precipitate, possibly comprising ferric sulfate, and a

luxuriant growth of non-photosynthetic fungus (see below).
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Figure 30. Biologically active iron concentrations (rng l-1) determined from water collected at sites on

Monitor Creek (M1 - M7) and the Carson River (C1, C2) during the study.



deviation.

Figure 31. Average biologically active irQn concentration values for all sample sites during the study.

Horizontal bars are mean values from all samples, vertical bars indicate plus and minus one standard
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Figure 32. Biologically active iron·sverage mass change between sites (mg S-1). Biologically active iron
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of the section between s~le sites. Positive values indicate increases in total mass moving ~tream •
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Total Dissolved Solids

Total dissolved solids (TDS) concentrations at all sites in

Monitor Creek were higher than those in the Carson River (Figure

33, Appendix A; Table All). Highest total dissolved solids

levels were observed during mid summer at site M2, with values

there reaching nearly 1800 mg 1-1. In contrast, TDS

concentrations in the Carson River never exceeded 200 mg 1-1.

Higher concentrations were always found in the lower section of

Monitor Creek, with sites M1 or M2 having highest levels.

Seasonally, peak concentrations were observed during low

discharge periods .in late summer, with lower values before and

after. Seasonal variation was larger in the downstream sites

relative to upstream. Linear regression of total dissolved

solids concentrations from all sites in Monitor Creek showed a

significant negative correlation with distance upstream (linear

regression; n=99, t= -5.187, r 2= 0.217, p<O.OOl).

A significant increasing trend in TDS concentrations over time

was also detected in Monitor Creek (linear regression; n=99, t=

3.721, r 2= 0.125, p<O;OOl). Significant increases in TDS were

also noted in the Carson River durin9 t~ study (linear

regression; n=29, t= 2.666, r 2= 0.208, p=0.013). As with

conductivity and sulfate, these observations are probably

affected by the continuation of the drought. Comparison of· the

TDS concentrations upstream and downstream from Monitor Creek

(sites Cl and C2) showed generally increased concentrations below

the mouth of Monitor Creek. However, paired t-tests revealed the

magnitude difference to be ~lightly greater than the 0.05
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probability level (mean difference= 9.043, df=13, t= 2.053, p=

0.061) .

Examination of the average concentration values for all samples

(Figure 34) shows the Carson River sites to have significantly

lower TDS values than any of the Monitor Creek sites. There is

also an apparent difference within Monitor Creek sites. The

Increases in total dissolved solids occurred over the entire

(M5, MG, M7) have intermediate concentrations above those found

in the Carson River, but below levels in the downstream sites.

This pattern is

Examination of the total dissolvedlength of Monitor Creek.

downstream sites (Mi, M2, M3, M4) seem to form a natural group

having relatively high TDS concentrations. The upstream sites

solids average mass-balance (Figure 35) shows the greatest rate

of increase and largest total loadings in the intervals between

sites M5 and M4 and between sitesM3 and M2.1"('\

1-1i,'1
~i
~.J

nearly identical to the mass loading of sulfate (Figure 29).

stepwise mUltiple linear regression of total dissolved solids

against all other chemical parameters indicates that the best

predictors of total dissolved solids are sulfate, pH, N03, TKN

and P04 (Table 4).

A strong positive correlation was observed between concentrations

I Li
.'i'r,

I::i
I~-

of sulfate and total dissolved solids values for Monitor Creek

(Figure 36). In conjunction with the results of the stepwise

regression this indicates that a relatively large proportion of

the total dissolved solids loading observed in Monitor Creek is
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accounted for by sulfate.

Table 4 Results of stepwise multiple linear regression of chemical variables against total dissolved solids

(r
2=0.875, f= 240.076).

Variable Coeff ic ient Std. Error T P (2 tail)

constant 60.596 21.933 2.763 0.007

S04 1.500 0.081 18.475 <0.001
pH 4.094 0.296 13.807 <0.001

N~-N 2.288 0.549 4.168 <0.001
TKN -161.825 51.228 -3.159 0.002
P04-P 0.603 0.516 1.168 0.245

80



M-7

M-6

M-5

M-3

411I.....
I
...
I

-'.lliii'~~.::

..

..

: , f ,

- '--------+---------;1------+-----+--.-..------+--------+;-------+------

-'~--+-ili-----I-I---+---t 111 -_+-1f--_-~_--_--+-t---_-_-_-_-,1
D,J:-...----+-

l
-----+j'----+-----tl---- i

.,~.~Gili~!i!em..~!ii.ilIliili~...!iiiW.i!l!!l~_gz;~=ii!El!iE!-~...~~!i!·,:t!J!·~!!!-."1l!-a--"ilE-·~E!··:-11i··::~.;..""!!i--~:..r:!S.1i-~i--l1l.~i:-~·-;=~-~-~ ..~!!!~!mi:!~_~.~-~il5"5i!1l---~·l...._-J4111
DAV

Figure 33. Total dissolved solids concentrations (mg l-') determined from water collected at sites on

Monitor Creek (H1 - H7) and the Carson River (C1. C2) during the study.
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Figure 34. Average total dissolved solids concentration values for all sample sites during the study.



lOS mass change presented here are the differences of mass values at adjacent pairs of sites. Average

sites. Positive values indicate increases in total mass moving downstream.
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Figure 35. Total dissolved solids (TDS) average mass change between sites (mg S-1). Mass values for TOS
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METALS

Analyses of heavy metal concentrations in Monitor Creek and the

Carson River were p~formed on samples from 17 March 1990, 19

July 1990, 22 September 1990 and 23 March 1991 (Appendix Ai Table

j

C1 and C2. Values below detection limits set to 0.0. Insufficient data for analysis of values from

.cadmium•.

TABLE 5 Results of analyses of heavy metal concentration data. Contrast between Carson River sites,

Monitor Creek.

/;1-. IlJt )CJ~J.q~~\tJ .y;? I) t1
~

l J" (J ..........-

n f p. r2
f} lc;.' 1[-::'6-"f /JI ,"::J

3 0.231 0.715 0.188
• c (;::'.. •.. .)

8 1.441 0.275 0.194

8 1.000 0.356 0.143

6 0.827 0.415 0.171

8 0.351 0.575 0.055

7 0.003 0.956 0.001

4 1.370 0.362 0.407

7 0.714 0.437 0.125

Iron

Copper

Mercury

Arsenic

Lead

between concentrations at Carson River sites C1 and C2 (Table 5).

ChromilJ11

Cobalt

A15). Species included in the analyses were silver, arsenic,

Silver

No significant differences were detected, indicating no

first analysis tested whether there were significant differences

Species

detectable change in the Carson River attributable to inputs from

cadmium, cobalt, chromium, copper, iron, lead and mercury. TheI
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

An additional analysis was performed to assess whether there were
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River sites to comQined Monitor Creek sites. Values below detection limits set to 0.0.

TABLE 6 Results of analyses of heavy metal concentration data. Contrast compares combined Carson

117

the Carson River sites had significantly
,////0

• ( i mg. l~l) than dl'd thearsenlC avg = ~.33 .

heavy metal species considered, cadmium and chromium show little

Within Monitor Creek on the sample date there was no trend

apparent with regard to"a-rsenic cohcentration. Of the other

analysis (Table 6) indicate that significant differences between

Species n f p r2

Silver 12 0.728 0.413 0.068

***Arsenic 33 73.898 <0.001 0.704

Caanium 9 0.676 0.483 0.088

Cobalt 33 0.440 0.512 0.014

Chromium 27 0.027 0.872 0.001

Copper 33 1.503 0.229 0.046

Iron 32 0.321 0.575 0.011

Lead 18 0.863 0.367 0.051

Mercury 25 2.760 0.110 0.107

drainages are apparent only in arsenic concentration (Figure 56).

On the sample da~e,

)
higher concentrations of

sites on Monitor Creek and the Carson River). Results of this

significant differences between drainage (i.e. between combined



variation among any

detected at site M7

to. l~ I)~I\'J[) l~·.
"'\,/\1 ··f r

samples except for Single~igh concentrations

(Figures 57, 58). Similar single high

concentrations on a background of little variation are seen at

site M3 for silver, cobalt and iron (Figures 59, 60, 61).

Although concentrations for copper and lead (Figures 62, 63) are

somewhat more variable, they still show little variation and a few

isolated high concentrations. Very little in the way of

interpretable concentration pattern emerges from any of these

data with the single exception of arsenic.

Additional statistical analyses were performed to assess whether

significant differences appeared when data from sites on Monitor

Creek were compared (Table 7). As suggested by the graphical

presentation in Figures 57-63, no significant differences were

detected between sites within Monitor Creek.
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TABLE 7 Results of analyses of heavy metal concentration data. Contrast between Monitor Creek sites,

H1-M7. Values below detection limits set to 0.0. Insufficient data for analysis of values from cadmium and

mercury.

Species n f p r2

Silver 9 0.064 0.996 0.161

Arsenic 25 0.426 0.852 0.124

Cobalt 25 0.928 0.498 0.236

Chromium 21 1.832 0.383 0.331

Copper 25 0.593 0.732 0.165

Iron 25 0.927 0.499 0.236

Lead 14 0.499 0.792 0.300
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Carson River (C1, C2) on 23 March 1991.

Figure 56. Concentrations of arsenic detected· in samples collected from Monitor Creek (M1 - M7) and the
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the Carson River (Cl, Cl) on 17 March 1990, 19 June 1990, and 23 March 1991. Horizontal bar indicates mean

Figure 57. Average concentrations of chromium detected in samples collected from Monitor Creek (Ml - M7) and
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Carson River (Cl, C2) on 23 March 1991.

figure 58. Concentrations of cadmium detected in samples collected from Monitor Creek (Ml - M7) and the
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Figure 59. Average concentrations of iron detected in s8IIq:Jles collected from Monitor Creek (M1 - "7) and the

ot---'-----"-------:-t----------------~....I..!!t!!-!!--~

M7M6
.

M5
II

-I-

M2 M3 M4
SITE

M1C2C1

80 l-

60 ~

- 40~m
E 20~,

;ndicates mean value, vertical bars extend one standard deviation above and below mean.



Carson River (C1, C2) on 23 March 1991.

Figure 60. Concentrations of silver detected in samples collected from Monitor Creek (M1 - M7) and the
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Figure 61. Average concentrations of cobalt detected in s~les collected from Monitor Creek (M1 - M7) and the

Carson River (C1, C2) on 17 March 1990, 19 June 1990, 22 Septenber, and 23 March 1991. Horizontal bar

indicates mean value, vertical bars extend one standard deviation above and below mean.
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Carson River (C1, C2) on 17 March 1990, 19 June 1990, 22 Septembe~, and 23 March 1991. Horizontal bar

Figure 62. Average concentrations of copper detected in samples collected from Monitor Creek (M1 - M7) and the

indicates mean value, vertical bars extend one standard deviation above and below mean.
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Carson River (C1, C2) on 17 Harch 1990 and 19 June 1990. Horizontal bar indicates mean value, vertical bars

Figure 63. Average concentrations of lead detected in samples collected from Monitor Creek (M1 • H7) and the

extend one standard deviation above and below mean.
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Monitor Creek sites, site M6 generally had the greatest densities

more taxa and greater numbers of invertebrates. These data

suggest that the impacts of mini~g~'are felt most severely at site

M2.
-:::--'--"-~-

128

large differences between the Carson River and Monitor Creek

invertebrate counts were always higher in the Carson River than

similarity between all except M6. This site had SUbstantially

the remaining sites in Monitor Creek, there is a high degree of

This site was nearly devoid of benthos during most samples. Of

It is also likely that the impacts of the intermittentdry.ing

shows clearly that the Carson River sites have a much/higher

Combining of data from all sites over the experiment (Figure 66)

species diversity and· greater numbers of benthic invertebrates

present than did any of the Monitor Creek sites. It is also

clear from this figure that site M2 has the lowest species

richness and total numbers of any of the sites in Monitor Creek.

count of individuals in the samplers was also least variable at

of benthic invertebrates. The range of variation in the total

Monitor Creek. Seasonally, there was a pronounced peak of

invertebr~ate density and species richness in the Carson River

sites durihg spring and early summer. A similar, though less

BENTHIC INVERTEBRATES

found in the Hester-Dendy artificial substrate samplers show

extreme, pattern was also observed in Monitor Creek. Among the

this site.

Patterns of benthic invertebrates species richness and abundance

(Figures 64, 65, Appendix B). Both species richness and total
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which may have occurred several times in the last few years may

also have had impacts on benthic invertebrate populations.

Although Delucchi and Peckarsky (1991) report that life history

patterns of benthic insects do not differ greatly in intermittent

streams relative to permanent ones, it has been shown that some

relatively specialized characteristics are often found in insects

inhabiting these streams (Harper 1990). It has also been

demonstrated that populations of several different taxa can be

greatly reduced in streams which become intermittent (Woolhouse

and Chandiwana 1990, Boulton and Lake 1990, Towns 1991, McElravy

et al 1989), that competitive interactions may be affected by

such disturbance (Hempill 1991), and that the recolonization of

intermittent streams upon recovery of water is strongly affected

by substrate size and quality (Brooks and Boulton 1991).

Diversity of populations of benthic insects inhabiting

intermittent streams have been found to be less than that in more

permanent streams, though'populations are often quite ~ligh

(Harper 1990), and they may utilize a variety of types of refugia

to 'endure periods of desiccation (Boulton 1989). It has also

been observed that populations of benthic invertebrates in

,intermittent streams are less able to process particulate matter

(leaves) efficiently (Hill et ale 1988, Cuffney et al 1990).

All these factors have probably contributed to the patterns of

benthic invertebrate populations seen in Monitor Creek.

Populations of these animals have clearly been adversely affected by

the disturbances associated with mining, but also by the

impacts of the intermittent flow regime.
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C2 (Table 8). Significant differences between the two sites were ~ect

Monitor Creek into the river for several months during the summer

effects of this circumstance are problematic and more significant

i
,/

!

EFFECTS ON THE CARSON

when concentrations were highest in Monitor Creek. The total

effects might have been detected under different conditions.

,~... "'.'
for only a ~ingle parameter; electrical conductivity. This

Paired t-tests were us~. "'"to compare data from site Cl and site

~~~cates that the impacts of Monitor Creek on the Carson River

~)relativelYminor. during the period of the study. However,

the continuation of the drought precluded overland flow from


I'
I
I,
I:

I
Ii
I
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Table 8. Results of comparisons (paired t-tests) of water quality parameters between Carson River sites.

Significant differences between sites C1 and C2 were detected only for electrical conductivity.

Total suspended solids -'.08 -0.53

Variable av dif

Total dissolved Solids -9.04

T

-2.05

1.

I~·,.

I:

P04-P 0.037 0.018

NH3-N 0.655 0.062

N03-N 4.025 0.688

S04 -3.376 -1.345

Fe 0.050 1.303

Dissolved oxygen -0.099 -1.514

Oxygen" sat. -1.179 -2.002

Electri cal conductivity -13.333 -3.761

pH 0.017 0.495

Turbidity 1.585 0.930

Dry weight -0.022 -1.954

Ash free mass -0.017 -1.475

Percent organic 0.004 0.001

Chlorophyll a -0.062 -0.n4

Carotenoids -0.026 -0.392

Phaeopigments -0.130 -0.476

14 0.986

12 0.952

5 0.522

13 0.202

13 0.215

13 0.154

13 0.067

**14 0.002

14 0.628

12 0.371

10 0.079

10 0.171

10 1.000

10 0.547

10 0.703

9 0.646
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Figure 64. Average species richness determined from invertebrate colonizers collected from two Hester-Dendy

artificial substrate samplers from each sample site on Monitor Creek (Mt - M7) and the Carson River (ct,

(2). Samplers were allowed to colonize for 1 month prior to examination.
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from each site during the study.

Figure 66. Average total invertebrate density and species richness for all artificial substrate samplers
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2

reflevelUlits

"g/ l 190
"g/l 360

levels derived from sources listed below. Where necessary values re computed assuming hardness (as CaC03)

=150 mg/l. Values in parentheses indicate number of obse vations exceeding criteria and total
I

observations included in the comparison. Sources: 1 =lbhontan Regional Water Quality Control

,J"
2= State of California (1991>, 3 =U.S.E.P.A. (1986) v -it:,I / / i·I I

,-_/,' /,('.1' ,.((C .~:::,' '/' "I'·!.; ;" j."""" ,;' (/

:~:' '~~on _;,~ \ I{ ,/ 'Alt ,J

4 day (0/8) (0/25),,_
1 hr (0/8) (0/25)

(:~ r.,~' J
,..', " f f0.J' ~ r ,I" ~& ~,\.,
_------------------~",..L/-"----~t:::::::=--.,'~~

Table 11 c~rison of water quality parameters in Monitor Creek and th .c~;~on River with recolTITIended ~-J--

Arsenic

Material

r
I

( cadmium "g/l
/Lg/l

1.56
6.2

2
2

4 day
1 hr

(0/1)

(0/1 )
Qr7>
(0/7>

Chromium (VI "g/l
"9/l

11
16

2
2

4 day

1 hr
(0/6)
(0/6)

(0/21>
(0/21>

Copper /Lg/l
/Lg/l

16.72
26.6

2
2

4 day
1 hr

(0/8)
(0/8)

0/25)
(0/25)

lead "g/l 5 .33
"g/l 136.8

2
2

4 day
1 hr

(0/4)

(0/4)

(j/14)
(0/14)

Mercury /Lg/l 2.4 2 hr (0/6) (0/18)

Silver /Lg/l 8.15 2 inst.max: (0/2) (0/7)

Sulfate

TFR nOS)

Total N

Total P

mg/l 4.0

mg/l 80

/Lg/l 200

"g/l 20

annual

annual

annual

annual

(Q29) ~99)

6.129) Gi>99)
®30) @99)

c!p0) ~)
"g/l (varies) 3

(0/8)

Anmonia-N

Iron mg/l 1.0 3

4 day

chronic

(0/30) ~96)

(925)
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CONCLUSION

Overall, it very clear from our data that stream conditions in

the lower reaches of Monitor Creek have been strongly and

I
I
I

•

adversely affected by the long history of mining activity within

the basin. Much of this activity took place

before adequate environmental controls were in place, and the

results have clearly been detrimental for the conditions within

the stream. Because Monitor Creek is such a small stream, the

impacts have been magnified.
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This combination of,point)and non

is typical of old mining\'aie~-:'.

~ .., '

\
~"\\ .. , ..<.,¥' ~ (.' h' , \

"/ .... : '! •

populations of benthic invertebrates. site M2 is immediately

adjacent to the stream

pollutants into Monitor Creek are mainly from diffuse sources.

These include primarily mine and mill tailings piles, both in and
......-~,

primary production and the least numerous and least speciose

downstream from the Zaca Mine adit, and receives drainage from

several different tailings piles. The inputs of mining

biological characteristics reflecting a high level of disturbance

time; site M2 had the lowest concentrations of photosynthetic

pigments, exceptional growth of fungi, the lowest levels of

di~solved solids, total suspended solids, turbidity. At the same

and disruption from mining activity. site M2 shows the highest

concentrations of ammonia, nitrate, sUlfate, iron, total

site M2 consistently shows the most extreme evidence of

disturbance, although other sites in the lower section of Monitor

Creek including M1 through M4, also exhibit chemical, physical or



f
f
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••
The intensive survey done between site M2 and the upstream site

M3 revealed that there were no dramatic changes in water quality

within the reach suggestive of point-source influences, so we

must conclude that non-point sources generate the poor conditions

in the stream.

The upstream sites M5 through M7 a~e relatively less affected by

the disturbance in the basin, and again this is evident from most

of the chemical and biological measurements. These upstream

sites typically had the highest concentrations of orthophosphate,

the most abundant growths of periphyton algae and highest

colonization rates by benthic invertebrates. Although there are

clear differences between the first order stream conditions of

upper Monitor Creek and the higher order Carson River, these

areas are often more similar to each other than to the

intervening sites on the lower Monitor Creek.

Many liries of evidence can be used to se~arate sites into groups

sharing similar sets of characteristics.' This is seen clearly

in the results of the discriminant function analysis, but is also

apparent from examination of most chemical, physical and

biological measurements.

It is not clear what the impacts of the current and continuing

drought were on the outcome of our study. Trends for increased

pH and sulfate concentrations in both the Carson River and

Monitor Creek indicate that some impacts are occurring, others

are more problematic, and would require additional work during
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defined impacts on the Carson River.

values in the sites having low pH.

I

l

f

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

more normal water years for comparison. Because of the

exceptionally low discharge from the basin during the sample

period, it seems likely that the low water year may have reduced

the magnitude of impacts from Monitor Creek on the Carson River.

In spite of these potential problems we are confident that the

low water year does not alter the overall conclusions of our

study and that the impacts we identify here are credible.

Additional data collection during more normal conditions wou

necessary to verify this, however.

Monitor Creek is experiencing pollutant loadings which inc~de
relatively high concentrations of dissolved sulfates and ifon

compounds, and which seasonally greatly reduce the ambijnI pH in

affected areas. This has substantial negative impacts 0 the

water quality in the stream, and also greatly reduce$~ habitat
// -'"

quality'for benthic invertebrates in the stream. (Reduction in pH-
'.

can increase the toxicity of ammonia ,which was also" atpe.Cik

During more productive water \-.e., ,
years it is likely that Monitor Creek will have more clearly /":!. :11!)!-1I. I

'v'" • '
• • '1/IDl.·'

" . 1Jf/."'n --
Though it may be t~,~.ease~~l.cflS&"'·

_/ I
that additional precipitation may dilute inputs!:t:om-Monitor

Creek, it is also possible that increasecf"discharge might carry
_.._----.., ,.,.

more di~~~lvedmate~alsout of the basin.

Although w~"found little effect of Monitor Creek on the Car.son

River, it was not delivering surface flow to the river during

much of the summer when water quality conditions in Monitor Creek

were at their lowest values. The current challenge will be to

establish whether impacts from Monitor Creek constitute a threat
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impacts in Monitor creek .. pa

be developed for mitigation and reversal of adverse mining

to water quality in the Carson River, and whether guidelines can~
!,,

i
,

,

-
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NDEP - East Fork Carson River @Riverview

STATE OF NEVADA
SURFACE WATER MONITORING NETWORK

Carson River Basin

Stream Name = East Fork Carson River
Sampling Location Name = East Fork Carson River @ Riverview
Sampling Location ID =C9

http://ndep.state.nv.uslbwqp/C9.htrnl

lof2

Sampling Location Description

Standards apply from California state line downstream to Riverview Mobile Home Park. To
find the site, drive south from Carson City, NY on US Hwy 395 through the town of
Gardnerville. Take the next road to the right after passing the road to Riverview Mobile Home
Park. Collect samples at bridge. Control Point for East Fork at Highway 395, South of
Garnerville (Riverview).

Beneficial Uses = Irrigation, Watering of livestock, Recreation involving contact with the
water, Recreation not involving contact with the water, Industrial supply, Municipal or
domestic supply, Propagation of wildlife, Propagation of aquatic life.

Sampling Location = Douglas County

Hydrologic Unit = 16050201
Latitude 38 5233 Longitude 11941 20
Township l2N Range 20E Section 25
Elevation 4921 ft

Data Table (pdfformat) Data Table (Excel xis format) NAC Standards for Water Quality
Metals (pdfformat) Metals (Excel xis format)

Return to Carson Basin Map

10/20/2001 4·11l PM



NDEP - East Fork Carson River @ Riverview

• Return to Water Quality Planning's Home Page
Page

20f2

http://ndep.state.nv.uslbwqp/C9.htrnl

NDEP's Site Map I Back to NDEP's Home
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NEVADA DrvISION OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER QUALITY PLANNING
GRAB/SURFACE WATER SAMPLES
PROVISIONAL RECORDS

POOOIO POO299 POO095 POO403 P00406 P82079 POO080 P005I5 POO530 POO440 POO445 P39036
STATION NAME STATION STORETID DATE TIME TEMP DISS CONDUCT pH pH TURBID COLOR TDS TSS BICARB COJ ALKAL

ID 02 UMlCM LAB FIELD NTU Pl.-CO PPM PPM .sHC03 .. C03 .. C.C03
MGIL MGIL MGIL

C~ CALCULATED
O~ SAMPLED BUT ANALYSIS NOT PERFORMED

East Fork @ Riverview C9 310011 18-Jan-89 1330 0.2 13.8 236 1 5 156 7 90 0 74

East Fork @ Riverview C9 310011 27-Feb-89 1440 11 10.2 93 1.7 15 68 5 46 0 38

East Fork @ Riverview C9 310011 29-Mar-89 1420 8 13 96 3.1 25 66 26 46 0 38

East Fork @ Riverview C9 310011 24-Apr-89 1450 5 10.4 78 3.4 12 64 13 41 0 34

East Fork @ Riverview C9 310011 24-May-89 1425 10 10.6 70 4.4 7 52 12 32 0 26

East Fork @ Riverview C9 310011 27-Jun-89 1525 17.5 8.7 73 10 7 54 33 37 0 30

East Fork @ Riverview C9 310011 25-Jul-89 1342 22 8.4 125 2.3 10 BB 13 39 10 48

East Fork @ Riverview C9 310011 15-Aug-89 1220 17 8.7 166 2.7 7 105 9 59 5 56

East Fork @ Riverview C9 310011 19-5ep-89 0 13.8 9 155 4.3 12 105 13 56 5 54

East Fork @ Riverview C9 310011 23-0ct-89 910 6.5 10.2 209 1.7 5 133 2 81 0 66

East Fork @ Riverview C9 310011 28-Nov-89 1330 0 12.5 267 3.3 7 176 10 85 0 70
East Fork @ Riverview C9 310011 19-Dee-89 1345 0 13.5 193 2.4 3 131 8 76 0 62
East Fork @ Riverview C9 310011 24-Jan-90 1325 -3 13.4 203 4.5 5 131 20 81 0 66
East Fork @ Riverview C9 310011 22-Feb-90 1350 -3.5 13.8 185 6.3 3 123 77 71 0 58
East Fork@ Riverview C9 310011 27-Mar-90 1352 6 10.8 111 6 7 80 24 51 0 42

East Fork @ Riverview C9 310011 24-Apr-90 1421 6.6 11.5 83 2.5 12 61 8 41 0 34

East Fork @ Riverview C9 ·310011 JO-May-90 1327 8.5 10.6 100 3 5 71 18 46 0 38

East Fork @ Riverview C9 310011 26-Jun-90 1105 115 1.6 3 78 7 49 0 40
East Fork @ Riverview C9 310011 31-Jul-90 1430 24 6.7 182 6.9 10 114 16 61 7 62
East Fork @ Riverview C9 310011 28-Aug-90 1405 19.3 7.5 186 4.2 7 118 13 56 7 58

East Fork @ Riverview C9 310011 18-Sep-liO 1435 18.5 8.7 227 3 7 146 6 66 10 70

East Fork @ Riverview C9 310011 23-0ct-90 955 8.3 10.8 243 2.3 7 155 4 73 10 76
East Fork @ Riverview C9 310011 19-Nov-90 1435 7 12 245 2.8 3 160 5 81 5 74

East Fork @ Riverview C9 310011 18-Dee-90 1400 1.3 11.7 277 5.4 3 174 16 93 5 84

East Fork @ Riverview C9 310011 23-Jan-91 1431 0.5 12.5 286 7.5 5 179 35 85 7 82
East Fork @ Riverview C9 310011 20-Feb-91 1447 8 10.4 262 2.7 3 163 8 78 5 72

East Fork @ Riverview C9 310011 26-Mar-91 1420 3.3 11.3 239 3.5 3 158 8 81 0 66



East Fork @ Riverview C9 310011 16-Apr-91 1417 9.5 10.2 145 5.3 12 90 14 54 5 52

East Fork @ Riverview C9 310011 21-May-91 1335 11 9.8 91 3.6 15 63 16 44 0 36

East Fork @ Riverview C9 310011 25-Jun-91 1400 15.3 8.3 93 3.8 3 66 16 44 0 36

East Fork @ Riverview C9 310011 16-Jul-91 1433 21.3 9.2 145 3.5 3 99 15 39 12 52

East Fork @ Riverview C9 310011 27-Aug-91 1445 18.3 8.3 177 13 5 118 26 61 7 62

East Fork @ Riverview C9 310011 24-Sep-91 1426 16.5 8.7 208 6.6 7 137 14 88 0 72

East Fork @ Riverview C9 310011 22-0ct-91 1425 13.2 6.5 264 3.2 7 164 7 95 0 78

East Fork @ Riverview C9 310011 26-Nov-91 6 10.1 180 2.3 17 118 8 71 0 58

East Fork @ Riverview C9 310011 17-Dec-91 1 11.2 205 0.3 7 137 2 81 0 66

East Fork @ Riverview C9 310011 22-Jan-92 1535 1 10.8 213 8.1 7.77 4.7 10 134 17 83 0 68

East Fork @ Riverview C9 310011 19-Feb-92 1600 7.8 7.3 225 8.3 7.81 3.1 5 141 9 73 5 68
East Fork @ Riverview C9 310011 25-Mar-92 1600 11.3 9.3 157 8.2 7.53 3.4 7 103 12 73 0 60
East Fork @ Riverview C9 310011- 21-Apr-92 1525 12.2 10.9 70 8.3 7.8 13 15 54 29 17 12 34

East Fork @ Riverview C9 310011 19-May-92 1530 15.5 7.6 75 8.2 7.81 6.4 10 50 26 27 5 30

East Fork @ Riverview C9 310011 24-Jun-92 1738 19.8 9.2 136 8.3 8.03 180 35 112 464 49 5 48

East Fork @ Riverview C9 310011 28-Jul-92 1535 25.5 9.1 188 8.8 16 12 121 19 49 14 64

East Fork @ Riverview C9 310011 25-Au9-92 1515 19.3 7.1 236 8.9 8.34 3.9 5 155 9 66 12 74

East Fork @ Riverview C9 310011 22-Sep-92 1540 20 8.1 259 8.9 7.81 4.1 7 171 8 66 12 74

East Fork @ Riverview C9 310011 27-0ct-92 1517 13 8.6 255 8.3. 8.77 4.2 12 160 6 68 12 76

East Fork @ Riverview C9 310011 24-Nov-92 1720 0.9 11.9 247 8.3 7.96 2.6 7 171 3 78 5 72

East Fork @ Riverview C9 310011 17-Feb-93 1525 4 9.5 233 8.2 8.09 3.2 17 158 -6 78 5 72

East Fork @ Riverview C9 310011 23-Mar-93 1510 6.3 13 126 7.9 7.15 18 25 99 33 59 0 48

East Fork @ Riverview C9 310011 20-Apr-93 1530 10.5 5.7 122 8 7.31 7.8 15 83 17 61 0 50

East Fork @ Riverview C9 310011 26-May-93 1440 8.2 11.4 56 7.8 7.26 29 17 42 78 29 0 24

East Fork @ Riverview C9 310011 29-Jun-93 1350 13.5 12.2 57 8 7.34 8.3 10 34 36 32 0 26

East Fork @ Riverview C9 310011 27-Jul-93 1713 22 8.4 90 8.1 7.86 3.2 15 63 24 46 0 38

East Fork @ Riverview C9 310011 17-Aug-93 1640 21.5 7.8 126 8.4 8.53 2.1 12 84 9 41 7 46
East Fork @ Riverview C9 310011 28-Sep-93 1700 18 7.9 175 8.8 8.64 2.1 7 118 6 59 7 60
East Fork @ Riverview C9 310011 13-0ct-93 1600 13.5 9.2 182 8.4 8.11 1.8 12 125 4 59 7 60

East Fork @ Riverview C9 310011 23-Nov-93 1640 4.5 9.5 196 8.3 7.6 2.2 7 135 3 68 5 64

East Fork @ Riverview C9 310011 14-Dec-93 1545 2 10.5 197 8.2 7.14 2 7 123 2 71 5 66

East Fork @ Riverview C9 310011 19-Jan-94 1605 3.5 10.3 221 8 7.09 4.9 5 142 7 71 0 58
East Fork @ Riverview C9 310011 22-Mar-94 1527 8 11 160 8.1 3.3 12 98 9 68 0 56
East Fork @ Riverview C9 310011 19-Apr-94 1350 10 9.4 65 7.9 8.13 21 25 47 56 32 0 26

East Fork @ Riverview C9 310011 17-May-94 1557 10 10.6 73 8 9 3.4 15 43 10 37 0 30

East Fork @ Riverview C9 310011 15-Jun-94 1150 13.8 9.9 81 8 2.1 12 51 6 44 0 36

East Fork @ Riverview C9 310011 19-Jul-94 1535 24 7.4 159 8.9 9.1 2.5 5 103 10 46 12 58

East Fork @ Riverview C9 310011 23-Aug-94 1500 22 7.8 190 8.9 9 2.6 15 117 11 56 7 58
East Fork @ Riverview C9 310011 20-Sep-94 1500 19 8.3 346 8.2 8.49 3.5 7 226 8 85 7 82

East Fork @ Riverview C9 310011 18-0cl-94 1440 10.8 10 304 8.3 8.18 2 12 197 3 81 5 74

East Fork @ Riverview C9 310011 29-Nov-94 1455 0.8 11.2 262 8.1 7.72 8 15 172 24 83 0 68
East Fork @ Riverview C9 310011 20-Dec-94 1445 4.5 10.8 242 8.1 2.2 15 169 1 85 0 70



East Fork @ Riverview C9 310011 10-Jan-95 1445 3.5 11.9 141 7.9 28 70 135 122 49 0 40
East Fork @ Riverview C9 310011 21-Mar-95 1415 5 12 135 7.8 14 35 103 22 61 0 50
East Fork @ Riverview C9 310011 16-May-95 1445 9.5 10.8 127 7.8 7.98 15 25 90 31 59 0 48

Easl Fork @ Riverview C9 310011 18-Jul-95 1445 11.4 11.5 57 7.7 7.9 7.9 25 45 24 27 0 22

East Fork @ Riverview C9 310011 26-Sep-95 1400 16 8.3 141 8 3.8 15 95 5 63 0 52
East Fork@ Riverview C9 310011 7-Nov-95 1450 10 9.5 180 7.7 0.9 15 117 3 73 0 60
East Fork@ Riverview C9 310011 9-Jan-96 1415 6 179 8.1 8.44 1.6 12 128 3 71 0 58
East Fork@ Riverview C9 310011 19-Mar-96 1355 9 10.9 145 7.6 7.84 12 25 98 13 63 0 52
East Fork @ Riverview C9 310011 21-May-96 1110 7.8 13.2 73 7.7 60 45 52 253 39 0 32

East Fork @ Riverview C9 310011 9-Ju~96 1100 16.9 76 7.8 8.01 3.5 10 48 14 41 0 34
East Fork @ Riverview C9 310011 17-Sep-96 1410 14.8 9.2 169 8.2 2.2 12 112 2 68 0 56

East Fork@ Riverview C9 310011 13-Nov-96 1410 9.5 10.1 204 8.1 8.28 0.7 5 129 2 78 0 84
East Fork @ Riverview C9 310011 12-Mar-97 1210 6 10.6 153 8 8.06 15.6 7 101 15 71 0 58

East Fork @ Riverview C9 310011 28-May-97 1425 13.5 8.9 69 7.8 8.19 20 10 44 42 34 0 28

East Fork @ Riverview C9 310011 22-Jul-97 1510 21.6 7.7 123 8.3 8.39 21.3 12 72 . 51 46 7 50

East Fork@ Riverview C9 310011 16-Sep-97 1245 15 8.8 207 8.5 8.7 1.5 5 125 2 81 2 70

East Fork@ Riverview C9· 310011 12-Nov-97 920 3 10.8 224 8.2 8.45 1.3 5 134 5 68 0 72
East Fork @ Riverview C9 310011 14-Jan-98 1230 3 11.7 224 8.1 8.23 2.6 5 137 3 83 0 68

East Fork @ Riverview C9 310011 17-Mar-98 925 4.7 11.1 178 7.7 8.66 .34 30 114 41 68 0 56

East Fork @ Riverview C9 310011 26-May-98 915 4.9 11.7 82 7.3 8.24 13.4 12 43 22 39 0 32
East Fork @ Riverview C9 310011 21-Jul-98 1045 14.9 11.4 7.95 49 19 25
East Fork @ Riverview C9 310011 15-Sep-98 1035 17 8.1 8.5 116 10 75
East Fork @ Riverview C9 310011 17-Nov-98 1100 4.2 11.2 190 7.9 8.31 3.1 5 114 6 71 0 58
East Fork @ Riverview C9 310011 12-Jan-99 10:45 0.7 16 198 7.69 8.42 3.1 5 114 6 71 0 58
East Fork @ Riverview C9 310011 16-Mar-99 11:00 5.8 12.5 200 7.85 8.1 5.7 7 110 8 76 0 62
East Fork @ Riverview C9 310011 25-May-99 14:55 10.1 8.66 54 7.02 7361 86.3 25 36 212 24 0 20
East Fork @ Riverview C9 310011 2Q-Jul-99 10:50 15.7 9.25 106 7.4 7.99 4.6 10 75 13 44 0 36
East Fork @ Riverview C9 310011 14-Sep-99 10:30 14.6 184 7.74 8.52 2.3 10 112 1 73 0 60

East Fork@ Riverview C9 310011 22-Nov-99 11:20 1.8 11.66 215 7.62 8.43 6.1 7 122 2 76 0 62
East Fork@ Riverview C9 310011 ll-Jan-oo 10:35 3.6 16.41 236 7.74 8.51 3.5 5 140 4 81 0 66
East Fork @ Riverview C9 310011 13-Mar-00 9:30 6.6 12.13 204 7.65 8.37 6.9 17 128 12 81 0 66
East Fork @ Riverview C9 310011 23-May-Q0 10:40 9.1 9.6 50 7.4 7.27 32 15 37 68 27 0 22
East Fork @ Riverview C9 310011 18-Jul-Q0 11:05 18 8.2 141 8.39 8 2.6 5 96 4 56 2 50
East Fork @ Riverview C9 310011 12-Sep-Q0 10:15 15 9.4 213 8.33 8.39 2.5 5 129 0 76 2 66
East Fork @ Riverview C9 310011 20-Nov-Q0 10:05 0.25 16 227 8 8.19 3.4 5 156 2 85 0 70
East Fork @ Riverview C9 310011 9-Jan-Ol 10:15 1.5 8.56 223 8.01 8.23 1.2 5 140 0 83 0 68
East Fork @ Riverview C9 310011 20-Mar-Ol 10:10 7.7 10.28 172 8.03 7.54 55 10 115 111 71 0 58
Easl Fork @ Riverview C9 310011 29-May-Ql 10:50 12.5 9.52 70 7.66 6.32 7.2 5 54 13 32 0 26



POO425 POO430 POO600 POO613 POO618 POO608 POO625 POO665 POO671 POO941 POO946 P31679 P31613 P31648 P7I851
ALKAL ALKAL N NITRITE NITRATE N,AMMON N-TOTAL P P CHLORIDE SULFATE FECAL FECAL E FWW NITRATE
BICARB CARB TOTAL asN alN D1SS KJELDAIlL TOT D1SSP04 D1SS D1SS STREP COLI COLI CFS NITROGEN

as CaC03 as CaC03 MGIL MGIL MGIL MGILN MGIL MGIL MGILP MGIL MGILS04 #1100ML #1100ML #/I00ML DISS
MGIL MGIL as N03

MGIL

74 0 0.24 0.01 K 0.05 0.1 K 0.18 0.02 0.01 8 10 K 10 K 46 0.2
38 0 0.39 0.Q1 K 0.07 0.1 K 0.31 0.03 0.Q1 3 10 30 256 0.3
38 0 0.3 0.01 K 0.06 0.1 K 0.23 0.04 0.02 1 10 K 10 K 592 0.3
34 0 0.24 0.01 K 0.02 0.1 K 0.21 0.03 0.01 0 10 10 K 616 0.09
26 0 0.19 0.Q1 K 0.03 0.01 K 0.15 0.03 0.01 1 20 10 K 664 0.1
30 0 0.2 0.01 K 0.04 0.1 K 0.15 0.07 0.02 0 250 60 465 0.2
32 16 0.3 0.01 K 0.01 0.1 K 0.29 0.04 0.01 2 30 270 135 0.04
48 8 0.23 0.01 K 0.04· 0.1 K 0.18 0.04 0.01 3 30 10 K 80 0.2
46 8 0.28 0.01 K 0.03 0.1 K 0.24 0.04 0.01 4 100 60 119 0.1
66 0 0.21 0.01 K 0.03 0.1 K 0.17 0.02 0.01 5 20 10 78 0.1
70 0 0.23 0.01 K 0.05 0.1 K 0.17 0.03 0.Q1 10 10 K 10 K 65 0.2
62 0 0.28 0.01 K 0.03 0.1 K 0.24 0.02 0.01 5 10 K 10 K 78 0.1
66 0 0.19 0.01 K 0.03 0.1 K 0.15 0.03 0.01 5 10 10 K 71 0.1
58 0 0.38 0.01 K 0.04 0.1 K 0.33 0.06 0.01 5 10 10 K 100 0.2
42 0 0.23 0.01 K 0.02 0.1 K 0.2 0.03 0.02 1 10 K 10 K 358 0.1
34 0 0.25 0.01 K 0.04 0.1 K 0.2 0.03 0.01 0 20 10 K 445 0.2
38 0 0.6 0.01 K 0.03 0.1 K 0.56 0.03 0.Q1 1 20 10 K 274 0.2
40 0 0.22 0.Q1 K 0.04 0.1 K 0.17 0.02 0.01 1 70 200 147 0.2
50 12 0.47 0.01 K 0.05 0.1 K 0.41 0.05 0.Q1 4 40 10 K 62 0.2
46 12 0.24 0.Q1 K 0.03 0.1 K 0.2 0.03 0.01 5 20 10 50 0.2
54 16 0.25 0.Q1 K 0.03 0.1 K 0.21 0.Q3 0.Q1 8 20 10 K 40 0.1
60 16 0.31 0.01 K 0.01 0.1 K 0.29 0.02 0.01 8 10 10 41 0.04
66 8 0.2 0.01 K 0.02 0.1 K 0.17 0.02 0.01 8 10 K 10 K 38 0.09
76 8 0.25 0.01 K 0.03 0.1 K 0.21 0.04 0.02 10 10 10 K 60 0.1
70 12 0.24 0.Q1 K 0.02 0.1 K 0.21 0.06 0.Q1 11 20 10 K 94 0.1
64 8 0.22 0.01 K 0 0.1 K 0.21 0.03 0.01 10 10 K 10 K 42 0.01
66 0 0.36 0.01 K 0.07 0.1 K 0.28 0.04 0.01 6 10 K 10 K 79 0.3



44 8 0.19 0.01 K 0.03 0.1 K 0.15 0.03 0.02 2 20 10 K 238 0.1
36 0 0.24 0.01 K 0.02 0.1 K 0.21 0.04 0.01 0 10 10 K 428 0.09

36 0 0.23 0.01 K 0.02 0.1 K 0.2 0.05 0.02 1 40 10 283 0.1

32 20 0.3 0.01 K 0.02 0.1 K 0.27 0.04 0.01 3 60 10 K 121 0.08

50 12 0.39 0.01 K 0.03 0.1 K 0.35 0.07 0.01 3 60 10 82 0.1

72 0 0.36 0.01 K 0.02 0.1 K 0.33 0.04 0.01 5 10 K 10 53 0.09

78 0 0.29 0.01 K 0.01 0.1 K 0.27 0.03 0.Q1 9 10 10 33 0.05
58 0 0.16 0.Q1 K 0 0.1 K 0.15 0.03 0.01 5 20 10 K 102 0
66 0 0.51 0.Q1 K 0 0.1 K 0.5 0.03 0.01 6 10 K 10 K 83 0

68 0 0.27 0.01 K 0 0.1 K 0.26 0.03 0.Q1 5 26 10 K 10 K 65 0.02

60 10 0.34 0.01 K 0 0.1 K 0.33 0.03 0.01 6 10 K 10 K 83 0.02

60 0 0.22 0.01 K 0.04 0.1 K 0.17 0.04 0.01 5 40 10 K 132 0.2

14 20 0.28 0.01 K 0.04 0.1 K 0.23 0.06 0.01 0 740 10 K 511 0.2

22 8 0.38 0.01 K 0.02 0.1 K 0.35 0.05 0.02 0 10 10 K 346 0.09

40 8 1.16 0.01 K 0.08 0.1 K 1.07 0.44 0.05 3 1000 L 600 L 106 0.4
40 24 0.26 0.01 K 0.02 0.1 K 0.23 0.06 0.01 6 26 230 10 K 57 0.1

54 20 0.2 0.01 K 0.02 0.1 K 0.17 0.04 0.01 8 10 30 35 0.1

54 20 0.59 0.01 K 0.05 0.1 K 0.53 0.04 0.Q1 11 10 10 32 0.2
56 20 0.41 0.01 K 0.04 0.1 K 0.36 0.02 0.Q1 10 10 K 20 38 0.2

64 8 0.22 0.01 K 0.04 0.1 K 0.17 0.01 0.Q1 10 10 10 K 37 0.2

64 8 0.23 0.01 K 0.05 0.1 K 0.17 0.03 0.01 6 10 10 K 101 0.2
48 0 0.35 0.01 K 0.05 0.1 K 0.29 0.08 0.03 1 10 K 10 K 824 0.2
50 0 0.2 0.01 K 0.02 0.1 K 0.17 0.05 0.02 0 10 10 586 0.07
24 0 0.6 0.01 K 0.05 0.1 K 0.54 0.14 0.02 0 10 10 K 1890 0.2
26 0 0.27 0.01 K 0.03 0.1 K 0.23 0.04 0.02 0 1000 L 10 10 1020 0.1
38 0 0.16 0.01 K 0.06 0.1 K 0.09 0.03 0.02 0 7 50 20 20 289 0.3
34 12 0.24 0.01 K 0.08 0.1 K 0.15 0.07 0.02 2 20 10 10 K 147 0.4
48 12 0.19 0.01 K 0.01 0.1 K 0.17 0.02 0.01 6 10 K 10 K 10 K 72 0.04
48 12 0.28 0.01 K 0.1 0.1 K 0.17 0.02 0.01 5 20 10 K 10 75 0.4
56 8 0.12 0.01 K 0.03 0.1 K 0.09 0.03 0.01 6 10 10 K 10 K 68 0.1
58 8 0.15 0.01 K 0.02 0.1 K 0.12 0.02 0.01 6 10 10 K 10 K 70 0.1
58 0 0.16 0.01 K 0.06 0.1 K 0.09 0.02 0 6 38 20 10 K 10 K 69 0.3
56 0 0.77 0.01 K 0.01 0.1 K 0.75 0.03 0.02 3 10 10 K 10 K 170 0.06
26 0 0.67 0.01 K 0.06 0.1 K 0.6 0.15 0.01 0 140 30 10 841 0.3
30 0 0.38 0.01 K 0.01 0.1 K 0.36 0.04 0.02 0 10 10 10 K 505 0.06
36 0 0.2 0.01 K 0.Q1 0.1 K 0.18 0.03 0 0 40 20 10 K 334 0.04
36 20 0.44 0.01 K 0.02 0.1 K 0.41 0.04 0.01 4 17 30 10 K 10 87 0.09
46 12 0.43 0.01 K 0.01 0.1 K 0.41 0.04 0.01 8 40 20 10 49 0.05
70 12 0.25 0.01 K 0.03 0.1 K 0.21 0.03 0.01 13 20 10 K 10 43 0.1
66 8 0.28 0.01 K 0 0.1 0.27 0.02 0.01 9 10 K 10 K 10 K 55 0
68 0 0.21 0.01 K 0.03 0.1 K 0.17 0.04 0.01 7 30 10 K 10 K 91 0.1
70 0 0.38 0.01 K 0.02 0.1 K 0.35 0.02 0.01 7 10 10 K 10 K 84 0.07
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1997-1998 Carson River Monitoring Data WF at Paynsville C8

NEVADA DIVISION OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER QUALITY PLANNING
GRAB/SURFACE WATER SAMPLES
PROVISIONAL RECORDS

STORETID 310008
DATE 14-Jan-97 12-Mar-97 28-May-97 22-Jul-97 16-Sep-97 12-Nov-97 14-Jan-98 17-Mar-98 26-May-98 21-Jul-98 15-Sep-98 17-Nov-98

TIME 1440 1125 1400 1430 1155 955 1145 1000 955 1120 1105 1145
TEMPasC 0 5.5 13 19.2 11.5 3 3.5 4 3.6 15.1 17 5.1
DISS 02 12.6 10.6 8.6 9.4 8.9 10.2 11.2 11.2 11.2 10.8 7.1 9.2
CONDUCTIVITY UM/CM 66 67 49 72 84 88 91 85 48 87
pH LAB 7.5 7.6 7.7 7.9 8.1 8.1 7.9 7.6 7 7.7
pH FIELD 7.89 8.21 8.08 8.23 8.35 8.19 8.42 8.43 7.81 8.4 8.31
TURBIDNTU 26 2.5 2.4 1.4 I 0.7 1.9 2.1 5 2.2
COLORPL-CO 35 7 10 10 3 5 3 10 10 7
TDS PPM 53 42 31 37 50 59 65 53 26 35 67 57
TSS PPM 31 5 4 6 0 I I 6 13 < 10 < 10 6
BICARB as HC03 34 39 27 44 46 49 49 41 24 41
C03 as C03 0 0 0 0 0 0 0 0 0 0
ALKAL as CaC03 28 32 22 36 38 40 40 34 20 30 50 34
ALKAL BICARB 28 32 22 36 38 40 40 34 20 30 50 34
ALKALCARB 0 0 0 0 0 0 0 0 0 <20 <20 0
NTOTAL 0.5 0.42 0.32 0.37 0.53 0.24 0.54 0.26 0.43 0.5 -

NITRITE as N <0.01 <0.01 <0.01 < 0.01 < 0.01 < 0.01 <0.01 <0.01 < 0.01 <0.02 <0.02 < 0.01
NITRATE MGIL 0.07 0.07 0.01 0.06 0.05 0.04 0.1 0 0.03 0
N,AMMON DISS <0.1 < 0.1 <0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 <0.03 0.05 < 0.1
NH3-NH3 UNIONZD 0.0002 0.0006 0.001 0.003 0.003 0.001 0.0009 0.0004 0.0001 0.0005 0.004 0.0006
N-TOTAL KJELDAHL 0.42 0.34 0.3 0.3 0.5 0.19 0.43 0.25 0.39 0.19 0.35 0.49
PTOTAL 0.06 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.05 0.04 0.04 0.03
P DISS P04 0.02 0.01 0.01 0.02 0.02 0.01 0.01 0 0.01 <0.06 <0.06 0.02
CHLORIDE DISS I I 0 1 2 I 2 3 1 0.6 1 I
SULFATE DISS 2 2 I 2 2 2 3 2 I 1.1 1.9 2
FECALSTREP < 10 < 10 30 170 10 40 < 10 < 10 20 230 110 40
E. COLl < 10 10 10 99 31 < 10 <10 31 <10 87 530 75
USGS Flow Data cfs 150 128 271 67 27



1997-1998 Carson River Monitoring Data EF at Hwy 88 CI6

NEVADA DIVISION OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER QUALITY PLANNING
GRAB/SURFACE WATER SAMPLES
PROVISIONAL RECORDS

STORET ID 310152
DATE 14-Jan-97 12-Mar-97 28-May-97 22-Jul-97 16-Sep-97 12-Nov-97 14-Jan-98 17-Mar-98 26-May-98 21-Jul-98 15-Sep-98 17-Nov-98

TIME 1415 1105 1345 1410 1135 lOIS 1125 1030 lOIS 1135 1130 1200
TEMPasC 0 7 14 23.5 16 5.5 2 7.2 6.3 17.5 17.5 7.5
D1SS 02 10.3 11.2 8.1 13.9 9.5 13 10.8 12.4 10.5 11.5 9.4 12.1
CONDUCTIVITY UM/CM 152 164 73 220 243 229 229 182 87 195
pH LAB 7.6 8 7.8 8.2 8.1 8.5 8.1 7.9 7.4 8.3
pH FIELD 8.32 8.25 7.78 7.71 9.03 8.1 8.28 8.42 7.76 7.7 8.77
TURBIDNTU 21 40 25 4.7 1 1.1 2.9 42 14.7 4.6
COLORPL -CO 25 12 20 7 3 3 5 25 10 5
TDS PPM 99 107 37 136 155 142 150 121 51 52 145 118
TSS PPM 31 76 54 14 I 2 6 79 30 20 <10 9
BICARB as HC03 63 73 37 98 112 76 83 71 41 73
C03 as C03 0 0 0 5 0 7 0 0 0 0
ALKAL as CaCm 52 60 30 88 92 74 68 58 34 30 95 60
ALKAL BICARB 52 60 30 80 92 62 68 58 34 30 95 60
ALKALCARB 0 0 0 8 0 12 0 0 0 <20 <20 0
NTOTAL 0.57 0.29 0.66 0.95 0.8 0.33 0.45 0.34 0.48 0.58
NITRlTEas N <0.01 <0.01 <0.01 0.02 0.01 < 0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01
NITRATE MGIL 0.15 0.02 0.02 0.58 0.29 0.01 0 0 0.07 0
N,AMMON DISS <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 0.1 < 0.1 <0.03 0.07 <0.1
NH3-NH3 UNIONZD 0.0003 0.002 0.002 0.008 0.004 0.004 0.001 0.001 0.0003 0.0006 0.001 0.003
N-TOTAL KJELDAHL 0.41 0.26 0.63 0.35 0.5 0.31 0.44 0.33 0.4 0.14 0.49 0.57
PTOTAL 0.08 0.07 0.1 I 0 0.02 0.03 0.04 0.22 0.1 0.06 0.02 0.04
P DISS P04 0.03 0.03 0.02 0.01 0 0.01 0.02 0.03 0.04 <0.06 < 0.06 0.02
CHLORIDE DISS 2 2 I 3 3 5 5 3 I I 4 4
SULFATE DISS 15 18 4 18 20 28 28 22 5 4.4 20.1 20
FECALSTREP <10 30 10 810 50 20 <10 30 60 110 50 10
E. COLI <10 <10 10 10 31 <10 <10 10 10 164 99 < 10
USGS Flow Data efs 150 128 271 67 27



NAC 445A.150 Carson River: East Fork at Highway 395, south of Gardnerville.

STANDARDS OF WATER QUALITY
Carson River

Control Point for East Fork at Highway 395, South of Gardnerville (Riverview). The limits of this table apply from Riverview
Mobile Home Park to the state line.

REQUIREMENTS
TO MAINTAIN WATER QUALITY

PARAMETER EXISJrG HIGHER STANDARDS FOR BENEFICIAL
UALITY BENEFICIAL USES USES

Temperature °C_ Nov.-May: ;<;1 3°C Aquatic lifeb and water contact recreation.
Maximum June:;<;17°C

July: QloC

1.\1""
Aug.-Oct.: ;<;22°C

I.\T = O°C I.\T<2°C

pH Units 7.5 - 8.6 Water contact recreationb, wildlife propagationb, aquatic
-- S.V.: 6.5 - 9.0 life, irrigation, stock watering, municipal or domestic

I.\pH: ±O.5 Max. supplv and industrial supply.

Total Phosphates -- A-Avg.: ;<;0.10 Aquatic Ii feb, water contact recreationb, municipal or
(as P) - ml!/l -- domestic supplv and noncontact recreation.

Nitrogen Species Total Nitrogen Nitrate S.V.: ;<;10 Aquatic lifeb, municipal or domestic suppll, water
(N). mg/I A-Avg.: ;<;0.4 Nitrite S.V.: ;<;.06 contact recreation, stock watering, wildlife propagation

S.V.: ;<;0.5 Ammonia S.V.: ;<;.02 and noncontact recreation.
(un-ionized)

S.v.: Aquatic life
b
, water contact recreation, wildlife

Dissolved ,g/: -- Nov.-May: ~6.0 propagation, stock watering, municipal or domestic
Oxygen - m I -- Jun.-Oct.: >5.0 supply and noncontact recreation.

Suspended -- .Aquatic lifeb.
Solids - ml!!l -- S.V.: <80

Turbidity. NTU -- Aquatic lifeb and municipal or domestic supply.
-- S.V.: <10

Color - PCU d S.V.: <75 Municipal or domestic supplyb

Total Dis~~ed A-Avg.: ;<;120 A-Avg.: ;<;500 Municipal or domestic suppll, irrigation and stock
Solids - m s.v.: <\75 watering.

Chlorides - mgll A-Avg.: ;<;6 Municipal or domestic suppll, wildlife propagation,
s.v.: <\0 S.V.: <250 irrigation and stock watering.

Sulfate - mg/I -- Municipal or domestic suppll.
-- S.V.: <250

Sodium - SAR A-Avl!.: <2 A-Avl!.: <8 Irrigationb and municipal or domestic supply.

~Ikalinjty,) 11!!1 -- less than 25% change from Aquatic lifeb and wildlife propagation.
as CaCO; - m 1 -- natural conditions

Fecal Coliform- A.G.M.: :'>20 Water contact recreationb, noncontact recreation,
No.llOO ml S.V.: :'>85 :'>200/400° municipal or domestic supply, irrigation, wildlife

nropal!ation and stock waterinl!.

a. Maximum allowable increase in temperature above water temperature at the boundary of an approved mixing zone, but the
increase must not cause a violation of the single value standard.

b. The most restrictive beneficial use.
c. Based on the minimum of not less than 5 samples taken over a 3D-day period, the fecal coliform bacterial level may not

exceed a geometric mean of 200 per 100 ml nor may more than 10 percent of the total samples taken during any 3D-day
period exceed 400 per 100 ml.

d. Increase in color must not be more than 10 PCU above natural conditions.

[Environmental Comm'n, Water Pollution Control Reg. part § 4.25;Table 4, eff.
5-2-78; A 1-25-79; 8-28-79; 1-25-80; 12-3-80]-(NA~t\J2::3-8.4:9-15,.94)

. r

Sk~ or:
~e<.nJda

NAC 445A.119 to 445A.225 - Codification as of September 2000 C~(f?! If?~

~~d<u_.ef~S
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FILE MEMORANDUM

F':ILE: Markleevi¥~ PUD; WDIDN"~6AltZ000800f) ."
--,

Date: 12/12/00

Prepared by: Jason Churchill

Subject: Status of Monitoring Program at Markleeville pun

•
'/ <' ,
! ,,~.

I:

The Monitoring & Reporting Program (MRP) No. 95-22, for this facility requires the installation
of three groundwater monitoring wells by August 31, 1995. However, according to my
supervisor, Alan Miller, an agreement was reached (considering the site's topography,
hydrology, and geography) informally between Regional Board staff and the MPUD to substitute
the following for the required groundwater monitoring program on an experimental basis: There
is a seep on the hillside which faces Markleeville Creek, below the MPUD ponds. A seep
monitoring station was apparently developed sometime in October, 1997. A trench was
excavated into the seep, and a perforated pipe was installed in the trench, which was then Ii lied
w~th gravel. Water is collected from the pipe on a quarterly basis and analyzed for the following
constituents: pH, Total N, Nitrate-N, Total P, Clorides and IDS. Coupled with quarterly
monitoring ofMarkleeville Ck. up- and downstream of the facility, this monitoring is to serve as
an indicator of groundwater quality and as a method to detect potential leakage of sewage from
the ponds. I did a review of the files (summary attached), but found that neither the project tile
or MRP file contains much information about how this arrangement has been implemented, or
about the current status of the groundwater monitoring program.

Last week, I contacted the MPUD Board of Director's chairman, Dave Peets, to get more
infonnation. There is currently no certified operator overseeing operations of the facility.
However, Mr. Peets contacted the former operator, Jim Funge, and reported to me that personnel
from the South Tahoe Public Utility District (STPUD) take samples on a quarterly basis at four
stations: the oxidation pond, Markleeville Ck. upstream, Markleeville Ck. downstream, :.md I he
"seep" monitoring station (analysis results for the latter station have been reported on self
monitoring reports as "MPUD test well", even though no actual groundwater monitoring \vell
has been installed on the property. Mr. Peets stated that according to Mr. Funge, initial water
samples from Markleeville Creek had indicated that there was "more nitrogen [presumably
referring to nitrates] upstream of the facility than downstream... ," which Mr. Funge belic\'cs
may indicate contamination from the Marklee Village development septic system upstream.

However, my review of recent monitoring reports indicates nitrogen and phosphorus levels
upstream and downstream of the Markleeville PUD·facility are approximately equivalent. There
is limited data from the seep monitoring station, but values for nitrogen and phosphorus range
from fairly low, to as high as 1.5 mg/L for nitrate, 1.8 mg/L for total nitrogen, and 0.9 mg/L ,'or
total phosphorus. The trends are currently being monitored and will be looked at in more detail
once the annual report is received in January. The data should give the Regional Board a better



• •
idea:ofany future action needed with regards to the test well effectiveness and whether installing
monitoring wells will be required.

.. .

Staffwill continue: evafuating trendSiii tlie:monitoring data,: an<fconsider updating WDRs in the
year 2001, to address inconsistencies between the actual monitoring program, and that required
in Board Order No. 6-95-22.

Attached: File review notes; 12/15/89 - 5/26/99.
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Markleeville PUC

file Ra"ie.w
.-':-. '",. '_"'!'.,.,<v ~"':t1)'~~ J€~ili

purpose: To determine whether the file contains any record of an agreement for a groundwater
monitoring program. There are currently no "monitoring wells" for the facility. However, a
seeping hillside underlies the ponds. Alan Miller believes that a gravel-filled trench was
installed toward the base of the hill to collect "groundwater." He believes there may have been
an agreement reached, on an experimental basis, to substitute sampling from this trench for
monitoring of groundwater wells.

The project files show:

A Compliance Inspection Report (pink cover page) recording an inspection of 12/15/89. The
second page of this report (a white page) contains a recommendation that monitoring wells be
required and that WDR update include requirement for monitoring wells.

Facilities Inspection Report of 6/30/94 indicates that effluent may be surfacing at base of hill
belo~ ponds.

Field notes from inspection of 8/3/94 state that "seeps on hillside below ponds not associated
r with sewage (based on past coliform testing), but lush growth... " .

A Request for Technical Information to update waste discharge requirements was mailed on
October 5, 1994. Information relating to monitoring wells or an alternative was not requested.
The response was issued on November 18, 1994 and did not describe the monitoring program.

File memorandum. dated 12/12/94 notes that tentative updated WDRs will require groundwater
monitoring wells to be installed. The memo noted that the chairman of MPUD Mr. Funge was
unsure how USFS would respond if wells needed to be placed on adjacent property.

Green sheet for updated WDRs during Feb. 1995 Board Meeting state: "This Board Order
includes a time schedule for the District to install a groundwater monitoring system... by October
1, 1996."

File Memo of 1/9/95 states that MPUD Chairman Funge "understands need [for 3 test wells] but
would like direction/technical assistance to develop locations ... "

A letter from MPUD Chairman Funge dated 1/12/95 states under the heading "Ground Water
Monitoring" that "Due to the topography of the area and the proximity of the Markleeville Creek
it may not be possible to access the area or even install wells that would not be influenced by the
creek itself. There are monetary restraints to also consider... quarterly samples may also be
beyond our physical capacity to pay for."

Revised WDRs adopted 2/9/95. The MRP requires installation of GW monitoring wells by
August 31, 1995.
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File Memo dated 5/16195 shows. discharg¢S:concerns about feasibility ofaccess for-drill rig.

. .}:1rJ~jK)·i~;~;~':::;~~f:·'~:~¥c#··,t~"?:>~~~::~:::i;¢;'. ..... ..... .ci-'~ .

Fife-Memo cIatecf'5Jl/T!g.;:d'escri&~ MPm:)€lis» II uU! F"mrge'!;propOSafn,bring iir~backhoeand
"dig out the seep at the base of the hill below the treatment plant."

March 24, 1995. A "Scope of Work And Cost Estimate for Groundwater Monitoring" was sent
by Hydro-Search Inc. to MPUD Chairman Funge. The document describes two "Options" for
Groundwater Monitoring. Option A is designed as an alternative to drilling GW monitoring
wells, and proposed hydro-punching to collect GW samples from seeps in the bluffbelow the
ponds. Samples were to be collect on two occasions (high and low flows) to be analyzed for
chloride, 'IN, nitrate-N, TP, and IDS. This option is based on the arguments that 1) shallow
bedrock below the oxidation ponds should capture any liquid infiltrating from the ponds, and 2)
sampling of the seeps together with surface water sampling in Markleeville Creek should be
sufficient to characterize the influence of the ponds on groundwater quality. The other proposal,
Option B, involves the drilling oftbree GW monitoring wells..

June 20. 1995. A "Proposed Plan of Action for Groundwater Monitoring" is mailed to MPUD
by Hydro-Search Inc. The proposal is to develop a French Drain collection system to monitor
GW quality in a seep downhill from the ponds. If measured water quality is detennined to be
unsatisfactory, development of an upgradient seepage face for monitoring is recommended.

File Memo 8/25/95 by Alan Miller indicates attempts are being made to delimit property
boundaries for siting of GW monitoring systems. Under "Action Required," the memo states
"Call ACOE to get input on whether area may be wetland. Amend MRP to include alternative if
project can be approved (no wetland)." I.e., the memo appears to recognize that installation of
an alternative GW monitoring system instead of wells would require revision of theMRP.

File Memo 11/1/95 by Alan Miller states that the discharger "will be getting the property
surveyed. Would still like to implement French drain monitoring alternative. I indicated that
although I didn't think the subject project area is wetland (or rather, may be 'ag-induced' exempt
wetland), I would like to get a second opinion by qualified personnel." Under "Action
Required." the memo states, "Seek wetland advice from ACOE. Revise or amend WDRs/MrO
to allow alternative monitoring program."

An undated handwritten swnmary ofwenrso_n lined white paper has an entry for 10/97,
recording "Seep development -~letter in fi~nsteadof groundwater monitoring system."

--.....-t-C::: vu:+ +w.. ~d. -:
A Compliance Inspection Report for 5/26/99 by Diana Henry states "WDRs require 3 wells, but
they only have one...we may have approved this-need to check file & ask Jerry
[peacock] ...Looks from file as though we let them put in one'seep monitoring' point-kind of a
french drain...Talked to Alan Miller 8/4/99-he says we approved the single monitoring point
since seepage was occurring there anyway-see what it showed, then decide if further
monitoring was necessary-'should update MRP to reflect this."
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MO~:~t.ING & REPORTING TRACKING.M

. 'NOlO No. 6AOq,()OG~OO (J Return to Cheryl by!L11-' r-:l~r - .... rAr.

~.. . .~ot!~) (to.
Board Order No.6-$~ Date SMR ReceivedllL- (
Report FreqUency:Q- Staff:~ Reviewed By: _1l-~. _

ReportType: . M." Review Date: :s/g 10\
(Monitoring, Pretreatment, Sludge, Other) I I

Date Report Due: (DAY/MONTHIYEARl.; I " IS:" 0 /

Facility m6t!C UPe UI I~. f L(),
Compliance _YES V NO

REMINDER: PLEASE COMPLETE VIOLA TION FORM ON REVERSE
SIDE FOR NONCOMPLIANCE

Comments: (Do you want this entered on Program comment line? VI )

tv\~AS ~ for l>...Q1d- ~ere. t\ot \O\hde6.. ~

If not in compliance, what is the recommended action?

su4' (~n-ea ~Sch!~ ib Qh~ure TROt\rto~ t~-.L-+_
1 ~ CcNLeJel~ tb no \)J~& ~ Ih :iR~ -Athu-e.

Supervisor reviewed? Yes No__

FYI (Current entry on program comment line -Do you want this deleted? YIN)

REV. 11/00;\WDRFORMS\M&R.FRM



• •South Tahoe
Public Utility District

1275 Meadow Crest Drive • South Lake Tahoe • CA 96150
Phone 530 544-6474 • Fax 530 541-0614

January 15, 2001

Markleeville PUO
Post Office Box 222
Markleeville, CA 96120

Attention: Dave Peets

Sample Date: 1/9/01

Customer#: 1004

10Site

Markleeville Cr; Upstream
Markleeville PUD Pond
Markleeville PUD Test Well
Markleeville Cr; Downstream

20010110·06

20010110·07
20010110-08
20010110-09

Filtered N02 N03
Temp TOS CI BOD TotalP TKN as N asN Total N

C pH mg/l mglL mglL mglL mg/l mgIL mglL mglL

1.0 8.04 :;;46 {//.,.85 1'0.022 < 0.100 < 0.010 < 0.010 0.120

0.0 7.48 215 24.5 13.1
3.0 6.72 .l42 28.2 0.292 0.284 < 0.010 0.010 0.304
1.0 8.00 145 ,,/7.89 0.020 < 0.100 < 0.010 < 0.010 0.120

Methods: pH, by EPA 150.1
ms, by EPA 160.1
Chloride, by EPA 325.2
BOD, Standard Methods, 18th ed, Method 5210 B
Total Phosphorous, by EPA 365.1
Total l<jeldahl Nitrogen, by EPA 351.1
Nitrite, by EPA 353.2
Nl1rate, by EPA 353.2
iotal Nitrogen, by CalOJlalion

Report Approved by:
ELAP ·10#: 1569

This report is applicable only to the sample received by the laboratory. The liability of the laboratory Is limned to the amount paid for this report. This report is for the eXclusive USB of the client to
Whom it is addressed and upon tha condition that the client assumes all liability for the further distribution of the report or ns contents.



'" .--." • •.,

Monthly M.G.M. Average M.G.D. Pond Freeboard (In Feet)
MonthlYear Flow Flow Daily Flow Flow Pond #1 Pond #2 Pond #3

Jan-OO 224,100 0.224 7,229 0.007 3.5 feet 8 feet empty
Feb-OO 216,450 0.216 7,464 0.007 3.5 feet 8 feet empty
Mar-OO 194,400 0.194 6,271 0.006 3.5 feet 8 feet empty

Apr-OO 269,100 0.269 8,970 0.009 3.5 feet 8 feet empty
May-OO 496,350 0.496 16,011 0.016 3.5 feet 8 feet empty
Jun-OO 174,150 0.174 5,805 0.006 3.5 feet 8 feet empty
Jul-OO 381,150 0.381 12,295 0.012 3.5 feet 8 feet empty

Aug-OO 259,650 0.26 8,376 0.008 3.5 feet 8 feet empty
Sep-OO 264,150 0.264 8,805 0.009 3.5 feet 8 feet empty
Oct-OO 231,300 0.231 7,461 0.007 3.5 feet 8 feet empty
Nov-OO 268,650 0.269 8,955 0.009 3.5 feet 8 feet empty
Dec-OO 265,500 0.266 8,565 0.009 3.5 feet 8 feet empty
Jan-01 235,350 0.235 7,592 0.008 3.5 feet 8 feet empty



MO~.RING & REPORTING TRACKIN.RM ~~J

WOlD No. 6A" ;j.(j)co'6~ Return to Cheryl by~,-j(::'J~

Board Order No. 6-li-~ Date SMR Received~I Y I~

.Report FreqUency:19:.- S~~ Reviewed By: 'll .
Report Type:=-'.·V \ Review Date: 3/20/0 \
(Monitoring, Pretreatment, Sludge, Other)

Date Report Due: (DAY/MONTHNEAR) I~/5 v;;;:l. 0 0 \f;

Facility Jna fJ:1~ Jj Il e PI) iJ
Compliance LYES NO

REMINDER: PLEASE COMPLETE VIOLA TION FORM ON REVERSE
SIDE FOR NONCOMPLIANCE

Comments: (Do you want this entered on Program comment line? YIN)

"Irertd (JJ\ lU'1(\ S 1IAt4 \\J ~~ run ~n)\il d~d -tor h\tJ~k

~UJre~ Vmmeters.

If not in compliance, what is the recommended action?

N~ ~\WU~ LlL.td- V't 0\ lkt,\()t\ J t\ ~ d. eh 0 t\ -\-tLl'LQA.

Supervisor reviewed? Yes No __

FYI (Current entry on program comment line - Do you want this deleted? YIN)

REV. 11/00:\WDRFORMS\M&R.FRM



• •
MARKLEEVILLE PUBLIC UTILITY DISTRICT

BOARD

Dave Peets-Chairman
Kevin McLaughlin

Wayne Matlock

March 6, 2001

Lahontan Region
Attn: Jason Churchill
2501 Lake Tahoe Blvd.
South Lake Tahoe, CA 96150

Dear Jason:

I've included with this letter the yearly report required by your agency. I hope that this
report meets your satisfaction. If you need changes, please contact my office and I will
attempt to make the necessary changes. I did send in my quarterly report on 3/5/01.

We have a new maintenance person taking care of the everyday duties, and he is also
studying to take his plant operator license. We hope to add this person to our Board. (I'm
grooming him to be the new Chairman upon my retirement.)

Should you have questions, please don't hesitate to call.

Dave Peets
MPUD Chairperson
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/

IMarkleeville PUD Annual Compliance Report 2000

.'
,/

•
sample date 1/5/00 pH TDS CI BOD Total P TKN N02-N N03-N TOTAL N TEMP

Q) Q) Q) Q) Q) Q) Q) Q) Q) Q)
u u u u u u u u u u
C t: t: t: t: C t: t: t: t:
Q) Q) Q) Q) Q) Q) Q) Q) 0> Q)

"C "0 "0 "0 "0 "C '0 '0 "0 "0
Q) Q) Q) Q) Q) Q) Q) Q) Q) Q)- Q) - Q) Q) Q) Q) Q) CD CD a> <l>

Site :§ u :§ u :§ u :§ u :§ u :§ u :§ u
~

0 :§ 0
:~

0x x x x x x x x x x
Q) <l> Q) <l> a> Q) CD Q) a> a>

Markleeville Cr; > 6.5
upstream < 8.5 80 X 4.0 * 0.02 X * * * 0.2 *
Markleeville < 6.0
PUD Pond > 9.0 * * 30 * * * * * *

Markleeville > 6.5
PUD Test Well < 8.5 500 250 * * * 1 10 * *
Markleeville CR; > 6.5
Downstream < 8.5 80 X 4.0 * 0.02 X * * * 0.2 *

* =N/A
X = Exceedence

./
v'

•
sample date 4/4/00 pH TDS CI BOD Total P TKN N02-N N03-N TOTAL N TEMP

Q) CD a> Q) Q) Q) Q) Q) a> Q)
u 0 u u u u u u u U
t: t: t: t: t: C t: t: t: t:
Q) Q) Q) a> Q) Q) Q) Q) Q) Q)

"C "0 "0 "0 '0 "C '0 '0 "0 '0
Q) Q) a> Q) Q) Q) Q) Q) Q) Q)
Q) - Q) - Q) - Q) - Q) - Q) - Q) - Q) - Q) - a>

Site :~
u

:~
u :§ u

:~
0

:~
u :§ tJ 'E 0 'E u :§ u

:~
0x x x x x x x x x x

Q) Q) Q) Q) Q) Q) Q) Q) Q) Q)

Markleeville Cr; > 6.5
upstream < 8.5 80 4.0 * 0.02 X * * * 0.2 X *
Markleeville < 6.0
PUD Pond > 9.0 * * 30 * * * * * *
Markleeville > 6.5
PUD Test Well < 8.5 500 250 * * * 1 10 * *
Markleeville CR; > 6.5
Downstream < 8.5 80 4.0 * 0.02 X * * * 0.2 *

* =N/A
X = Exceedence



•

•

sample date 7/5/00 pH TDS CI BOD Total P TKN N02-N N03-N TOTALN TEMP
(l) <II <II <II <II <II <II Q) Q) Q)
0 0 0 0 0 0 0 0 u 0
c:: c: c: c: c: c: c: c: c. c:
(l) Q) Q) Q) <II Q) Q) Q) Q) <II
"0 "0 "0 "0 "0 "0 "0 "0 "'0 "0
Q) Q) Q) Q) <II <II <II <II Q) Q)
(l) Q) Q) Q) - Q) - Q)

~
Q) - Q) - Q) - Q)

Site :§ 0 'E 0 'E 0 'E 0 'E 0 :§ 0 0 'E 0 'E 0 'E 0
x x x x x x x x x x
(l) <II Q) <II Q) Q) Q) Q) Q) Q)

Markleeville Cr; > 6.5
upstream < 8.5 80 X 4.0 • 0.02 X • • • 0.2 X •
Markleeville < 6.0
PUD Pond > 9.0 • • 30 • • • • • •
Markleeville > 6.5
PUD Test Well < 8.5 500 250 • · * 1 10 * *
MarKleeVille \,;K; > 6.5
Downstream < 8.5 80 X 4.0 • 0.02 X • • • 0.2 X •

* = N/A
X=Exceedence

sample date 10/4/00 pH TDS CI BOD Total P TKN N02-N N03-N TOTALN TEMP
(l) CIl Q) Q) Q) CD CIl CIl :J) CIl
0 0 0 0 0 0 0 0 0 0
c c: c: c: c: c:: c: c: c: c:
Q) Q) CIl <II <II CD Q) <II CIl CIl
"0 "0 " "0 "0 "0 "0 "0 "'0 "0
Q) Q) Q) CIl CIl CD <II CIl (!) Q)- Q) Q) - CIl CIl - CIl - CD Q) - CIl Q) - Q)

Site :§ 0 :§ 0 :§ 0 :§ 0 :§ 0 'E 0 :§ 0 :§ 0 :§ 0 :§ 0
x x x x x x x x ~

x
Q) CIl Q) CIl Q) CD Q) CIl CIl

Markleeville Cr; > 6.5
upstream < 8.5 80 X 4.0 • 0.02 X • • • 0.2 X •
Markleeville < 6.0
PUD Pond > 9.0 * * 30 X • • • • • •
Markleeville > 6.5
PUD TestWeU < 8.5 500 250 • • • 1 10 • •

Markleeville CR; > 6.5
Downstream < 8.5 80 X 4.0 • 0.02 X • • • 0.2 X •

* =N/A
X=Exceedence

sample date 1/9/01 pH TDS CI BOD Total P TKN N02-N N03-N TOTALN TEMP
Q) <II Q) CIl Q) CD Q) Q) CIl Q)

0 0 .0 0 0 0 0 0 0 0
c c: c: c: c: c:: c: c: c: c:
Q) CIl Q) Q) <II CD Q) CIl Q) Q)

"0 "0 "0 "0 "0 "0 "0 "0 "'0 "0
(l) Q) CIl Gl Gl CD Gl III III III
Q) Q) Q) Q) <II - CD Q) Q) Q) Q)

Site :§ 0 :§ o· 'E 0 :§ 0 'E 0 'E 0 :§ 0 :§ 0 °E 0
:~

0
x x x x x x x x x x
Q) Q) Q) CIl CIl CD CIl CIl CIl CIl



•

•

Markleeville Cr; > 6.5
upstream < 8.5 80 X 4.0 X .. 0.02 X .. .. .. 0.2 ..
Markleeville < 6.0
PUD Pond > 9.0 .. .. 30 .. .. .. .. .. ..
Markleeville > 6.5
PUD Test Well < 8.5 500 250 .. .. .. 1 10 .. ..
Markleeville CR; > 6.5
Downstream < 8.5 80 X 4.0 X .. 0.02 .. .. .. 0.2 ..

.. = N/A
X = Exceedence
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·Suic S6Mcas lor a Ccmplfl1C World·

October 10, 1997

SOUTH TAHOE PuBLIC UTILITY DISTRICT

I
I

DirrctDn
JAMES R. JONES
ROBERT MASON

MARY LOU MOSBACHER
CHRIS STROHM

DUANE WALLACE

GmerrJ MlJIItJle,
ROBERT G. BAa

A PUBLIC AGENCYSEWER· 1950 • WATER

1275 Meadow Crest Drive· South Lake Tahoe, California 96150
Phone (916) 544-6474 • Fax (916) 541..Q614

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

Markleeville
PUO Oxidation Markleeville Cr. Markleeville Cr. Markleeville

Site:
I

Pond Upstream Downstream PUO Test Well

Date: 09-29-97 09-29-97 09-29-97 09-29-97

10#: 970930-07 970930-06 970930-08 970930-09

Total Dissolved Solids, mg/L 219 144 ./ 135 ../ 200

Chlorides, mQ/L: 29.0
,/ 9.85 ./ 23.9.9.86

Surfactants, mq/L: 0.021

BOD, filtered, mq/L: 26.2

pH 7.29 8,24 8.28 6.98

Total Kjeldahl Nitroqen, mq/L 0.359 0.100 . 0.251

Nitrite. as N, mq/L < 0.010 < 0.010 < 0.010

Nitrate, as N. mg/L 0.010 0.015 0.014

Total Nitrogen, mg/L 0.379./ 0.125 0.275

0.036 ,/
./ '- /

Total Phosphorus, mq/L 0.046:)/ 0.392

--

Report Approved by: -r----,L..-..,.....,.:~-f---rr...-...;'--=~~~-
ELA.P 10 #: 1569

j
i.:

-----~--- ...~._~ ~

This repon is applK:able only to the sample (ecewed by U"le labot'alety. The fiability of the laboratory is limited' (0 the amount paid for this report. This report is (or the exdus....e

use of U"'le C:ient to whom It is addressed and upon the condition that the ~ient assumes all liabilily for the fuMet' ci.stnbution at lhe repon or its ccnlenlS.



SOUTH TAHOE PUBLIC UTILITY DISTRICT
"8Bsic Services lor 8 QJmplex World"

SEWER '11150' WATER A PUBLIC AGENCY

1275 Meadow Crest Drive· South Lake Tahoe, California 96150

Phone (916) 544-6474· Fax (916) 541-0614

October 9, 1996

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

General Manager
ROBERT G. BAER

Directo;s
JAMES R. JONES
ROBERT MASON

MARY LOU MOSBACHER
CHRIS STROHM

DUANE WALLACE

Markleeville PUD Markleeville Cr. Markleeville Cr.
Site: Oxidation Pond Upstream Downstream

Date: 10-01-96 10-01-96 10-01-96

10#: 961001-07 961001-06 961001-08
/' 131 .../Total Dissolved Solids, mg/L: 203 139 v'

5.00../
.'

Chlorides, mg/L: 26.4 4.96 '

SUrfactants, mg/L: 0.04

BOD, filtered, mg/L: 2.4

pH 7.22

Total Kjeldahl Nitrogen, mg/L 0.360 0.198

Nitrite, as N, mg/L 0.010 0.010

Nitrate, as N, mg/L < 0.01 < 0.010

Total Nitrogen, mg/L 0.380....
//

0.218 V

Total Phosphorus, mg/L 0.059 ~
/ 0.029 V

//1~////
Report Approved by: ....l--J{-'-+,_._C_.-::.....;-C....;i/_V=. .A---.-::<(.;::;.....,,;/_·"" _

ELAP 10 #: 1569 \

This report is applicable only to the semple received by the laboratory. The Iiabil~yof the laboratory is limijed 10 the amount paid lor this report, This report is lor the exclusive

use 01 the client to Whom it is addressed and upon the condition that the client assumes all liability lor the further distribution 01 the report or ~ contents.



"SIIsic SMvius for 8 C<Jmplu World-

SOUTH TAHOE PUBLIC UTILITY DISTRICT

JUly 23, 1996

General Manager
ROBERT G. BAER

Directors
JAMES R. JONES
ROBERT MASON

MARY LOU MOSBACHER
CHRIS STROHM

DUANE WALLACE

A PUBUC AGEHCYSEWER· 1850' WATER

1275 Meadow Crest Drive· South Lake Tahoe, California 96150
Phone (916) 544·6474· Fax (916) 541-0614

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: MaNin Steinman,

Markleeville PUD Markleeville Cr. Markleeville Cr.
Site: Oxidation Pond Upstream Downstream

Date: 07-15-96 07-'15-96 07-15-96

10#: 960716-21 960716-20 960716-22

Total Dissolved Solids, mg/L: 172 88 63

Chlorides, mg/L: 24.5 1.78 1.62

Surfactants, mg/L: 0.251

BOD, filtered, mg/L: 7.71

pH 7.20

Total Kjeldahl Nitrogen, mg/L 0.088 0.112

Nitrite, as N, mg/L < 0.010 , < 0.010

Nitrate, as N, mg/L 0.014 0.010

Total Nitrogen, mg/L 0.112 0.132

0.022 v
y

Total Phosphorus, mg/L 0.023 i /

Report Approved by:
ELAP 10 #: 1569

Thi. report is appiicable only 10 the sample received by the laboratory. The liability of the laboratory i. lim~ed Ia !he amounl paid for thi. report. This report is for the exdusMo

USe of the client 10 whom ~ is addressed and upon the condition that the dienl assume. aU liability tor the turth« cIis:lribulion Of the report or its contents.



SOUTH TAHOE PUBLIC UTILITY DISTRICT
"B8sic Services for a Complex World"

SEWER '1950· WATER A PU8UC AGENCY

1275 Meadow Crest Drive· South Lake Tahoe. California 96150
Phone (916) 544-6474. Fax (916) 541-0614

April 12, 1996

Markleeville P. U. D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

General Manager
ROBERT G. BAER

Directors
JAMES A. JONES
ROBERT MASON

MARY LOU MOSBACHER
CHRrs STROHM

DUANE WALLACE

Markleeville PUD Markleeville Cr. Markleeville Cr.
Site: Oxidation Pond Upstream Downstream

Date: 04-04-96 04-04-96 04-04-96

ION: 960404-07 960404-06 960404-08

Total Dissolved Solids, mg/L: 191 71 62

Chlorides, mg/L: 22.7 1.2 1.2

Surfactants, mg/L: 0.15

BOD, filtered, mg/L: 15.6

pH 7.97

Total Kjeldahl Nitrogen, mgfL 0.219 0.206

Nitrite, as N, mg/L < 0.010 < 0.010

Nitrate, as N, mg/L < 0.010 < 0.010
'/

Total Nitrogen, mg/L
y

0.226'-"0.2391/

Total Phosphorus, mg/L '0.037 / 0.014
v

Report Approved by: --"r.:::::r----=::::~~~-I-~-.:.(J-{-/~--='L::::;;.,....;;.tY-
ELAP ID #: 1569

Ths repon is applicable only to the sample received by the laboratory. The liability of the laboratory is limited to the amount paid for this repon. Ths repon is for
."••.-h••;"...c. nf .h" r.li"n, tn whom it is addressed and upon the COndition that the client assumes alliiabilily for the funher distribution of the repon or its contents.



SOUTH TAHOE PUBLIC UTILITY DISTRICT

1275 Meadow Crest Drive· South Lake Tahoe, California 96150
Phone (916) 544·6474' Fax (916) 541-0614

SEWER' 1950' WATER

General Manager
ROBERT G. BAER

Directors
JAMES A. JONES
ROBERT MASON

MARY lOU MOSBACHER
CHRIS STROHM

DUANE WALLACE

A PUBLIC AGENCY

"Basic Services for a Complex World"

January 19, 1996

Markleeville P.u.n.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

Markleeville pun Markleeville Cr. Markleeville Cr...
Site: Oxidation Pond Upstream Downstream

Date: 01-08-96 01-08-96 01-08-96

10#: 960108-07 960108-08 960108-09

Total Dissolved Solids, mg/L: 234 104 ",/ 103/

Chlorides, mg/L: 27.2 3.5 3.6

Surfactants, mg/L: 0.05

BOD, ftltered, mg/L: 11.2

pH 7.38

Total Kjeldahl Nitrogen, mg/L 0.090 0.094

Nitrite, as N, mg/L 0.021 0.022

Nitrate, as N. mg/L 0.010 0.053

Total Nitrogen, mg/L 0.121 0.169

Total Phosphorus, mg/L 0.010 0.010

Report Approved by:du J!u;f?V
ELAP lD N: 1569 ~ 7

This report is applicable only to the sample received by the laboratory. The liability of the laboratory is Iilniled to the amount paid for this report. This report is for
the exclusive use of the client to whom it is addressed and upon tile condition that tile client assumes al1liability for the funher distribution of the report or its contents.



\.
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LAHONTAN REGION
MONITORING AND REPORTING PROGRAM NO. 94-108

FOR
MARKLEEVILLE PUBLIC UTILlTY·DISTRICT

WASTEWATER SYSTEM
ALPINE COUNTY

BOARD ORDER NO. 6-95-22
WDIDNO.6A020008000

• . Markleeville Creek Upstream .
sample Date Total Chlorides, Total Nitrite, as Nitrate, Total Total

Dissolved Kjeldahl asN, Nitrogen, Phosphorus,
Solid, Nitrogen.
mall mglL moll N. mglL mgll mglL mglL

1n198 136 6.9 0.327 0.01 0.01 0.347 0.022
1/13198

416198 . 82 1.48 0.1 0.01 0.012 0.122 0.022

7/20198 59 0.742 0.432 0.01 0.01 0.452 0.026

1016198 88 4.17 0.549 0.01 0.037 0.596 0.02

115199 ·160 3.45 0.858 0.01 0.026 0.894 0.016

4/14199 96 1.81 0.209 0.01 0.01 0.229 0.044

813199 92 1.67 0.49 0.01 0.093 0.593 0.054

1015199 128 4.58 0.212 0.01 0.025 0.247 0.022

Maximum
Average

2125100

7
160 6.9·

105.13 / 3.10
0.858
0..10

0.01
0.01

0.093
0.03

0.894 /
0.441/"

0.054 of/"

0.03

2



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN REGION

MONITORING AND REPORTING PROGRAM NO. 94-108
FOR

MARKLEEVILLE PUBLIC UTILITY DISTRICT
WASTEWATER SYSTEM

ALPINE COUNTY
BOARD ORDER NO. 6-95-22

WOlD NO. 6A020008000

Markleeville Creek Downstream
Sample Date Total Chlorides, Total Nitrite, as Nitrate, Total Total

Dissolved KJeldahl asN, Nitrogen, Phosphorus,
Solid, Nitrogen,
mall mgll mall N, mgll mgll mall mall

1n198 136 6.85 0.307 0.01 0.01 0.327 0.05
1/13/98

416198 81 1.46 0.125 0.01 0.036 0.171 0.022

7J20J98 54 0.715 0.261 0.01 0.016 0.287 0.03

1016198 125 3.73 0.33 0.01 0.038 0.378 0.018

1151f¥iJ 108 3.42 0.192 0.01 0.013 0.215 0.01

4114If¥iJ 96 1.75 0.182 0.01 0.01 0.202 0.05

8/3/99 97 1.97 0.376 0.01 0.019 0.405 0.04

1015199 128 4.15 0.238 0.01 0.017 0.265 0.032

Maximum
Average

2125100

136 /
103.13

I

6.85/
3.01

0.376
0.25

0.01
0.01

0.038
0.02

0.405-<'
0.281/

/
O.~ ;/
0.Q3V

3



SOUTH TAHOE PUBLIC UTD..ITY DISTRICT

1275 Meadow Crest Drive· SouthLake nhoe. California 96150
Phone (916) 544-6474 • Fax (916) 541-0614

DiNClDn
JAMESIl.JO~

ROBEIn' MASON
MARY LOU MOSa"CHER

anus S'TROllM
DUANE WALLACS

G£If"".,j AltJIf4r~'

ROBERT O. BAEll

A. PUBUC AGENCYSEWER • lKO' WATER

January 19. 1998

i

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

Markleeville Markleeville
PUD Oxidation PUO Oxidation Markleeville Cr. Markleeville Gr.

Sile: Pond Pond Upstream Downstream

Date: 01/07/98 01/13/98 01/07/98 01/07/96

10#: 980107-07 980113-18 980107·06 980107-08

Total Dissolved Solids, mQlL 223 136 136

Chlorides, moll: 29.0 6.90 6.85

Surfactants. moll: 0.031

BOO. filtered, mgll: 7.08

pH 7.72

Total Kieldahl Nitroaen. mq/l 0.327 0.307

Nitrite. as N, mall < 0.010 < 0.010

Nitrate. as N, mg/l 0.010 0.010

Total Nitrogen. mqll 0.347 0.327.

TotalPhoSDhorus, mall 0.022 0.050

. /.1
Report Approved by: r'....,.''--,AoI.J....::t.r-f-j:..---;.~_--..:l~_
ELAP 10 #: 1569

mWGt::1 0:) 3t.Jldlti



STPUD L.ab 5S0-S'H-C811i1

April 27. 1998

Marklewille P.U.D.
PDst Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman.
\

Markleeville
PUO Oxidation Marldeeville Cr. Mat1<1eevi11e Cr. Markteeville

Site: Pond UPStream Cownstr8am PUDTestWell

Date: 04106198 04f06198 0.wEi198 04I06~

to': 98Q.107-07 980407-06 980407-09 9S0406~

Total Oissal'lecf Solids, mail 189 82 81 199

Chlorides, mgJL: 23.3 1.48 1.46 19.3

Surfadants mg1l: 0.054

BOD fi/terod. mgIL: 16.4

pH 1.98

Total Kieldahl Nitraaen, mgll <0.100 0.125 0.258

Nitrile, as Nm~ <0.010 <0.010 O.02~

Nitrate as N mail 0.012 0.036 1.500

Total Nitrooen, mail 0.122 0.171 1.781

Total Phosphorus, nWL 0022 0.022 0.270

Report Approved by: _
ELAP IO#: 1569

'TIlIanlllD""~0IIiy1o'"... ----,. Tho-"<1Illoc~~ _1DVIe_pllldfQo_~TIlO-'OIct__......

UMllI 1IIUII,""tl...n:rtlllbllll*__..su_lM CllllCItlCIINl/I8c:1l1ftl__.. WlIIIylcrtllallWWdXrblUOnCf .,.,. .....arltStIlIll...ts.

65t 'Ol--~ I--~n-Jatf 0::> 3NIdltf

I--JIWQtf 0::> 3t--JId"1tf

~<Jtf25 :8

~<JtfE5 :8

0002'8 '83..:1

0002'8 '83..:1



..
~OUI""" ...A-H"(?e...
Pl..J~L,I~ UIIL-·IIY t71.&';""Pllb~r

1275 Meadow Cr85t Drlw •South LakeTahoe. CA S61 SJ
Phone: (53J) 544-6474 •FaCSImlle: (530) 541.0314

July 27. 199B

Markleeville P.U.D.
Post Office Box 222
Markleeville. CA 96120

Attn: Marvin Steinman,

Robart G. Baer. General Manag8/'
t"eo """PI t:? 1-1 C ..··11::· ~.,.., ~.
Chrl:itopher H. strohm
James R. Jones
Mary Lou Mosbacher
Ouane wallace
Pembroke Gochnauer

Markleeville
PUD Oxidation Marldeevllie Cr. Markleeville Cr. Markleeville

Site: Pond UDstream Downstream PUDTestWell

Date: 07120198 07120198 07120198 07/20198

10#: 980721·26 980721·25 980721·28 980721-27

Total Dissolved Solids. mall 204 59 54 176

Chlorides. maiL: 23.7 0.742 0.715 8.59

Surfsctants, maiL: < 0.025

BOO. filtered. mall: 16.7 .

;DH 7.65

Total Kieldahl NHroaen, mall 0.432 0.261 0.367

Nitrite, as N, mgJL < 0.010 < 0.010 < 0.010

Nitrate. as N. maiL < 0.010 0.016 < 0.010

Total NitroQen. mg/L 0.452 0.287 0.387

Total Phoschorus, mall 0.026 0.030 0.648

Report Approved by: ---"--!!:-f-+~---....:.......i07't"'go_V:;"'-'-'--
ELAP 10 #: 1569 ....!/..-!I-

ThJS raper( 18 8pelllc8bl" 01'1)' lQ~ 5Il/llplol ~"ed by IN IlleCll!lGlY. TIIa llabUIy or 1M lliIllWtDIy It Ilmll8cllO lhe "mOl<IU p:lid 1br this repQl1. ThIJ I'8llQn II tot 1M Ikclllelv8
.... olth. cllo"lle whom II Iollddr.'- lO"d UP"" the cMc!ItiC" tl\m IIIe tJlellt a.."",.o all iabllltv lbr I"......rtIIar d1.lribulloo1 0111I" nlPCllI or 110 celllera.

6Sf 'O~J NWQlj OJ 3!-·JIdllj WljES:8 0002'8 'g3~



~t.:'U 'TH- J A-H"Oe.-
i"·Uf.:?L... f? U-rIl....Ii"Y t"1'~'n::'I?-r

1275 MEBdaw Crest Oth8. South Lake Taflae, CA 961~

Phone: (S!)) 544-6414. FaQ/mlte: (s:J)) S41.QS14

October 20. 1998

Markleeville P.U.D.
Post Office Box 222
Markleeville. CA 96120

Attn: Marvin Steinman.

Rotwt G- Beer. GenenII Manager
t:' tP A-p,~ M C:-1-1l." e..,., '!;o
ChrisallpIIer 11. fIRlhlTl .
James R. Jones
Mary Lou M05bacher
Duane Wallace
PemtwlcB Gachneuet

Markleeville
PUO Oxidation Markleeville Cr. Markleeville Cr. Markleeville

Site: Pond UJlstream Downstream PUDTestWell

Date: 10/06198 10106198 10106198 10106198

10#: 981006-08 981006-07 981006-09 981006-10

Total Dissolved Solids. maiL 224 88 125 2.04

Chlorides. mg/L: 27.1 4.17 3.73 13.3

SUrfactants. mg/L: 0.038

aoo. filtered. mall: 17.7

pH 6.98

Total Kieldahl NitroQen,mwL 0.549 0.330 0.736

Nitrite, as N, mg/l < 0.010 < 0.010 < 0.010

Nitrate. as N. mQ/L 0.037 0.OS8 0.048

Total Nitroaen maIL 0.596 0.378 0.794

Total Phosphorus, mg/L 0.020 0.018 0.891

·1
ELAP 10 #: 1569 .. l

The repCIIlS ~1cabIe Dilly \0 lila aample _!vee! IJy tne 1ll1lor8tlllY. l?enabJIty DlIhe~ is I;"qo tg lIIlI amOlllll palG ror IIlI6 MP"ft. Thi$ _It 19 lor tile exclulJlva
UllII (If lhlI~ 10 wIlorn ills~..d \4IOft III. -.dltlan IIgllIIe ClllcsN~ Q/l Mabllty tor the further dlslrlbullotl dille "'Pll/l QI' lIS CllIll9III!.

6S1'ON . W~ES:8 0002'8 '83~



SOUTli TAHOE PUBLIC UTILITY DISTRICT

s.- .'150 •w...., " P\lIlllC AOEMC'f

1275 MeadOw Crest Dr;\Ie • Sou1h Lake Tahoe. california 96150

Phone (1l16) 544-6474 • FAX (916) 541~14

January 12, 1999

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

Markleeville
PUD Oxidation Markleeville Cr. Markleeville Cr. Markleeville

Site: Pond Upstream Downstream PUO Test Well

Date: 01/05199 01105/99 01/05199 01105199

10#: 990106-06 990106-08 990106-09 990106-07

Total Dissolved Solids, mg/L 216 160 108 200

Chlorides, mgll: 24.6 3.45 3.42 22.5

Surfadants maIL: 0.070

BOD, filtered. mall: 4.65

pH 7.51

Total Kjeldahl Nitrogen, mgIL 0.858 0.192 1.111

Nitrite, as N. mall < 0.010 < 0.010 <: 0.010

Nitrate, as N, mglL 0.026 0.013 0.023
Total Nitrogen, mg/L 0.894 0.215 1.144

Total Phosphorus, rng/L 0.016 0.010 0.675

Report Approved by: -r---~.w..::...7--f-~4070~-
ELAP 10 #: 1569

""Ill f'8llll/\ II _teabJe oruy 10 "'8 '8ll\pIe recaMlCl oy lI'Wllallorellll). Tile II8bIIly oJ the IalJara\oIy Q IImIl8d 10 I/llI emounl pIIld for \lob ,,,,,gil. TlII3 nIpOtI18 lOr llle BJCIueIVe
II$ll oIlho c;latlt III wIIom ~ 1:0~sw;t "lid lJl>Dn lito COI'OdIliQn ihallN dlvr1L aasunl91 a_lull_IV lllt lhlllunlle, dilllrill,*", gr~~ gr III CDlIIWS-

v2/B'd 6srON NIWQtj OJ 3~Hd-'tj



SOUTH TAHOE PUBLIC UTILITY DISTRICT

se., .t!l5O • W.ler A PU8LlC: AGlONCT

1275 Meadow Crest DrIve· South Lake Tahoe. california 96150
Phone (9'6) 544-647•• FAX (9111) 541-(1614

April 26, 1999

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: Marvin Steinman,

MarkleevUJe Markleeville Markleeville Markleeville
PUO Oxidation PUO Oxidation Cr. Cr. Markleeville

Site: Pond Pond Upstream Downstream PUOTestWeIl

Date: 04114/99 04120199 04114/99 04/14/99 04/14199

10#: 990414-06 990420-15 990414-08 99041 14..()9 990414-07

Total Dissolved Solids, mQ/L 179 96 96 199

Chlorides, mall: 18.2 1.81 1.75 18.5

Surtactants, mWL: < 0.025

BOO. filtered, mall: 21.8

pH 8.33

Total Kieldahl Nitrogen. mgiL 0.209 0.182 0.318

Nitrite, as No mglL < 0.010 < 0.010 < 0.010

Nitrate. as N. m~/L 0,010 <(1.010 < 0.010

Total Nitrooen. mglL 0.229 0.202 0,338

Total PhosphortJs, mg/L 0.044 0.050 0.422

Report Approved by: -E-.f-;o~~-J----:;fo-'-~~=
ELAP 10 #: 1569

'rNa replII\ 18 _,1C8llIe onlW' CD Ihe .mgle _1wG DI' lite _FlllOl). TN III1DMlly 01 Ihe IellorIllarY 18 lImll8d to !he amounl PlIld far lhla-" twa reparI Is fOr N esdllalwe
lI8Il 0I1l\e CII9Ilt 10 .mom IllallCldf9888a IlnI\ WllOfI IN CiClf'IalUon iIIlIllha dl8nl _8lI 11II II&IIMlIy lOr lIl8 IUr\Il6r dl!\ltllAIDfl of lha rapor\ or Ita ODnllllll8.

~JIW@ 0:::> 3NIdl~t72/6'd 6Sl 'ON ~~t7S:8 0002'8 '83~
... _ ... _ .... -_ -. .... _ '~:"'"'r~.\J ...~u~ 0 a.:::J;:J



"

Miu1deeville' 'Markleeville. ' ,
" ,.

" '

.." PUO OXidation PUD.Test Weli MarkieeVilIe Cr. Marideeville Cr.
Site:, Pond Uristream, ' ·Down'stream',

Date: .' 08(03199 08/03l99 '08703/99, 08/03/99.
10#:

.
, '990864-07 ,990804-08 990804~06 ,99GS04-QS

.. . .' ,

Total Dissolved 'Solids. m!.1/l 183 159 92 97,

Chlorides. mQIL: 2.1:1: ' -5.16 1:67 1,97, "

BOD, filtered. ,mc:ilL.: 20.5
.. , , -

, '

oH . ' 1.52 :-
Totar'KJeidahl Nitrogerl;~L '

:

':'0.404 :0.490 0.376

Nitrite. as N. mQ/L" <'O.O,tO < 0.010. < 0.010
, " ..

Nitrate. as N. maIL < G.010 '.. - 0.093, 0.019
, .

Total NltrOQen-, ,mg/L. 0.424 ' . O.59.S 0.405
.'

..

'1.1,80T~I~hosphorus.mWL ' 0.054 "0.040

.,'

, '

'." .

" ."

..',

'6S't'mJ

1275 Meadow Crest J)riy~
SoUth Lake Tahoe, CA 96150

~G?UIH' ,.,-A-~~e,'
~Ue:>\..-I~ Ui'Il,:..Ii'Y 171~""I"1IG:t'f

(S30) 544-6474 .
'FBJC (530) 541.0614

August 13, 19~,9 "

Atto; ,Jim ~un9i, "

Markleeville P.U.D.' '
Post Office Box,222' .

, Markleeville;CA 96120



Markfeeville ' Markleeville "

" PUO OXidation ' 'PUC Test ~eil Mar1deeville Cr. MarkleeYille Cr,

Site: Pond UDstr~am Downstream '
, , ,

08 10/0si9,9
" :

'Date: " , .10105199 ' " 10105199 1.0/05199
"

.. ,
'10#: 991Q06..Q7\ :

, -99100&-08 001'OQtI-06 $9'1006-09:

Total Oi~'lved 'Solids. maiL
..

191 ,
" j,96 ',128 " 128

,
Ch,rorides. mg/l: 25,1 ' 14.4'· 4:58 4.15.-.' ..
BOO; filtered. m~i.: ' 24.7

"

. ,
" ' ,

DH , ' S.01

Total Kield~hl' NitrOgen, rrigll: , 0.321,
..

0.212 0.238
" " ..

Nitrite. as N, ing/L " ' < 0.010 ,: <: 0.010 < 0.010

Nitrate, as N, mQ/L: ",' 0~019 ,0.025 0.017,

"O.24~
,

"

0,.265Total Nitrogen', mkl/L 0.350
: ' .

TOtal PhOSDhorus. 'mtJ/L '
, '

" 0.740- 0.022' 0.032:.

=

~t:'U1"H-' 1 A-H&'~ .
p;je>l.--l,c:.. ~-rll-I"Y OI~'TF"II;+

October 15. 1999
..'.

,.. '

Markleeville I?U.O. ' '
Post'Office Box:222,
Markleeville, CA 96120. , ..

Attn: Jim FunQ!" " .... "

"

" '

1



Robert G, Beer, General Manager
e>o A-1117 Mf::;.lvIPC'''l''''
Christopher H. strohm
James R. Jones
Mary Lou Mosbacher
Duane Wallace
Pembroke Gochnauer

I-'~'"-"~,, .. ,,-. "..~c,_. ",.'.,.:. " ..", L .. _,1"'~..' . _J".,::::; . ...:c' ,;;!:.':::::--:.1'-2L,:" , : _.:::li:2::','~.L,':;ii'::~iC;:.· ..:L_:c:,""::'._',L·,:,,':';::'. ::iTl':;Y::;'''';{:~"C' ..': 'i":S:,~,'_ •.:"-::., ,,,"""'J,," , ".

I
f' A

I ~OU"'fH .,-A-H-b~bI PUe>L~Ie- U '11L-·I""'Y~ r?1-"'",,"-P11e--r

I 1275 Meadow Crest Drive. South Lake Tahoe, CA 96150
/ Phone, (500) """",,74 • Fecslmi~, (5:JO) 541-0014

,
July 27, 1998

Markleeville P.U.D.
Post Office Box 222
Markleeville, CA 96120

Attn: MalVin Steinman,

Markleeville
PUD Oxidation Markleeville Cr. Markleeville Cr. Markleeville

Site: Pond Upstream Downstream PUD Test Well'

Date: 07/20/98 07/20/98 07/20/98 07/20/98

ID#: 980721-26 980721-25 980721-28 980721-27
....,

Total Dissolved Solids, mq/L 204 59 54 :176./

Chlorides, mg/L: 23.7 0.742 0.715 8.59

Surfactants, mq/L: < 0.025

BOD, filtered, mg/L: 16.7

pH 7.65

Total Kjeldahl Nitrogen, mg/L 0.432 0.261 0.367

Nitrite, as N, mg/L < 0.010 < 0.010 < 0.010
.,.-.-

<: 0.010
/ \

<0.010Nitrate, as N, mg/L I 0.016,\
-, .-

Total Nitroqen, mg/L 0.452 0.287 0.387.--- .. / ..~

Total Phosphorus, mg/L 0.026 0.030 ;' 0.648 D

Report Approved by: ----:r--t'---+-~~r'b"~----
ELAP ID #: 1569

This report is applicable only 10 the sample received by tha laboratory. The liability of the laboratory is limited 10 the amounl paid for this report. This report is for the exclusive

use of the client 10 whom it is addressed and upon the condition that the client essumes all liability for the further distribution of the report or ils contents.



'. .,' • •
MARKLEEVILLE PUBLIC UTILITY DISTRICT

BOARD

Dave Peets-Chairman
Kevin McLaughlin

Wayne Matlock

December 8, 2000

Lahontan Region
Attn: Jason Churchill
2501 Lake Tahoe Blvd.
South Lake Tahoe, CA 96150

Dear Jason:

I've compiled data that should bring up to current the quarterly reporting that is required
of the MPUD. I apologize for the tardiness and hope that this will not continue. Should
you have problems with this report, please let me know.

Sincerely,

CfJCJ.».I~
Dave Peets
MPUD Chairman



CALIFORNIA RI)NAL WATER QUALITY CONTROL BO&
LAHONTAN REGION

MONITORING AND REPORTING PROGRAM NO. 94-108
FOR

MARKLEEVILLE PUBLIC UTILITY DISTRICT
WASTEWATER SYSTEM

ALPINE COUNTY
BOARD ORDER NO. 6-95-22

WOlD NO. 6A020008000

Monthly M.G.M. Average M.G.D. Pond Freeboard (In Feet)
MonthlYear Flow Flow Daily Flow Flow Pond #1 Pond #2 Pond #3

Jan-OO 224,100 0.224 7,229 0.007 3.5 feet 8 feet empty
Feb-OO 216,450 0.216 7,464 0.007 3.5 feet 8 feet empty
Mar-OO 194,400 0.194 6,271 0.006 3.5 feet 8 feet empty
Apr-OO 269,100 0.269 8,970 0.009 3.5 feet 8 feet empty
May-OO 496,350 0.496 16,011 0.016 3.5 feet 8 feet empty___°_

8 feetJun-OO 174,150 0.174 5,805 0.006 3.5 feet empty
Jul-OO 381,150 0.381 12,295 0.012 3.5 feet 8 feet empty

Aug-OO 259,650 0.26 8,376 0.008 3.5 feet 8 feet empty
Sep-OO 264,150 0.264 8,805 0.009 3.5 feet 8 feet empty

Oct-DO 231,300 0.231 7,461 0.007 3.5 feet 8 feet empty



SOUTH TAHOE PUBLIC UTILiTY DISTRICT

•
SEWER "SSG'WATER A PUBUC AGENCY

•
1275 Meadow Crest Drive· South Lake Tahoe, California.96150

Phone (916) 544-6474 • Fax (916) 541-0614

January 17, 2000

Markleeville PUO
Post Office Box 222
Markleeville, CA 96120

Attention: Dave Peets Customer#: 1004

Sample Date: 1/5/00
v"'" .../' ... ....

j ,.,' '.,..... i.../ ",'

.: . I~

lOS CI BOD TotalP TKN N02~N N03-N Total N ..-'" \'\.t>\-t
Site ID pH mglL mgIL mgIL mglL mgIL. mglL mglL mglL :..------

Mark~eevilleCr; Upstream 20000106-06 '148 < .5 0.030 < 0.100 < 0.010 0.022 0.132
_ I 0c..

Markleeville PUD Pond 20000106-07 7.47 212 24.9 24.8

Markleeville PUD Test Well 20000106-08 ~r.o1 214 22 ·0.720 0.169 < 0.010 0.019 0.198

Markleeville Cr; Downstream 20000106-09 i/147 -0.35 /0.033 0.118 < 0.010 0.014 0.142 ... \ ~L

Methods: pH, by EPA 150.1
TOS, by EPA 160.1
ChloridG, by EPA 325.2
BOD, Standard Methods. 18th ed, Melhad 5210 B .
Total PhosphaltlUs, by EPA 365.1
Tatall<leldehl Nllrogen, by EPA 351.1
Nitrile, by EPA 353.2
Nitrate, by EPA 353.2
Total Nitrogen, by Calculation

I.:

~...'
Report Approved by:
ELAP 10#: 156~

This report is applicable only to the sample l1lClIived by the laboratory. The lIebllily of the Iabotatory is Iim~ed to the amount paid
for this report. this report is for the exclusive use of the client to whom it Is addressed and upon the condition that the client
assumes aU IlablUty for the further distribution of the report or b conIents.



.. 1275 Meadow Crest Drive· South Lake Ta'hoe,California 96150
Phone (530) 544·6474 • Fax (530) 541-0614

SOUT~AHOE PUBLIC' UTILa DISTRICT.
1950-2000

April 10, 2000

Markleeville PUD
Post Office Box.222
Markleeville, CA 96120

Attention: Dave Peets

Sample Date: 4/4/00

50 YEARS OF EXCELLENCE

Customer#: 1004

TOS
pH mgILSite

Markleeville Cr; Upstream
Markleeville PUC Pond
Markleeville PUC Test Well
Marklee.villeCr; Downstream

10

20000405-06
20000405-07
20000405;.Q8
20000405-09

7.60
7.13
6.85
7.67

54
209
206

56

Filtered
,'~ rCI BOD TotalP TKN N020N ~03-N Total N i r,:..tJ.- _

mgIL mgIL mg/L mgIL mgIL ·mg/L. mgIL --:-:.-

.88 /0.086 < 0.100 < 0.010 0.161 /0.271 ,.0 0
,

21.2 15.6
19.1 0.340' < 0.100 < 0.010 0.025 0.135

--._-;-::...-.
7.(:) of-.69 /~.100\ 0.174 < 0.010 0.014 0.198

MlIlhads: pH, by EPA 150.1
TDS, by EPA 160.1
Chloride, by EPA 325.2
BOD. Slandard Methods, 18th ed, MlIlhad 5210 B
Total Phosphorous. by EPA 365.1 .
Tatall<jeldahi Nitraglltl, by EPA 351.1
Nitrile, by EPA 353.2
Nitrate, by EPA 353.2
Tolal Nitrogen, by calculation

Report Approved by:
ELAP 10#: 1569

This repart is epplicable only 10 the sample received by the laboratory. The liability of the Iabonllory Is limlied 10 the amount paid for this report. This report Is for the elCClusive use of lt1e dIent to
whom It Is addressed and upon the condlilon thai the dlanl essumes aU liability for the fI.Irther dlatr1bution of the repart or Its contents. .



1275 Meadow Crest Drive· South Lake Tahoe,CaJifornia96150
Phone (530) 544-6474 • Fax (530) 541-0614

SOUT~AHOE PUBLIC UTIL'" DISTRICT
1950-2000

July 12, 2000

Markleeville PUD
Post Office Box 222
MarkleeVille, CA 96120

50 YEARS OF EXCELLENCE

Attention: Dave Peets

Sample Date: 7/5/00

Site

Markleeville Cr; Upstream
MarkleevillE! PUC Pond
Markleeville PUC Test Well
Markleeville Cr; Downstream

10

20000706-06
20000706-07
20000706-08
20000706-09

pH

8.10
7.36
7.33
8.08

Customer#: 1004
r',

Filte.-d
ToS CI BOD TotalP TKN N02-N N03-N Total N (p~f

mglL mglL mglL mglL mg/L mglL mgIL mg/L

/91
t 1l.,D ~

1.72 0.024 0.258 < 0.010 0.013 /0.281
233 28.1 28.1
)67 5.73 0.990: 0.333 < 0.010 < 0.010 0.353

/v' 93 1.68 0.022 0.531 < 0.010 < 0.010 )/ 0.551 15.0°c::

Methods: pH. by EPA 150.1
ms. by EPA 160.1
Chloride, by EPA 325.2
BOO, Slendard Methods, 18th ed, Melhcd 5210 B
Total Phosphorous, by EPA 365.1
TOlall<jeld8hl Nitrogen, by EPA 351.1
NilJite, by EPA 353.2
Nitrate, by EPA 353.2
Total Nitrogen, by Celculatlon

Report Approved by:
ELAP 10#: 1569

This roport is applicable only ~ the sample received by the laboratory. The liability of the laboratory Is limllad to tha amount paid for this rapotl. This ropot1 is for the ~dusive use of the client to
whom it is addrBllsed and upon the condllion thet the client assumes all liability for the, further distribution of the roport or lis contents. '



, General Manaf/er
Robef"\; G. Baer

'O/~i6

Chri5topher H. Strohm
Jame5 R. Jonea

Mary Lou Mosbacher
Dual1e Wallace

Pembroke Gochnauer '

• •
South Tahoe
Public Utility District

1275 Meadow Creet Drive • South Lake Tahoe .CA 96150
Phone 530 544-6474. Fax 530 541~0614

October 17, 2000

Markleeville PUD
Post Office Box 222
Markleeville, CA 96120,

'.

Attention: Dave Peets Customer#: ,1004

Sample Date: 10/4/00

Melhods: pH. by EPA 150.1
TOS, by EPA 160.1
Chloride, by EPA 325.2

, BOD, SlIIrldanl Methods, 18th ed, Method 5210 B
Total Phollphoroua, by EPA 365.1
TOlall<jetQahl Nitrogen, by EPA 351.1
Nilr1ls, by EPA 353.2 '
Nitrate, by EPA 353.2

" Total Nitrogen, by Calculallon

Site

Markleeville Cr; Upstream
Markleeville pun Pond
Markleeville Cr; Downstream

10

20001005.06
20001005-07
20001005·08

FIltered
TDS CI BOD TotalP TKN N02-N N03-N Total N

T~HEpH. mglL mglL ' mgIL mgIL mgIL mgIL mgIL mgIL

8.14 /;44 "3.6 v6.032 < 0.100 < 0.010 < 0.010 0.120 " -15JlC
7.22 258 '31.8 40.3 J
8.15 /137 3.34 /0.024 < 0.010 < 0.010 0.016 0.036 /2.. t:C)

T/C:.~ ltV f2:.LL-
"JC T IT',N IOI~IOO

I. I:

.. ~.:.
' ~. . "\

Report Approved b
ELAP 10#: 1569

This report is applicable only 10 the sample received by the iaboretory. The liability altha laboratory Is IImlled 10 the amount Paid for this report. This report Is for the exclusive use Of the cllenllo
whom it is addressed lind upon the condillon lhalthe client assumes all liability for the further d1str1butlon of the report or Its contents.
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Introduction

Internal Memo
Lahontan Regional Water Quality Control Board

Judith Unsicker, ES IV

John Steude, WRCE ~~
Alan Miller, SWRCE&~\..1l1f ifl
6/7/01 ,. tv\.. It -1Jfil

Summary of water quality analysis for potential CWA 303(d) listing of the lower
. of the West Fork of the Carson River, Alpine County.

This memo presents the results of a statistical analysis of water quality data for the West
Fork of the Carson River. Specifically, the Mean of Monthly Means (MOMM) for nine water
quality parameters were calculated and plotted for twenty years (1981 - 2000) of data obtained
for the lower reaches of the West Fork of the Carson River. MOMM values represent the grand
annual average of all monthly values for a specific sampling location obtained in a particular
month (typically, one sample per month). The water quality parameters analyzed (i.e., TDS, Cl,
S04, TP, B, % Na, TN, TKN, and N03) correspond to the water quality objectives for the Carson
River in the Water Quality Control Plan for the Lahontan Region (Basin Plan). Table 3-14 of
the Basin Plan contains numeric water quality objectives by reach for each of the parameters
listed above (Appendix I). This memo presents a comparison of the objectives and the statistical
data.

Five-year moving averages of the MOMM data for each parameter were also analyzed to
aid in the identification of any trends in water quality. The first five-year moving average was
calculated by averaging the first five years of MOMM results. For each subsequent year, a new
average was calculated after subtracting the oldest year and adding the next year.

The purpose of this evaluation is to determine whether water quality objectives are being
met in the West Fork of the Carson River and to determine if these waters should be considered

for listing as impaired under the Clean Water Act Section 303(d) requirements.

The South Tahoe Public Utility District (STPUD) routinely conducts monthly sampling
and analyzes water from the lower reaches of the West Fork of the Carson River. The STPUD
sampling points of interest in this evaluation, SW-Ol and SW-05, are located near Woodfords,
California (T 11 N, R 19 E) and Paynesville, California (T 11 N, R 20 E), respectively. The
locations are shown on Figures 1 and 2. STPUD also conducts monitoring at Stateline (SW-06)
and Dressler (SW-09) located on the Carson River in Nevada. These locations, however, are
typically not monitored during winter months and would produce skewed MOMM values. The
location at Dressler is only sampled during May and November each year. Hence, no MOMM
results are presented here for Stateline and Dressler.

At Paynesville, the Nevada Division of Environmental Protection (NDEP) also conducts
sampling and analyses of water quality. No map has been provided for this sampling location
and it should be noted that NDEP does not analyze all of the parameters corresponding to water
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quality objectives in California. Since 1995, NDEP has conducted their sampling and analysis
every two months, instead of monthly, as was the case before 1995. Nevertheless, data obtained
from Nevada can be used to supplement and correlate the data from California.

Results

The results of MOMM calculations for the past 20 years indicate that TDS and CI values
are within objective values. However, values for S04, TP, B, % Na, TN, TKN, and N03 are not
meeting objectives. A summary of the MOMM results is shown in the table below. In all cases,
the values presented here are in milligrams per liter (mgIL).

SUMMARY OF CALIFORNIA RESULTS FOR THE CARSON RIVER - WEST FORK

Parameter Woodfords Woodfords Woodford Paynesville Paynesville Paynesville

MOMM MOMM Percent of MOMM MOMM Percent of

('81 - '00) Objective Objective* ('81 - '00) Objective Objective*

TDS 52 55 94 60 70 85

CL 1.0 1.0 105** 1.7 2.5 67

S04 3.4 2.0 170 4.2 2.0 208

Total P 0.03 0.02 137 0.03 0.03 111 **

B 0.05 0.02 228 0.03 0.02 140

%Na 21.7 20.0 109 23.0 20.0 115

Total N 0.22 0.15 144 0.27 0.25 109

TKN 0.20 0.13 155 0.21 0.22 94

N03 0.04 0.02 187 0.06 0.03 191

*Percent of objective calculated as: (MOMM / Objective) x 100.
** In compliance when using the same number of significant figures as in the objective.

Results of the MOMM calculations for each water quality parameter are tabulated in
Appendix II. The results in Appendix II are graphically presented on the following pages for
each parameter listed above. The graphs are presented in this order:

• Comparison of MOMM values and five-year moving averages with the objectives for
Woodfords. (Figures 3, 6, 9, 12, 15, 18,21,24, and 27)
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• Comparison of MOMM. values and five-year moving averages with the objectives for
Paynesville. (Figures 4, 7, 10, 13, 16, 19,22,25, and 28)

• A graphical comparison of the Paynesville MOMM values from both STPUD and
NDEP. (Figures 5, 8, 11, 14, 17,20,23,26, and 29)

This order was selected for easy comparisons between Woodfords and Paynesville data
as well as easy comparisons of STPUD and NDEP data for each parameter (e.g., all TDS results
are presented in Figures 3, 4, and 5).

Discussion

Total Dissolved Solids

The MOMM values for TDS at Woodfords and Paynesville over the past twenty years are
52 and 60, respectively. Compared with objectives of 55 for Woodfords and 70 for Paynesville,
these MOMM values are within water quality objectives (Figures 3 and 4). Average values for
the past five years at Woodfords and Paynesville are 54 and 61 and suggest that current IDS
levels are within the objective values. The comparison of California and Nevada data for
Paynesville shows close agreement (Figure 5). The 20-year MOMM values from California and
Nevada are 60 and 61, respectively.

Chloride Ion

The MOMM values for Cl at Woodfords and Paynesville over the past twenty years are
1.0 and 1.7, respectively. Compared with objectives of 1.0 and 2.5, respectively, the value for
Woodfords is at the objective level and the Paynesville value is well below the objective value
(Figures 6 and 7). Average values for the past five years are 1.2 and 1.3 indicating that the
current trend at Woodfords is above the objective for Cl while, at Paynesville, the current trend is
below the objective. The California and Nevada CI values at Paynesville are also in close
agreement and support the determination that Cllevels are within the objective for Paynesville
(Figure 8).

Sulfate Ion

The MOMM values for S04 at Woodfords and Paynesville over the past twenty years are
3.4 and 4.2, respectively. Compared with an objective of 2.0 for both locations, the data indicate
that the S04 MOMM values are consistently above the objective (Figures 9 and 10). Average
values for the past five years (2.4 and 2.6) indicate that the current trend is closer to the objective
value than the 20-year MOMM, but still above the objective value. The S04 data from Nevada
for the past five years (no earlier S04 data was reported) indicate that the average S04 value is
2.0 which is the same as the objective value. In this case, the California and Nevada data are not
in close agreement and an unexplained discrepancy is noted (Figure 11).
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Total Phosphorus

The MOMM values for TP at Woodfords and Paynesville over the past twenty years are
.both 0.03. Compared with objectives of 0.02 and 0.03, respectively, the value for Woodfords is
above the objective and the value for Paynesville is equal to the objective (Figures 12 and 13).
Average values for the past five years of 0.04 and 0.03 indicate that the recent trend is above the
objective at Woodfords and equal to the objective at Paynesville. It should also be noted that the
recent Woodfords data is heavily weighted by the high TP value for 1997. The Paynesville TP
data from California and Nevada is supported by the same MOMM value of 0.03 (Figure 14).

The MOMM values for B for the past twenty years are 0.05 and 0.03 for Woodfords and
Paynesville, respectively. Compared with an objective value of 0.02 for the MOMM, both
locations are above the objective value (Figures 15 and 16). It should be noted that the results
are heavily weighted by very high annual averages in 1985 for both locations and in 1988 for
Woodfords. Th.e five year average values of 0.02 and 0.01 for Woodfords and Paynesville,
respectively, indicate that recent trends are within the objectives for both locations. NDEP does
not include B in their test series (Figure 17).

Percent Sodium

The MOMM values for % Na are not valid for the entire twenty-year record. Until June
1993, the values of 1.0 reported by STPUD were not reasonable and could not be used in this
evaluation. Therefore, only the MOMM values from 1994 forward are considered valid and are
utilized for the statistical analysis. The MOMM values for % Na at Woodfords and Paynesville
are 21.7 and 23.0, respectively. Compared with an objective of 20.0 at both locations, the
MOMM values for % Na are slightly above the objective (Figures 18 and 19). Nevada does not
include % Na in their test series (Figure 20).

Total Nitrogen

The MOMM values for TN for the past twenty years at Woodfords and Paynesville are
0.22 and 0.27, respectively. Compared with objectiye values of 0.15 and 0.25, both locations are

above the MOMM objectives (Figures 21 and 22). Average values of 0.24 and 0.26 for the past
five years indicate that current trends of TN are above the objectives. The MOMM value for TN
from Nevada data is 0.31. This value supports the California data that indicates the MOMM
value for TN is above the objective for Paynesville (Figure 23).

Total Kjeldahl Nitrogen

The MOMM values for TKN (organic N) for the past nine years at Woodfords and
Paynesville are 0.20 and 0.21, respectively. (No TKN data was reported prior to 1991.)
Compared with objectives of 0.13 and 0.22, the MOMM value for Woodfords is above the
objective and the Paynesville value is within the objective (Figures 24 and 25). Average
MOMM values of 0.19 and 0.20 for the past five years are slightly better than the longer record
indicates, but are not significantly different. The MOMM value for TKN in Paynesville is in
close agreement with the value of 0.22 determined from Nevada data (Figure 26).
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Nitrate Ion

The MOMM values for N03 for the past twenty years at Woodfords and Paynesville are
0.04 and 0.06, respectively. Compared with objective values of 0.02 and 0.03, both locations
have MOMM values for N03 that are above the objectives (Figures 27 and 28). Average values
of 0.04 and 0.05 from the past five years are very similar to the values determined from the
twenty-year record. The MOMM value for N03 determined from Nevada data at Paynesville is
0.08 and is significantly higher than the California data (Figure 29).

Conclusions

With the exceptions of TDS and CI, all other water quality parameters (i.e., S04, TP, B, % Na,
TN, TKN, N03) are above the objective MOMM values in the Basin Plan. Given these results,
it may be prudent to consider listing the West Fork of the Carson River as impaired with respect
to selected water quality parameters.

Enclosures:

Figures 1-29; Graphical Comparisons of Water Quality Statistical Data with
Water Quality Objectives

Appendix I: Basin Plan Table 3-14 Water Quality Objectives for East & West
Fork Carson River

Appendix II: Tabulated MOMM Results for the West Fork of the Carson River



Figure 1 - Woodfords Sampling Location (SW-Ol)
(Adapted from USGS Woodfords 7.5' Quadrangle)
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Figure 2 - Paynesville Sampling Location (SW-05)
(Adapted from USGS Woodfords 7.5' Quadrangle)
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FIGURE 3 - TOTAL DISSOLVED SOLIDS AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA .
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FIGURE 4· TOTAL DISSOLVED SOLIDS AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 5 - TOTAL DISSOLVED SOLIDS AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 6 - CHLORIDE AT WOODFORDS
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FIGURE 12 - TOTAL PHOSPHORUS AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 11 - SULFATE AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 7 - CHLORIDE AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 8 - CHLORIDE AT PAYNESVillE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 9 - SULFATE AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 10· SULFATE AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 13 - TOTAL PHOSPHORUS AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999

-+-MOMM
-5YrMvAv
-Objective



FIGURE 14 - TOTAL PHOSPHORUS AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 17· BORON AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 18 - % SODIUM AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 19 - % SODIUM AT PAYNESVillE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 20 - % SODIUM AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 15 - BORON AT WOODFORDS

WEST FORK OF CARSON RIVER ATWOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 16 - BORON AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 21 - TOTAL NITROGEN AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 22 - TOTAL NITROGEN AT PAYNESVillE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 23- TOTAL NITROGEN AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 24· TOTAL KJELDAHL NITROGEN AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 25 - TOTAL KJELDAHL NITROGEN AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE· MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 26 - TOTAL KJELDAHL NITROGEN AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE· MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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FIGURE 27 - NITRATE AT WOODFORDS

WEST FORK OF CARSON RIVER AT WOODFORDS - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE-
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FIGURE 28 - NITRATE AT PAYNESVILLE

WEST FORK OF CARSOM RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEAN DATA
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE WITH THE OBJECTIVE
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FIGURE 29 - NITRATE AT PAYNESVILLE

WEST FORK OF CARSON RIVER AT PAYNESVILLE - MEAN OF MONTHLY MEANS DATA
COMPARISON OF CALIFORNIA AND NEVADA DATA WITH THE OBJECTIVE FOR PAYNESVILLE
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Appendix I

Water Quality Objectives for the Carson River



Ch. 3, WATER QUALITY OBJECTIVES

Table 3-14
WATER QUALITY OBJECTIVES FOR CERTAIN WATER BODIES

EAST & WEST FORK CARSON RIVER HYDROLOGIC UNITS

See Objective (mglL except as noted)"
Fig. Surface Waters
3-7

N03-NTOS CI SO" Total P B % Na TotalN TKN

1 West Fork Carson 55 1.0 2.0 0.02 0.02 20 0.15 0.13 0.02
River at Woodfords'

2 West Fork Carson 70 2.5 2.0 0.03 0.02 20 .0.25 0.22 0.03
River at Stateline'

3 Indian Creek Res. ' 305 24 - 0.04 - - 4.0 · ·
4 East Fork Carson .8.Q ~ ~ Q.Q2 0J.2 25 o.2Q · ·

River 2 100 6.0 8.0 0.03 0.25 30 0.30

5 Bryant Creek 2,3 .14D .tli afi Q.Q2 M -=- o.2Q · ·
200 25 50 0.03 0.50 50 0.30

1 Values shown are mean of monthly mean for the period of record.
2 Annual average value/90th percentile value.' .
3 In addition, the following numerical water quality objectives shall apply specifically to surface waters of the

Bryant Creek Basin:

parameter
TUrbidity (NTU)
Alkalinity. total as CaC~
Acidity, total as CaC~

Dissolved Iron
Manganese
Color. PCu
Aluminum
Copper
Arsenic

Maximum Value (mgn except as noted)
15
70 (minimum)
10
0.5
0.5
15
0.1
0.02
0.05

4 Objectives are as mgIL and are defined as follows:
B Boron
CI Chloride
N Nitrogen. Total
% Na Sodium. Percent

(Nax100) =%Na
Na+Ca+Mg+K

N03-N Nitrogen as Nitrate
TKN Nitrate. Total Kjeldahl
P Phosphorus, Total

Na, Ca. Mg, and K expressed as milliequivalents per liter (meqlL) concentrations.

SO" Sulfate
TDS Total Dissolved Solids (Total Filterable Residue)

3 - 40 10/94



Appendix II

Tabulated MOMM Results for the West Fork of the Carson River



1 of 2

.CARSON RIVER @ WOODFORDS
MEAN OF MONTHLY MEAN DATA**

TD5 Objective CI Objective 504 Objective Total P Objective B Objective
1981 56 55 1.3 1.0 2.0 0.02 0.02 0.01 0.02
1982 46 55 1.0 2.0 0.02 0.02 0.01 0.02
1983 48 55 0.5 1.0 0.0 2.0 0.02 0.02 0.02 0.02
1984 49 55 0.7 1.0 1.2 2.0 0.03 0.02 0.03 0.02
1985 48 55 0.7 1.0 0.7 2.0 0.02 0.02 0.29 0.02
1986 51 55 0.8 1.0 9.6 2.0 0.03 0.02 0.02 0.02
1987 55 55 0.8 1.0 4.9 2.0 0.02 0.02 0.01 0.02
1988 56 55 1.0 1.0 3.6 2.0 0.01 0.02 0.30 0.02
1989 49 55 1.3 1.0 3.8 2.0 0.02 0.02 0.02 0.02
1990 53 55 1.1 1.0 4.0 2.0 0.02 0.02 0.02 0.02
1991 53 55 1.2 1.0 4.1 2.0 0.03 0.02 0.02 0.02
1992 58 55 1.2 1.0 4.2 2.0 0.02 0.02 0.02 0.02
1993 54 55 1.2 1.0 3.8 2.0 0.03 0.02 0.02 0.02
1994 56 55 1.1 1.0 4.7 2.0 0.03 0.02 0.02 0.02
1995 49 55 1.2 1.0 4.3 2.0 0.03 0.02 0.02 0.02
1996 51 55 1.0 1.0 2.4 2.0 0.02 0.02 0.01 0.02
1997 49 55 0.9 1.0 2.8 2.0 0.09 0.02 0.01 0.02
1998 49 55 1.3 1.0 2.3 2.0 0.03 0.02 0.02 0.02
1999 53 55 1.4 1.0 2.4 2.0 0.02 0.02 0.02 0.02
2000 54 55 1.2 1.0 2.3 2.0 0.03 0.02 0.02 0.02

MOMM 52 1.0 3.4 0.03 0.05
Objective 55 1.0 2.0 0.02 0.02
MOMM-Obj 1.4 0.01 0·03
Objective % 94 105 170 137 228

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
** Units are mgll



% Na* Objective Total N Objective TKN Objective N03 Objective
1981 1.0 20.0 0.37 0.15 0.13 0.19 0.02
1982 1.0 20.0 0.17 0.15 0.13 0.08 0.02
1983 1.0 20.0 0.17 0.15 0.13 0.02 0.02
1984 1.0 20.0 0.24 0.15 0.13 0.01 0.02
1985 1.0 20.0 0.17 0.15 0.13 0.02 0.02
1986 1.0 20.0 0.16 0.15 0.13 0.02 0.02
1987' 1.0 20.0 0.17 0.15 0.13 0.01 0.02
1988 1.0 20.0 0.18 0.15 0.13 0.02 0.02
1989 1.0 20.0 0.20 0.15 0.13 0,03 0.02
1990 1.0 20.0 0.15 0.15 0.13 0.02 0.02
1991 1.0 20.0 0.17 0.15 0.13 0.03 0.02
1992 1.0 20.0 0.16 0.15 0.14 0.13 0.02 0.02
1993 13.3 20.0 0.36 0.15 0.32 0.13 0.02 0.02
1994 22.2 20.0 0.21 0.15 0.19 0.13 0.01 0.02
1995 21.4 20.0 0.23 0.15 0.20 0.13 0.02 0.02
1996 21.0 20.0 0.27 0.15 0.23 0.13 0.03 0.02
1997 21.9 20.0 0.29 0.15 0.19 0.13 0.11 0.02
1998 21.9 20.0 0.22 0.15 0.18 0.13 0.03 0.02
1999 22.5 20.0 0.21 0.15 0.17 0.13 0.03 0.02
2000 21.5 20.0 0.22 0.15 0.20 0.13 0.02 0.02

MOMM 21.7 0.22 0.20 0.04
Objective 20.0 0.15 0.13 0.02
MOMM-Obj 1.7 0.07 0.07 0.02
Objective % 109 144 155 187

.. % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
.... Units are mg/L
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CARSON RIVER @PAYNESVlllE
MEAN OF MONTHLY MEAN DATA**

TD5 Objective CI Objective 504 Objective Total P Objective B Objective
1981 64 70 1.8 2.5 2.0 0.03 0.03 0.01 0.02
1982 49 70 2.5 2.0 0.04 0.03 0.02 0.02
1983 43 70 b.9 2.5 4.1 2.0 0.03 0.03 0.03 0.02
19B4 '49 70 1.2 2.5 1.4 2.0 0.04 0.03 0.02 0.02
1985 50 70 1.7 2.5 2.3 2.0 0.05 0.03 0.24 0.02
1986 53 70 1.4 2.5 9.1 2.0 0.03 0:03 0.01 0.02
19B7 68 70 2.1 2.5 5.7 2.0 0.04 0.03 0.01 0.02
1988 80 70 3.3 2.5 5.3 2.0 0.02 0.03 0.02 0.02
1989 60 70 2.2 2.5 4.5 2.0 0.03 0.03 0.02 0.02
1990 73 70 2.0 2.5 5.0 2.0 0.04 0.03 0.02 0.02
1991 71 70 2.3 2.5 5.2 2.0 0.04 0.03 0.02 0.02
1992 69 70 2.0 2.5 5.1 2.0 0.03 0.03 0.02 0.02
1993 59 70 1.5 2.5 4.3 2.0 0.03 0.03 0.02 ' 0.02
1994 66 70 1.5 2.5 5.3 2.0 0.03 0.03 0.01 0.02
1995 54 70 1.4 '2.5 4.6 2.0 0.04 0.03 0.01 0.02
1996 55 70 1.4 2.5 2;6 2.0 0.03 0.03 0.02 0.02
1997 58 70 1.0 2.5 2.9 2.0 0.03 0.03 0.01 0.02
1998 56 70 1.4 2.5 2.5 2.0 0.03 0.03 0.01 0.02
1999 59 70 1.5 2.5 2.5 2.0 0.02 0.03 0.01 0.02
2000 61 70 1.3 2.5 2.7 2.0 0.03 0.03 0.02 0.02

MOMM 60 1.7 4.2 0.03 0.03
Objective 70 2.5 2.0 0.03 0.02
MOMM-Obj 2.2 0.01
Objective % 85 67 208 111 140

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
** Units are mg/L



% Na* Objective Total N Objective TKN Objective N03 Objective
1981 20.0 0.32 0.25 0.22 0.08 0.03
1982 20.0 0.29 0.25 0.22 0.09 0.03
1983 20.0 0.23 0.25 0.22 0.04 0.03
1984 1.0 20.0 0.30 0.25 0.22 0.03 0.03
1985 1.0 20.0 0.28 0.25 0.22 0.04 0.03
1986 1.0 20.0 0.24 0.25 0.22 0.05 0.03
1987 1.0 20.0 0.28 0.25 0.22 0.06 0.03
1988 1.0 20.0 0.32 0.25 0.22 0.09 0.03
1989 1.0 20.0 0.27 0.25 0.22 0.06 0.03
1990 1.0 20.0 0.26 0.25 0.22 0.07 0.03
1991 1.0 20.0 0.31 0.25 0.22 0.11 0.03
1992 1.0 20.0 0.25 0.25 0.20 0.22 0.04 0.03
1993 13.7 20.0 0.28 0.25 0.22 0.22 0.05 0.03
1994 23.4 20.0 0.23 0.25 0.20 0.22 0.04 0.03
1995 21.9 20.0 0.31 0.25 0.26 0.22 0.04 0.03
1996 21.5 20.0 0.31 0.25 0.26 0.22 0.04 0.03
1997 22.4 20.0 0.28 0.25 0.17 0.22 0.10 0.03
1998 23.2 20.0 0.24 0.25 0.18 0.22 0.05 0.03
1999 23.7 20.0 0.28 0.25 0.23 0.22 0.04 0.03
2000 24.9 20.0 0.19 0.25 0.16 0.22 0.03 0.03

MOMM 23.0 0.27 0.21 0.06
Objective 20.0 0.25 0.22 0.03
MOMM-Obj 3.0 0.02 0.03
Objective % 115 109 94 191

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average..
** Units are mg/L
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CARSON RIVER @ WOODFORDS MEAN OF MONTHLY MEAN DATA**
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE

T05 5YrMvAv CI 5YrMvAv 504 5YrMvAv Total P 5YrMvAv B 5YrMvAv
1981 56 1.3 . 0.02 0.01
1982 46 0.02 0.01
1983 48 0.5 0.0 0.02 0.02
1984 49 0.7 1.2 0.03 0.03
1985 48 49 0.7 0.7 0.02 0.02 0.29 0.07
1986 51 48 0.8 9.6 0.03 0.02 0.02 0.07
1987 55 50 0.8 0.7 4.9 3.3 0.02 0.02 0.01 0.07
1988 56 52 1.0 0.8 3.6 4.0 0.01 0.02 0.30 0.13
1989 49 52 1.3 0.9 3.8 4.5 0.02 0.02 0.02 0.13
1990 53 53 1.1 1.0 4.0 5.2 0.02 0.02 0.02 0.07
1991 53 53 1.2 1.1 4.1 4.1 0.03 0.02 0.02 0.07
1992 58 54 1.2 1.2 4.2 3.9 0.02 0.02 0.02 0.08
1993 54 53 1.2 1.2 3.8 4.0 0.03 0.03 0.02 0.02
1994 56 55 1.1 1.2 4.7 4.2 0.03 0.03 0.02 0.02
1995 49 54 1.2 1.2 4.3 4.2 0.03 0.03 0.02 0.02
1996 51 53 1.0 1.1 2.4 3.9 0.02 0.03 0.01 0.02
1997 49 52 0.9 1.1 2.8 3.6 0.09 0.04 0.01 0.02
1998 49 51 1.3 1.1 2.3 3.3 0.03 0.04 0.02 0.02
1999 53 50 1.4 1.2 2.4 2.8 0.02 0.04 0.02 0.02
2000 54 51 1.2 -1.2 2.3 2.4 0.03 0.04 0.02 0.02

MOMM 52 1.0 3.4 0.03 0.05
Objective 55 1.0 2.0 0.02 0.02
MOMM-Obj 1.4 0.01 0.03
Objective % 94 105 170 137 228

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
** Units are mg/L



%Na* 5YrMvAv Total N 5YrMvAv TKN 5YrMvAv N03 5YrMvAv
1981 1.0 0.37 0.19
1982 1.0 0.17 0.08
1983 1.0 0.17 0.02
1984 1.0 0.24 0.01
1985 1.0 1.0 0.17 0.22 0.02 0.06
1986 1.0 1.0 0.16 0.18 0.02 0.03
1987 1.0 1.0 0.17 0.18 0.01 0.02
1988 1.0 1.0 0.18 0.18 0.02 0.02
1989 1.0 1.0 0.20 ·0.18 0.03 0.02
1990 1.0 1.0 0.15 0.17 0.02 0.02
1991 1.0 1.0 0.17 0.17 0.03 0.02
1992 1.0 1.0 0.16 0.17 0.14 0.02 0.02
1993 13.3 3.5 0.36 0.21 0.32 0.02 0.02
1994 22.2 7.7 0.21 0.21 0.19 0.01 0.02
1995 21.4 11.8 0.23 0.23 0.20 0.02 0.02
1996 21.0 15.7 0.27 0.25 0.23 0.22 0.03 0.02
1997 21.9 19.9 0.29 0.27 0.19 0.23 0.11 0.04
1998 21.9 21.6 0.22 0.24 0.18 0.20 0.03 0.04
1999 22.5 21.7 0.21 0.24 0.17 0.19 0.03 0.05
2000 21.5 21.7 0.22 0.24 0.20 0.19 0.02 0.04

MOMM 21.7 0.22 0.20 0.04
Objective 20.0 0.15 0.13 0.02
MOMM-Ot 1.7 0.07 0.07 0.02
Objective' 109 144 155 187

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
** Units are mglL
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CARSON RIVER @ PAYNESVILLE - MEAN OF MONTHLY MEAN DATA**
COMPARISON OF ANNUAL DATA AND 5 YEAR MOVING AVERAGE

TDS 5YrMvAv CI 5YrMvAv S04 5YrMvAv Total P 5YrMvAv B 5YrMvAv
1981 64 1.8 0.03 0.01
1982 49 0.04 0.02
1983 43 0.9 4.1 0.03 0.03
1984 49 1.2 1.4 0.04 0.02
1985 50 51 1.7 2.3 0.05 0.04 0.24 0.06
1986 53 49 1.4 9.1 0.03 0.04 0.01 0.06
1987 68 53 2.1 1.5 5.7 4.5 0.04 0.04 0.01 0.06
1988 80 60 3.3 1.9 5.3 4.7 0.02 0.04 0.02 0.06
1989 60 62 2.2 2.1 4.5 5.4 0.03 0.03 0.02 0.06
1990 73 67 2.0 2.2 5.0 5.9 0.04 0.03 0.02 0.02
1991 71 70 2.3 2.4 5.2 5.1 0.04 0.03 0.02 0.02
1992 69 71 2.0 2.4 5.1 5.0 0.03 0.03 0.02 0.02
1993 59 66 1.5 2.0 4.3 4.8 0.03 0.03 0.02 0.02
1994 66 68 1.5 1.9 5.3 5.0 0.03 ·0.03 0.01 0.02
1995 54 64 1.4 1.7 4.6 4.9 0.04 0.03 0.01 0.02
1996 55 60 1.4 1.6 2.6 4.4 0.03 0.03 0.02 0.02
1997 58 58 1.0 1.4 2.9 3.9 0.03 0.03 0.01 0.02
1998 56 58 1.4 1.3 2.5 3.6 0.03 0.03 0.01 0.01
1999 59 56 1.5 1.3 2.5 3.0 0.02 0.03 0.01 0.01
2000 61 58 1.3 1.3 2.7 2.6 0.03 0.03 0.02 0.01

MOMM 60 1.7 4.2 0.03 0.03
Objective 70 2.5 2.0 0.03 0.02
MOMM-Obj 2.2 0.01
Objective % 85 67 208 111 140

.. % Na data is erroneous until June, 1993: Only 1'994 forward is used in average.
.... Units are mg/L



% Na* 5YrMvAv Total N 5YrMvAv TKN 5YrMvAv N03 5YrMvAv
1981 0.32 0.08
1982 0.29 0.09
1983 0.23 0.04
1984 1.0 0.30 0.03
1985 1.0 0.28 0.28 0.04 0.06
1986 1.0 0.24 0.27 . 0.05 0.05
1987 1.0 0.28 0.27 0.06 0.04
1988 1.0 1.0 0.32 0.28 0.09 0.05
1989 1.0 1.0 0.27 0.28 0.06 0.06
1990 1.0 1.0 0.26 0.27 0.07 0.07
1991 1.0 1.0 0.31 0.29 0.11 0.08
1992 1.0 1.0 0.25 0.28 0.20 0.04 0.07
1993 13.7 3.5 0.28 0.27 0.22 0.05 0.07
1994 23.4 8.0 0.23 0.27 0.20 0.04 0.06
1995 21.9 12.2 0.31 0.28 0.26 0.04 0.06
1996 21.5 16.3 0.31 0.28 0.26 0.23 0.04 0.04
1997 22.4 20.6 0.28 0.28 0.17 0.22 0.10 0.06
1998 23.2 22.5 0.24 0.27 0.18 0.21 0.05 0.05
1999 23.7 22.5 0.28 0.28 0.23 0.22 0.04 0.05
2000 24.9 23.1 0.19 0.26 0.16 0.20 0.03 0.05

MOMM 23.0 0.27 0.21 0.06
Objective 20.0 0.25 0.22 0.03
MOMM-Ot 3.0 0.02 0.03
Objective' 115 109 94 191

* % Na data is erroneous until June, 1993: Only 1994 forward is used in average.
** Units are mglL
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CARSON RIVER @ PAYNESVILLE 1 OF 3

COMPARISON OF STPUD &NDEP
MEAN OF MONTHLY MEAN DATA**

California Nevada Objective California Nevada Objective California Nevada Objective California Nevada
TD5 TD5 CI CI 504 504 Total P Total P

1981 64 60 70 1.8 0.36 2.50 2.0 0.03 0.03
1982 49 50 70 2.50 2.0 0.04 0.02
1983 43 55 70 0.9 0.08 2.50 4.1 2.0 0.03 0.02
1984 49 48 70 1.2 0.10 2.50 1.4 2.0 0.04 0.02
1985 50 75 70 1.7 3.58 2.50 2.3 2.0 0.05 0.02
1986 53 55 70 1.4 0.09 2.50 9.1 2.0 0.03 0.03
1987 68 68 70 2.1 0.70 2.50 5.7 2.0 0.04 0.03
1988 80 70 70 3.3 0.92 2.50 5.3 2.0 0.02 0.03
1989 60 64 70 2.2 0.75 2.50 4.5 2.0 0.03 0.03
1990 73 64 70 2.0 0.75 2.50 5.0 2.0 0.04 0.03
1991 71 63 70 2.3 0.67 2.50 5.2 2.0 0.04 0.03
1992 69 63 70 2.0 0.67 2.50 5.1 2.0 0.03 0.03
1993 59 64 70 1.5 0.67 2.50 4.3 2.0 0.03 0.03
1994 66 64 70 1.5 0.67 2.50 5.3 2.0 0.03 0.03
1995 54 66 70 1.4 0.67 2.50 4.6 2.0 0.04 0.03
1996 55 66 70 1.4 0.67 2.50 2.6 2.2 2.0 0.03 0.03
1997 58 66 70 1.0 0.58 2.50 2.9 1.8 2.0 0.03 0.03
1998 56 67 70 1.4 1.50 2.50 2.5 1.8 2.0 0.03 0.03
1999 59 45 70 1.5 1.00 2.50 2.5 2.0 2.0 0.02 0.03
2000 61 56 70 1.3 1.00 2.50 2.7 2.0 2.0 0.03 0.02

MOMM 60 61 1.7 0.8 4.2 2.0 0.03 0.03
Objective*** 70 70 2.5 2.5 2.0 2.0 0.03 0.03
MOMM-Obj 2.2
Objective % 85 88 67 32 208 98 111 92

* % Na data is erroneous for CA until June, 1993: Only 1994 forward is used in average.
** Units are mg/L

*** Objectives are California objectives only, but Nevada data is compared to the California objective



20F3

Objective California Nevada Objective California Nevada Objective California Nevada Objective California Nevada
B B %Na· %Na· Total N Total N TKN TKN

1981 0.03 0.01 0.02 20.0 0.32 0.25 0.22
1982 0.03 0.02 0.02 20.0 0.29 0.25 0.13
1983 0.03 0.03 0.02 20.0 0.23 0.25 0.11
1984 0.03 0.02 0.02 1.0 20.0 0.30 0.21 0.25 0.12
1985 0.03 0.24 0.02 1.0 20.0 0.28 0.24 0.25 0.16
1986 0.03 0.01 0.02 1.0 20.0 0.24 0.18 0.25 0.15
1987 0.03 0.01 0.02 1.0 20.0 0.28 0.23 0.25 0.18
1988 0.03 0.02 0.02 1.0 20.0 0.32 0.30 0.25 0.22
1989 0.03 0.02 0.02 1.0 20.0 0.27 0.38 0.25 0.28
1990 0,03 0.02 0.02 1.0 20.0 0.26 0.37 0.25 0.27
1991 0.03 0.02 0.02 1.0 20.0 0.31 0.34 0.25 0.25
1992 0.03 0.02 0.02 1.0 20.0 0.25 0.33 0.25 0.20 0.25
1993 0.03 0.02 0.02 13.7 20.0 0.28 0.31 0.25 0.22 0.23
1994 0.03 0.01 0.02 23.4 20.0 0.23 0.34 0.25 0.20 0.26
1995 0.03 0.01 0.02 21.9 20.0 0.31 0.34 0.25 0.26 0.26
1996 0.03 0.02 0.02 21.5 20.0 0.31 0.34 0.25 0.26 0.26
1997 0.03 0.01 0.02 22.4 20.0 0.28 0.34 0.25 0.17 0.26
1998 0.03 0.01 0.02 23.2 20.0 0.24 0.34 0.25 0.18 0.25
1999 0.03 0.01 0.02 23.7 20.0 0.28 0.42 0.25 0.23 0.37
2000 0.03 0.02 0.02 24.9 20.0 0.19 0.21 0.25 0.16 0.18

MOMM 0.03 23.0 0.27 0.31 0.21 0.22
Objective"· 0.02 20.0 0.25 0.25 0.22 0.22
MOMM-Obj 0.01 3.0 0.02 0.06
Objective % 140 115 109 123 94 100



Objective California Nevada Objective
N03 N03

1981 0.22 0.08 0.05 0.03
1982 0.22 0.09 0.05 0.03
1983 0.22 0.04 0.05 0.03
1984 0.22 0.03 0.05 0.03
1985 0.22 0.04 0.08 0.03
1986 0.22 0.05 0.04 0.03
1987 0.22 0.06 0.07 0.03
1988 0.22 0.09 0.07 0.03
1989 0.22 0.06 0.09 0.03
1990 0.22 0.07 0.09 0.03
1991 0.22 0.11 0.08 0.03
1992 0.22 0.04 0.07 0.03
1993 0.22 0.05 0.07 0.03
1994 0.22 0.04 0.07 0.03
1995 0.22 0.04 0.07 0.03
1996 0.22 0.04 0.07 0.03
1997 0.22 0.10 0.07 0.03
1998 0.22 0.05 0.08 0.03
1999 0.22 0.04 0.19 0.03
2000 0.22 0.03 0.12 0.03

MOMM 0.06 0.08
Objective·** 0.03 0.03
MOMM-Obj 0.03 0.05
Objective % 191 255
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West Fork CarsonRiver
lonth 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Median

anuary 0.01 0.04 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.025* 0.01 0.02 .0.02 0.01 0.02
ebruary 0.02 0.02 0.01 0.01 0.02 0.02 . 0.03 0.02 0.03 0.02 0:04 0.02 0.02 0.02 0.02

larch 0.01 0.01 0.02 0.04 0:01 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.01 0.02 0.02 - 0.03 0.02 '0.02

.pril 0.01 0.03 0.03 0.02 0.02 0.02 0.06 0.04 0.02 0.04 0.02 0.01 0.01 0.01 .0.01 0.04 0;02 0.02

lay 0.07 0.04 0.03 0.04 . 0.02 0.01 0.04 0.02 0.07 0.03 0.06 0.02 0.14 0.03 0.05 .0.03 0.02 0.03
une 0.08 0.03 0.05 0:05 0.02 0.07 0.02 0.01 0.02 0.03 0.04 0.03 ·0.07 0.02 0.06 0.04 '0.02 0.05 0.03 0.03
uly 0.01 0.02 0.02 0.02 0.03 0.02 0.03 0.01 0.01 0.03 0.03 0.02 . 0.03 .0.02 0.03 0.01 0.02 0.02 0.04 0.02
lugust 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.03 0.01 '0.02 0.02 0.03 0.02 0.02 0.04 0.02 0.02 0.02 0.02
,eptember 0.01 0.01 0.01 -0.03 . 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.04 0.01 0.01 0.02 0.03 0.02 0.02 0.02
tctober 0.02 0.01 0.01 0.05 0.01 0.01 0.01 0.02 0.01 0.01 0.03 0.01 0.01 0.02 0.02 0.02 '0.02 0.01
lovember 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.02 0.03 0.01 0.01 0.02 0.01 0.02 0.01
lecember 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.04 0.01 '0:02 0.02 0.01 0.01 0.03 0.02 0.01 0.02 0.02 0.02

Indian Creek'"

lonth 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 '1991 1992 1993 1994 1995 1996 1997 1998
1_

.....n
anuary 0.02 0.02 0.01 0.03 0.04 0.02 0.035* 0.03 0.04 0.03

..
0.03

ebruary 0.02 0.02 0.02 0.04 0.1 0.03 0.03 0.07 0.02 0.02 0.025
larch 0.02 0.04 0.02 0.02 0.03 0.03 0.02 0.03 0.04 0.03 0.03 0.02 0.02 0.02 " 0.02
.pril 0.025 0.03 . 0.01 0.02 0.02 0.05 0.02 0.02 0.02 0.02 0.03 0.01 0.02 0.02 0.02
lay 0.03 0.02 0.01 0.02 0.03 0.1 0.03 0.03 0.02 0.03 0.(J5 0.02 0.03 0.03
une 0.05 0.02 0.04 0.0:1 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.04 0.03 0.02 0.03
uly 0.03 0.1 0.04 0.03 0.03 0.02 0.07 0.04 0.03 0.03
lugust 0.04 0.04 0.02 0.07 0.07 0.05 0.04 0.04
,eptember 0.03 0.06 0.04 0.04 0.05 0.03 0.02 0.04
)ctober 0.04 0.03 0.04 0.04 0.03 0.04
lovember 0.02 0.01 0.02 0.02 0.03 0:03 0.02 0.02
lecember 0.02 0.02 0.02 0.01 0.02 0.04 0.05 0.02 0.04 0.04 - 0.02

monthly average.
high value thrown out
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Carson River@Woodfords (SW 01)

Location Date ITemp pH EC DO TD5 55 CI I Alk Turb Total P P04·P TKN Org-N NH3- N02·N N03·N Total~ 504 Har COD BOD 0& Boron Ca Mg Na K 5AR %Na ITotal Col Fecal Col Fecal Strep

Carson R Woodfords 7/8/80 I 9.5 7.8 40 44 6 0.1 I 21 1.4 0.01 0.09 0.04 0.06 0.19 4 1 1 0.04 0.71 130 7

Carson R Woodfords, 3/28/81. I 4 7.6 69 2 1.3 ! 33 0.6 0.01 0.16 0.15 0.06 037 4 1 40 30

Carson R Woodfords 6/16/81·1 11 7.8 58 52 3 27 0.8 0.08 0.14 0.09 0.06 0.29 4 1. 1 0.01 0.89 40 30 70

Carson R Woodfordsl 7/14/81 116.5 8 67 45 4 32 0.1 0.02 0.24 0.03 0;07 ,0.34 7 2 0.01 1.3 430 90 150

Carson R Woodfmds 8/11/81 15 7.8 73 50 5 34 1.3 0.03 0.23 0.01 0.06 0.3 8 1 1 0.02 1.53 1500 1500 930

Carson R Woodfords 9/10/81 1'1 7.7 83 59 1 38 0.6 0.01 0.13 0.01 0.07 0.21 5 2 1 0.01 1.46 150 70 40
Carson R Woodfords 10/13/81 2.5 7.2 76 59 1 32 0.4 0.02 0.02 0.01 1.09 1.12 3 1 1 0.01 1.5 230 30 30
Carson R Woodfords '1110/81 4 7.7 76 75 1 35 1 0.01 0.03 0.01 0.05 0.09 3 1 1 ,0.01 1.38 40 30 30
Carson R Woodfords 1211181, 1 7.8 64 44 2 30 0.7 0.02 0.15 0.01 0.08 0.24 10 1 2 '0.02 1.04 30 30 40
Carson R Woodfords 3/17/82' 1 7.4 56 75 2 28 0.8 0.01 0.11 0.04 0.08 0.23' 6 1 0.01 0,93 40 30 30
Carson R Woodfords 417182 2.5 7.3 63 55 2 29 1.7 0.01 0.07 0.01 0.04 0.12 8 2 1 0.02 0.95 30 30 30
Carson R Woodfords 5/24/82 6.5 7.8 65 28 27 20 5 0.07 0.19 0.04 0,08 0.31 8 1 1 0.02 0.76 40 30 30
Carson R Woodfords 6/23/82 6.9 7.5 28 33 11 19 2.8 0.03 0.05 0.01 0.04 0.1 6 1 1 0.01 0.65 430 40 30
Carson R Woodfords 7/15/82 7.7 43 45 5 21 1.7 0.02 0.04 0.01 0.12 0.17 4 2 1 0.02 0.81 30 30 40
Carson R Woodfords BI9/82 7.7 54 46 2 27 0.6 0.02 0.01 0.01 0.13 0.15 4 1 1 0.03 1.06 40 30 30
Carson R Woodfords 9/13/82 9.3 7.7 63 46 1 32 0.4 0.01 0.04 0.01 0.12 0.17 4 1 1 0.01 1.34 150 90 30
Carson R Woodfords 12120/82 7.6 62 45 1 31 0.6 0.02 0.07 0.03 0.05 0.15 13 1 1 230 30 30
Carson R Woodfords 3/23/83 2.1 7.8 70 50 2 1.6 33 1.1 0.02 0.12 0.05 0.02 0.19 5 2 1 0.01 1.13 40 40 30
Carson R Woodfords 6/8/83 5.3 7.5 39 35 21 0.1 20 5 0.05 0.17 0.01 0.03 0.21 20 8 1 1 0.03 0.81 30 30 30
Carson R Woodfords 9/12/83 11.1 7.7 54 8.65 53 3 0.3 28 1.1 0:01 0.1 0.01 0.01 0.02 0.14 10 20 4 1 1 0.01 1.2 930 430 90
Carson R Woodfords 12112183 7.6 62 11.1 47 4 0.1 30 1.1 0.02 0.08 0.04 0.01 0.02 0.15 10 35 5 1 1 0.03 0.99 40 40 40
Carson R Woodfords 317184 2 7.6 66 10.4 57 2 1.5 32 1.4 0.04 0.09 0.02 0.01 0.01 0.13 10 28 5 2 1 0.01 6.7 1.8 3.2 1.2 0.28 21.2 30 30 40
Carson R Woodfords 4/11/84 2.5 7.8 56 9.7 52 5 0.2 29 1.6 0.03 0.13 003 0.01 0.02 0.19 10 25 26 1 1 0.03 6.1 1.8 2.6 1.07 0.23 19.3 30 30 90
Carson R Woodfords 517184 2.7 7.6 47 9.6 38 10 0.3 24 2.7 0.04 0.12 0.01 0.01 0.01 0.15 10 21 6 1 1 0.01 5.2 1.5 1.9 0.76 0.19 17.1 90 40 90
Carson R Woodfords 6/5/84 5.1 7.1 38 8.5 34 19 0.2 20 5 0.05 0.17 0.1 0.01 0.02 0.3 10 18 8 1 1 0.06 4.1 1.2 1.6 0.72 0.17 17.5 200 40 30
Carson R Woodfords 7110/84 11.2 7.5 49 7.85 42 5 0.5 28 1.2 0.02 0.19 0.11. 0.01 0.01. 0.32 10 20 3 1 1 0.03 4.7 1.5 2 0.95 0.21 18.9 430 90 30
Carson R Woodfords 8/6184 11.2 7.8 61 7.1 54 3 1 31 0.79 0.02 0.15 0.16 0.01 0.01 0.33 10 24 4 1 1 0.02 6.1 1.8 2.7 1.26 0.24 19.5 750 150 30
Carson R Woodfords 9/4/84 11.4 7.8 65 7.9 49 1 0.7 35 0.62 0.03 0.14 0.07 0.01 0.01 0.23 10 25 4 1 1 0.01 7 1.9 3.2 1.42 0.27 20.6 2400 40 70
Carson R Woodfords 10/3/84 7.1 6.5 69 9 60 1 0.8 34 0.93 0.01 0.13 0.06 0.01 0.01 0.21 10 28 3 1 1· 0.02 6.8 1.9 3.7 1.48 0.32 23.1 30 30 30
Carson R Woodfords 11/5/84 3 7.7 60 10 45 1 0.5 33 0.92 0.02 0.15 0.08 0.01 0.01 0.25 10 25 6 2 1 0.03 6.8 1.9 3.1 1.41 0.27 20.3 200 70 30
Carson R Woodfords 12/4/84 1 6.8 67 13.7 59 2 0.8 34 0.86 0.02 0.19 0.06 0.01 0.02 0.28 10 31 4 1 1 0.04 6.8 1.9 3.1 1.27 0.27 20.4 30 30 40
Carson R Woodfords 1/14/85 0.2 7.9 72 12.5 50 1 0.2 35 0.65 0.01 0.1 0.03 0.01 0:02 0.16 10 31 3 3 1 0.02 7.6 1.9 3.7 1.32 0.3 21.9 40 30 30
Carson R Woodfords 2/4/85 . 0.4 7.5 75 10.2 51 1 0.8 34 0.75 0.02 0.15 0.05 0.01 . 0;03. ' 0;24 10 29 3 2 1 0.33 7.5 2 3.8 1.34 0.31 22.4 230 30 30
Carson R Woodfords 3/12/85 1.9 7.7 70 9 56 2 0.5 35 0.92 0.01 0.11 0.03 0.01 0,01 ' 0.. 16 10 34 5 1 1 0.08 7.5 1.9 3.3 1.29 0.27 20.2 30 30 30
Carson R Woodfords 4/2/85 2.4 7.6 57 14.4 46 8 0.5 28 2.3 0.03 0.19 0.05 0.01 0.02 0.27 10 22 5 1 1 0.36 6.2 1.6 2.6 1.08 0.24 19.4 40 30 30
Carson R Woodfords 517185 4.8 7.5 42 9.5 43 10 1.3 20 3 0.03 0.12 0.05 0.01 0:03. 0.21 10 17 6· 1 1 0,53 5.2 1.4 1.8 0.71 0.18 16.6 230 30 30
Carson R Woodfords 6/4/85 9.5 7.7 50 8.7 31 5 0.4 26 1.4 0.02 0.09 0.04 0.01 0.01 0.15 10 22 4 1 1 0.05 5.4 1.5 2 0.86 0.19 17.3 230 30 .30
Carson R Woodfords 7/1/85 12.2 7.6 60 8.6 43 4 0.5 30 1.6 0.03 0.13 0;02. 0.01 0.01 0.17 10 .24 5 1 1 0.01 6.1 1.7 2.4 1.12 0.22 18 430 90 230
Carson R Woodfords 8/5/85 13.1 7.8 70 9.02 46 3 0.5 43 1 0.02 0.14 0.02 0.01 0.01 ,0.18 10 28 2 1 2 1.5 7.5 2.2 3.3 1.55 0.27 19.4 230 90 40
Carson R Woodfords 9/3/85 10.3 8 75 8.8 55 1 0.6 38 0.6 0.02 0.07 0.03 0.01 0.02 0.13 10 28 3 1 1 0.12 7.6 1.9 3.6 1.63 0.3 21.5 430 90 30
Carson R Woodfords 10/1185 6.5 7.8 70 9.3 63 1 0.6 37 0.48 0.01 0.04 0.03 0.01 0.1 0.·18 10 ·29 3 1 1 0.5 7.5 2.1 3.6 1.56 0.29 21 30 30 30
Carson R Woodfords 1114/85 5.7 7.9 74 9.4 46 1 0.9 36 0.48 0.02 0.05 0.02 0.01 0.01 0.09 10 26 3 1 1 0.01 7.2 2 3.8 1.41 0.32 22.8 30 30 30
Carson R Woodfords 1213/85 2.2 7.4 70 9.6 46 1 1 32 1.2 0.02 0.09 0.03 0.01 0.02 0.1.5 10 31 4 1 1 0.01 7.4 1.9 3.4 1.37 0.28 20.8 30 30 40
Carson R Woodfords 117186 0.5 8.1 65 11.2 36 2 1.3 32 0.98 0.04 0.18 0.02 0.01 0,03 0,24 . 10 25 5 1 1 0.01 7.1 1.8 3 1.16 0.26 19.7 40 30 90
Carson R Woodfords 213/86 1.4 7.6 65 10.8 78 1 0.5 31 0.79 0.02 0.1 0.05 0.01 0.02 . 0.18 10 25 1 1 1 0.04 6.7 1.8 3 1.21 0.26 20.3 30 30 40
Carson R Woodfords 3/3/86 1.8 7.7 47 13 52 9 0.5 23 2.3 0.03 0.12 0.05 0.01 . 0.05 0.23 20 19 7 1 1, 0.01 5.5 1.4 2.3 0.96 0.22 19.4 30 30 30
Carson R Woodfords 4/8/86 3.2 7.9 45 8.95 25 6 1.1 21 1.4 0.02 0.11 0.02 0.01 0.0.1 ' 0.15 10 30 6 2 1 0.01 5.1 2 1.4 0.88 0.13 12.3 30 30 30
Carson R Woodfords 5/6/86 2.6 7.9 45 11.3 41 12 0.5 20 1.9 0.04 0.13 0.02 0.Q.1 0.01 .0.17 10 18 4 1. 0.Q1 4.8 1.6 2 0.78 0.19 18 30 30 30
Carson R Woodfords 6/3/86 6.6 7.7 33 10 40 23 0.2 18 5.9 .0.07 0.09 0.04 0.01 0.01 0.15 10 15 7 1 0.01 4 1 1.4 0.71 0.16 16.8 90 40 30
Carson R Woodfords 7/8/86 10 7.4 44 8.1 39 3 0.7 22 0.84 0.02 0.1 0.05 0.01 0:01 0.17 10 19 2 1 1 0.05 3.8 1.3 2.4 0.89 0.27 24.6 90 40 430
Carson R Woodfords 8/4/86 12.5 7.1 70 8 55 2 2.6 27 0.79 0.02 0.06 0.03 0.01 0.02 0.12 10 23 1 1 0.01 6 1.7 2.5 1.1 0.23 18.8 1500 30 30
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Carson River @ Woodfords (SW 01)

Location Dale Temp pH EC DO I TDS SS CI Alk Turb Total P P04-P TKN Org-N NH3- N02·N N03-N TolalJ/ S04 Har COD BOD 10& Boron Ca I Mg Na K SAR %Na Total Col Fecal Col Fecal Strep I
Carson R Woodfords 9/10/R6 !l8 8 60.9.151 75 2 0.3 30 1.3 0.01 I 0.14 0.04 0.01 0.01 0.2 10 23 5 1 I 1 001 6211.6 2.4 1.1 0.22 18.2 150 150 230 r

I.'c~a~r~so~n.:..c'R~V;;v0:"c0~n~fo~rd~s~,:;\O~f7;.,./,:;:8~~,..;.-~6~.2~;~7~.4~~6~8..;.-,;,9;.9:c-i--'_5~0;-1f-~1 --T-..:0:;:':;.6+34~·;-;-:O"" 7.;:8~'-..:0:;:.~05;-;f-_";'_-i--;0~.0~6~-;0~.0~4~. ~0::;.0~1+~0;:;.0~1;-t-;0~·i12~-:5~.5~, ..;;276-i--::4~--;I-T'--;I-i--;;n,;;.n,;,7-;-;6;:..~8-r.11:;.8~3~.3~-;1.:.::.4; ..+~0.~2:;.9~2;;1.~5+-:;4~0_..;--:;4~0_+-~2::;0;;:0c..._
CarsooRWoodfords 11/11/35, 1.4 7.5,69 10.9 50 1 0.5 35 0.48 0.01 : 0.02 0.02 0.01 0.02 0.07 6.725 3 1. 1 0.01 6.71.93.6 1.4 0.:.;.3",1+;2~2'C;;9+-_4",0 r'._4;:c0;:--t-_--c3""0~ ·T-----

Carson R W.:;.o::o::;d;:fo,,:,rdT'si-'_1:.;;2",/97,-;/8=.:;6,-+-;0;:;.60--+1""7,:.:;.5:-i1~71:;-+--;1~3.'O-7--;--:-;:6,,,9 -+--;-1-tl--;O~.7;;-+-;3~5-+-;0.:.,.4:=-2..l.1_0=,-.0~2;.+ ~...'.I~0~.0~2c.j.....0~.~01~ 0.01 0.1 3 27 2 1 1 ~~~23o-i--.-;-I.",6-i.::0,:.o.2o=8+-=270,=.9+--_.::3-=-0-_-- 0-_....:3:..-:0'-+--_-=-307_._'-__-1
Carson R Woodfords 1/6/87 0.5' 7.4 72 10.1 56 4 0.6 37' 0.41 0.02 0.02 0.04 0.01 i 0.01 0.08 7 27 5 1. ., 0.04 7.6 2 3.3 I 1.6 0.27 19.7 90" 30 30
Carson R Woodfords 2/10/87 2.7 7.6 73 10.7 55 1 0.5 36 0.49 0.01 0.08 0.02 0.01 0.02 0.13 6 26 2 1 1 0.01 6.8 2.1 3.6 1.4 0.3 22.2 30 30 30
Carson R Woodfords 3/10/87 1.8 6.5 77 10.1 76 2 1.6 36 0.8 0.02 0.15 0.08 0.01 0.01 0.25 7 32 4 1 1 0.02 8.4 2.1 3.8 1.6 0.3 20.7 30 30 30
Carson R Woodfords 4f7187 6.1 7.2 65 10.1 35 6 1.3 31 1.9 0.02 0.22 0.02 0.01 0.02 0.27 2.5 28 7 1 1 0.01 9.2 1.8 3.2 1.3 0.25 17.8 30 30 40
Carson R Woodfords 5/5/87 6.8 7.3 44 9.8 38 6 0.4 22 1.2 0.02 0.14 0.02 0.01 0.01 0.18 4.7 24 3 1 1 0.01 4.4 1.3 1.8 0.7 0.19 18.5 30 30 30
Carson RWoodfords 612187 10.46.756 8.85 42 3 0.5 27 0.56 0.02 0.12 0.03 0.01 0.01 0.17 7.921 4 1 1 0.01 5.21.62.30.90.2219.4 40 40 40
Carson R Woodfords 7/8/87 13.1 7.3 73 8.5 55 2 0.8 36 0.55 0.03 0.14 0.02 0.01 0.02 0.19 5 28 2 1 0.01 7.4 2.1 3.3 1.5 0.27 19.8 90 30 30
Carson R Woodfords 8/4/87 13.3 7.4 78 8.2 50 1 0.6 38 0.4 0.01 0.1 0.02 0.01 0.02 0.15 3.3 30 3 1 1 0.01 7.5 2.2 3.8 1.7 0.31 21.6 390 140 40
Carson R Woodfords 9/1/87 13.8 7.2 80 8.1 57 1 0.8 40 0.37 0.01 0.19 0.02 0.01 0.02 0.24 3.5 30 5 '1 1 0.01 6 2.2 3.8 1.7 0.33 24 390 40 40
Carson R Woodfords 10/6/87 7.6 6.8 85 9.6 53 1 0.7 41 0.31 0.01 0.11 0.02 om 0.01 0.15 3.5 2 1 1 0.01 7.5 2.3 4.4 1.7 0.36 23.9 40 30 30
Carson R Woodfords 11/4/87 5.2 7.5 80 11.6 73 1 1.3 38 0.47 0.01 0.12 0.02 0.01 0.01 0.16 3.9 5 1 1 0.01 8.4 2.1 4.5 1.7 0.35 23.5 430 430 70
Carson R Woodfords 12114/87 0.5 7.6 88 11.9 67 1 1 40 0.47 0.01 0.05 0.02 0.01 0.01 0.09 4.1 5 1 1 0.01 9.3 2.6 4.7 1.6 0.35 22.1 90 30 30
Carson R Woodfords 1/12/88 1.1 6.3 70 17.3 62 1 0.9 37 0.64 0.01 0.08 0.02 0.01 0.02 0.13 3.9 5 2 1 0.01 8.7 2.5 4.1 1.7 0.31 20.7 230 30 40
Carson R Woodfords 212/88 0.8 6.2 78 11.8 52 1 1.1 36 0.44 0.01 0.07 0.02 0.01 0.01 0.11 3.9 5 2 1 0.01 7.2 2.1 4.1 1.4 0.34 23.9 230 30 30
Carson R Woodfords 3/15/88 2.7 7.5 73 13.3 49 2 1.6 32 0.61 0.02 0.22 0.03 0.01 0.01 0.27 4.3 5 1 .1 0.02 7.8 2.2 3.6 1.2 0.29 20.6 30 30 30
Carson R Woodfords 4/12188 6.3 6.4 53 12.5 49 7 0.9 24 2.1 0.02 0.25 0.04 0.01 0.02 0.32 3.4 5 1 1 0.01 5.8 1.7 2.5 0.9 0.23 19.4 30 30 30
Carson R Woodfords 5/10/88 7.5 6.4 58 12.7 50 3 1.3 27 1.4 0.01 . 0.12 0.02 0.01 0.01 0.16 3.7 5 1 1 0.04 6.7 1.9 2.3 0.79 0.2 16.4 30 30 40
Carson R Woodfords 6/8/88 6 7.5 55 12 41 2 0.8 26 0.6 0.01 0.07 0.02 0.01 0.01 0.11 3.3 5 1 1 0.01 6.8 2.1 2.8 0.74 0.24 18.6 30 30 150
Carson R Woodfords 7/13/88 18.2 7.9 77 67 2 0.9 37 0.34 0.01 0.09 0.02 '0.01 0.02 0.14 3.8 5 1 1 0.01 8 2.2 3.7 1.5 0.29 206 40 30 30
Carson R Woodfords 8/10/88 14 7.4 82 8.96 58 1 0.9 41 0.32 0.01 0.1 0.02 0.01 0.02 0.15 3.7 5 1 1 0.01 8.7 2.4 3.9 1.6 0.3 20.1 2400 30 40
Carson R Woodfords 9/7/88 13.3 7.7 90 8.47 50 2 1.1 42 1.3 0.02 0.24 0.05 0.01 0.04 0.34 2.5 5 2 1 0.02 8.7 2.4 4.3 1.7 0.33 21.7 61 30 30
Carson R Woodfords 10/12/88 8.1 7.3 96 9.7 61 1 1.5 42 0.26 0.01 0.04 0.08 0.01 0.02 0.15 3.5 5 1 1 8.7 2.4 4.5 1.5 0.34 22.6 150 30 30
Carson R Woodfords 11/9/88 4.2 7.1 92 10.3 62 1 0.3 40 0.35 0.01 0.06 0.05 0.01 0.01 0.13 3.4 5 2 1 0.04 8.3 2.2 4.1 1.4 0.32 22 70 30 30
Carson R Woodfords 12119/88 1.5 7.3 79 11.9 75 1 0.6 36 0.36 0.01 0.1 0.02 ·0.01 0.01 . 0.14 4 5 1 1 3.1 6.9 2.3 4.4 1.1 0.33 22.4 230 30 30
Carson R Woodford. 1/11/89 1.1 8.3 113 12.6 62 1 0.9 38 0.42 0.01 0.09 0.02 0.01 0.02 0.14 4 6 1 1 0.01 8.2 2.2 4.3 1.3 0.34 23 30 30 30
CarsonRWoodfords 2/15/89 0.6 6.8 83 13.5 54 1 1.4 38 0.43 0.02 0.11 0.02 0.01 0.03 0.17 3.9 5 2 1 0.01 8.82.24.8 1.30.3724.2 30 30 30
Carson R Woodfords 3/1/89 3 7 78 12.8 60 2 4 29 1.3 0.02 0.19 0.02 0.01 0.12 0.34 5.4 . 13 1 1 0.03 8.1 2.1 3.8 1.3 0.3 21.3 430 30 30
CarsonRWoodfords 4/11/89 5.7 6.7 62 10.5 31 31 0.7 20 5.6 0.06 0.25 0.02 0.01 0.06 0.34 3.5 5 1 1 0.01 4.6 1.31.7 0.650.18 17.3 90 30 70
Carson R Woodfords 5/10/89 5.1 7.8 40 9.8 36 13 0.5 19 3.6 0.04 0.17 0.02 0.01 0.01 0.21 3 9 1 1 0.01 4.3 1.2 1.6 0.6 0.17 17.4 230 40 230
Carson RWoodfords 6/7/89 5.1 7.6 52 8.7 46 7 0.5 20 1.8 0.02 0.14 0.02 0.01 0.01 0.18 2.9 5 1 1 0.034.61.21.2 0.56 0.12 13.2 230 40 150
CarsonRWoodfords 7/12189 12.87.3 59 7.2 46 3 0.8 30 0.69 0.01 10.07 0.02 0.01 0.01 0.11. 3.2 15 1 1 0.03 6 1.7 1.9 1.1 0.17 15 230 30 230
Carson R Woodfords 8/2/89 13.4 8.1 65 8.1 50 3 2.4 29 1.1 0.03 0.2 0.02 0.01 0.01 0.24 4.3 6 1. 1 0.01 6.7 1.9 2.7 1.2 0.23 18.4 1500 230 2400
Carson R Woodfords 9/19/89 8.3 6.7 72 9.4 68 2 1.6 34 1.3 0.02 0.14 0.06 0.01 0.06 0.27 4.3 5 1 1 0.05 6.4 2.1 3.1 10.5 0.27 15 70 30 90
CarsonRWoodfords 10/3/89 7.6 8.3 73 8.95 53 1 1.1 36 0.7 0.01 0.07 0.04 0.01 am 0.13 3.5 5 1 1 0.01 7.3 2 3.3 1.4 0.2720.2 90 30 40
Carson R Woodfords 11/1/89 3.4 7.7 75 10.5 42 1 0.8 33 0.48 0.01 0.06 0.06 0.01 0.02 0.15 4 5 1 1 0.01 8.4 1.9 3.3 1.2 0.26 19.1 90 30 30
Carson RWoodfords 1215/89 2.1 8.4 78 10.6 45 1 0.7 32 0.45 0.04 0.1 0.02 0.01 0.02 0.15 4 5 1 1 0.027.7 2 3.5 1.30.2920.7 230 30 90
Carson R Woodfords 1/3/90 1.3 8.3 162 10.5 54 1 1 36 0.5 0.02 0.03 0.02 0.01 0.02 0.08 4.1 5 1 1 0,01 8.5 2.2 3.8 1.4 0.3 20.5 90 30 40
Carson RWoodfords 2f7190 1.36.680 10.7 47 1 1.4 35 0.38 0.02 0.05 0.02 0.01 0.06 0.14 4.6 5 1 1 0.027.61.93.31.3 0.2720.1 90 30 30
Carson R Woodfords 316/90 1.7 8.9 82 10.5 45 2 2.5 34 0.6 0.02 0.07 0.02 0.01 0.03 0.13 4.2 6 1 1 0.03 8 2.1 4.2 1.3 0.34 23.2 200 40 40
Carson R Woodfords 4/3/90 6.4 6.6 48 10.8 38 12 0.9 25 3.3 0.04 0.16 0.02 0.01 0.04 0.23 3.5 5 1 1 0.02 6.5 1.7 2.9 0.9 0.26 20.5 40 30 430
Carson RWoodfords 5/1/90 4 7.6 54 10.8 45 5 1.2 25 1.4 0.02 0.11 0.04 0.01 0.02 0.18 3.3 22 5 1 1 0.01 6.1 1.7 2.2 0.83 0.2 17 40 30 430
Carson R Woodfords 6/5/90 10.8 7.7 49 8.55 34 5 0.6 23 0.03 0.02 0.02 0.01 0.01 0.06 3.7 5 1 1 0.02 5.7 1.6 1.9 0.76 0.18 15.9 230 230 150
Carson R Woodfords 7/10/90 15.6 7.7 68 7.2 59 2 0.7 31 0.49 0.03 0.01 0.05 0.02 0.01 0.05 .0.13 5 1. 1 0.03 90 40 90
Carson R Woodfords 8f7190 18.2 7.8 78 6.6 57 2 1 37 0.64 0.01 0.02 0.16 0.02 0.01 0.01 0.2 4.1 5 1 1 0.02 8.2 2.3 3.7 1.7 0.29 20 150 30
Carson R Woodfords 9/5/90 11.5 8 85 7.85 61 1 1.1 39 0.47 0.02 0.01 0.1 0.02 0.01 0.01 0.14 4.1 5 1 1 0.01 8.2 2.4 4 1.7 0.31 21.1 I 750 30
Carson R Woodfords 10/2190 12.1 7.8 92 8 64 17 1.5 39 1.6 0.02 0.01 0.17 0.02 0.01 0.01 0.21 4 .1 1 0.01 8.6 2.4 4 1.7 0.31 20.61 90 40
Carson R Woodfords 11/1/90 3.8 7.9 80 9.6 62 1 1.1 38 0.3 0.02 0.01 0.12 0.02 0.01 0.02 0.17 4 28 5 1 1 0.03 7.4 2.1 4.1 1.6 0.34 23.4 I 30 30
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Loeatfon Date TemPi pH EC DO I TDS 55 CI Alk Turb Total P P04-P TKN OrgoN NH3- NOZoN N03-N TotaillfS04 Har COD BOO 0& Boronl Ca Mg Na K SAR %Na Total CollFecal Coil Fecal Strep
Carson R Woodlords' "J4190 1.R IV, 84 9.9 87 I 1 '0.7 37 1 am I 0.01 I 0.08 0.02 0.01 0.01 0.12 4 1 1 0.02 I 7.8 2 1 4.2 1.6 0.34 23.2 150 40

Ec:::a::.,s::.:o:::n:.;R~W~o::.odfo~r:'id'::;I---:;':;;18:7.'9",1c--,r7.G:.o.8;+,6:;;';'-·'rc;-8,,..j+;;9:,;.4~5-T'--'i'52;--,--.I_-r-'0-:;.8,-'jl---:;;37 0.46 0.02,0,01 i 0.019,0.02 0.01 0':.;.12~-.:0",,~24<+'-:4':.+'_-i-_+-.;-'+-;I-i-,0::;.0,"2--;'...;7;:;.6;,;-;~·'!3.3",6 0.27! 19.5, 30 I 30, 1
Ec:::a::.rs:::o:::n:.;R~w~o::.od:;;fo::.r:'ids::;-':'32/~11614:;;,9:;'9'7.,+',,=6:;;.5:,+~9~'1-;;:75;-+-:;9".2:;;5+-",54i-·+-;;1--+1-7;2,-+'-;;3,,6, 0.43 0.03 0.01 0.07 0.02 0.01 0.02 0.12 4.3 1 ,1 0,02 7,5 2.f74Ttr"O~5r 30i-5Qi-------;==---=-
.;;c"ars=on"-';iR,cW;.;O::.:0::;d;:fo::.:rd;=s+--'::-ii~,-+_,;.:.9;.-+,=9~.7-;-.:87:3,.;-'",0::;,2=+---;6:7-9.J1 1.9, 35+0:::.;-78~--;0".0~2;-_+--;0".0",';-;-_r.0"'1",6ri--;0,:;.0;:;2:+.;;0:':;'0ci-'+-0;;:.0"'2ri---;0;::.2;.;',+4;.:,;.7+----i-1_-+_':---1---;-'-+-;;0".~~~.2:~-'-~..!.c5. 029!2Q~~ 40 ' '--
Carson RWoodfords 413/91 4.5 8.5 115 8.9 51 '1-'---3·---r34 1 0.02 0.01 0.12 0.02 0.01 0.03 0.18 4.7 1 1 0.04 8.1 2.4' 4.1 1.3-"-0.32 21.9 90 ' 40
Carson R Woodfords 519/91 2.6 6.7 56 8.55 37 29 1 20 5.3 0.07 0.01 0.23 0.05 0.03 0,01 0.32 3.8 17 13 2 1 0.02 5.3 1.8 3 0.74 0.28 23.2 230 90
Carson R Woodford. 614/91 6.5 9.4 42 9,4 34 17 0,4 17 5.3 0.04 0.01 0.13 0.04 0.01 0.01 0.19 2.9 1 1 0.02 4,4 1.2 1.6 0.55 0.17 17.3 930 30
Carson R Woodford. 719/91 13.6 7.6 63 7.85 46 6 0.7 31 0.88 0.03 0.01 0.1 0.03 0.0' 0.01 0.15 3.7 1 1 0.01 7.2 1.9 3 0.99 0.25 19.4 90 30
Carson RWoodford. 8/6/91 13.2 8.1 76 7.OS 58 2 0.8 36 0.43 0.02 0.01 0.05 0.03 0.01 0.02 0.11 4 1 1 0.01 8.4 2.2 4 1.4 0.31 21.4 30 30
Carson R Woodford. 913191 14.2 7.2 75 6.1 57 1 0.8 37 0.35 0.02 0.01 0.08 0.03 0.01 0.02 0.14 3.7 1 1 0.02 7.6 2 2.7 1.6 0.22 16.7 40 30
CarsonRWoodford. 10/1191 13.7 7.1 78 7.35 59 1 0,8 39 0.19 0.01 0.01 0.06 0.02 0.01 0.01 0,1 4.1 1 1 0.01 8.1 2.1 4 1.5 0.32 22 30 30
Carson R Woodford. 11/5191 5.1 6 79 9 61 1 1.3 36 0.69 0.01 0.01 0.02 0.05 0.01 0.01 0,09 4.6 29 5 I 1 0.02 7.6 1.9 3.7 1.6 0.31 21.8 30 30
CarsonRWoodfords 12110191 0.9 7.1 75 12.2 59 1 1.1 34 0.57 0.02 0.01 0.08 0.02 0.01 0.02 0.13 4.5 1 1 0.01 7.9 2.1 3,6 1.5 0.29 20.5 70 30
Carson R Woodford. 1/8/92 2 6.7 89 11 45 1 0.9 36 0.42 0.02 0.01 0.08 0.04 0.01 0.02 0.15 4.3 1 1 0.02 9.4 2 4.5 1.4 0.34 22.6 30 30
Carson R Woodfords 214/92 1 8.4 54 11.6 61 1 1.4 37 0.52 0.02 0.01 0.06 0.03 0.01 0.01 0.11 4.4 2 1 0.05 -8.2 2 4.3 1.4 0.34 23.4 14 3
Carson R Woodlord. 313/92 3.6 7.4 85 10.4 63 2 2.5 32 0.54 0.03 0.01 0.07 0.07 0.01 0.01 0.16 5.1 1 1 0.01 9.2 2 3.9 1 0.3 20.7 23 4
Carson R Woodford. 4/1192 6.6 8 55 8.8 52 8 1.4 24 2.5 0.04 0.01 0.15 0.02 0.01 0.05 0.23 4,5 1 1 0.02 6.6 1.5 2.5 0.91 0.22 18.6 40 30
Carson RWoodfords 515/92 6.6 7.6 116 9.4 33 6 0.6 24 1.5 0.03 .0.01 0.13 0.02 0.01 0.01 0.17 3,6 20 5 1 1 0.01 5.9 1.5 2.5 0.7 0.23 19.9 30 30
Carson RWoodsford 61Z192 14.3 7.2 59 8.2 47 3 0.7 28 1 0.03 0.01 0.18 0.02 O.Ot 0.01 0.22 3.4 1 1 0.01 6.8 1.7 2.5 0.93 0.22 17.7 150 30
Carson R Woodfords 7/7/92 16.4 7.9 68 9.4 67 1 1.2 36 0.49 0.02 0.01 0.05 0.02 0.01 0.01 0.09 4 2 1 0.02 8.3 2.2 3.1 ',4 0.24 17.6 430 30
Carson R WoodfOrds 8/4/92 14.8 7.8 84 7.6 64 1 0.8 39 0.68 0.02 0.01 0.11 0.02 0.01 0.02 0.16 4.2 1 1 0.02 8.7 2.3 3.8 1.5 0.29 20 430 40
Carson RWoodfords 9/1/92 11.6 7.7 78 7.7 61 1 1.1 38 0.74 0.02 0.01 0.32 0.02 0.01 0.01 0.36 5 1 1 0.Q3 8.5 2.1 3,5 1,5 0.27 19.3 430 30
Carson R Woodfords 10/13192 10.8 7.6 96 8.7 70 1 0.9 40 0.81 0.01 0.01 0.11 0.02 0.01 0.01 0.15 3.2 1 1 0.02 7.5 2 3.6 1.5 0.3 21.3 150 30
Carson R Woodford. 11/4192 4.3 8.4 88 10.8 64 1 1.4 36 1.2 0.02 0.01 0.02 0.07 0.01 0.01 0.11 4.9 31 10 2 2 0.01 8.6 2.2 4.1 1.4 0.32 21.6 150 30
Car.on R Woodford. 12/8/92 1.7 9.2 67 15 63 1 1 39 0.4 0.02 0.01 0.02 0.02 0.01 0,04 0.09 3.4 1 1 0.02 9.7 2.3 4.6 1.6 0.34 21.9 90 30
Carson R Woodlords 1/19/93 2.8 8.9 82 11.2 70 1 1.5 37 0.49 0.02 0-01 0.1 0.03 0.01 0.05 0,19 4 2 1 0.03 8.8 2.2 4.8 1.4 0.37 24.1 30 30
Carson R Woodfords 212193 1.4 8.5 92 10.8 61 1 3 38 1.2 0.03 0.01 0.1 0.02 0.01 0.06 0.19 4.4 1 1 0.02 9.2 2.9 4.2 1.4 0.3 19.9 70 30
Carson R Woodfords 312/93 3.9 7.8 77 10.1 58 1 3.2 37 0.73 0.02 0.0' 0.1 0.02 0.01 0.03 0.16 4 1 1 0.01 8.8 2 4,4 1.4 0.34 23 70 30
Carson RWoodlords 416/93 3.6 78 71 11.6 69 4 2.2 27 1,4 0.02 0.01 0.08 0.02 0,01 0.03 0.14 4,8 1 1 O.OS 7.4 1.8 3.4 1.1 0.29 21.3 30 30
Carson R Woodlords 514193 4.6 8.1 50 11.8 39 20 1 20 3.4 0.06 0.01 0.14 0.03 am 0.03 0.21 2.9 17 16 1 1 0.02 5.6 1.6 1.7 0.77 0.16 14.6 90 30
Carson R Woodford. 5/1/93 5.3 7.3 42 10.4 36 20 0.7 21 5.1 0.07 0.02 0.22 0.02 0,01 0.01 0.26 3.3 1 1 0.01 4.6 1.2 1.9 0.61 0.2 19.3 430 3D
Carson RWoodfords 7/7/93 12.5 7.5 48 8,55 37 6 0.4 21 1.5 0.03 0.01 1.95 0.02 0.01 0.01 1.99 2.6 1 1 0.01 5 1.3 1,8 0.75 0.18 17.2 70 30
Carson RWoodlord. 8/3/93 14.8 7.1 60 7.3 37 4 0.6 27 1.4 0.03 0.01 0.17 0.02 0.01 0,01 0.21 2,7 1 1 0.02 6.1 1.5 2.2 1 0.2 17.4 40 30
Carson R Woodford. 9/1/93 12 8,5 79 8.55 48 6 1 31 2 0.04 0.01 0,35 0.02 0.01 0.01 0.39 3.8 1 1 0.01 7.9 1.9 3.2 1.3 0.26 19.2 930 150
CarsonRWoodford' 10/5/93 10,4 7.4 65 6.95 57 5 0.8 32 2.1 0.03 0,02 0.15 0.03 0.01 0.04 0.23 5.2 4 1 0.01 7.4 2 3.7 1.8 0.31 21.7 230 40
Carson R Woodford. 11/2193 2.2 8.6 74 10.8 52 1 0.8 35 0.25 0.02 0.01 0.15 0.03 0.01 0.01 0.2 4.1 26 5 I 1 0.03 7.4 2 3.8 1.3 0.31 22.5 30 30
Carson R Woodford. 1211/93 1 8 76 10.2 60 1 1 36 0.5 0.01 0.01 0.07 0.04 0.01 0.01 0.13 4.3 2 1 0.02 8.4 2.2 4,8 1.6 0.38 24.5 90 30
Carson RWoodlords 1/4/94 2 7.7 84 10.8 64 1 1 35 0.36 0.02 0.02 0.16 0.02 0.01 0.01 0,2 4.6 1 f 0,04 8.3 2.1 4.5 1.4 0.36 23.9 40 30
Carson R Woodfords 211/94 0.9 6,9 86 10.6 61 1 1 38 0.4 0.02 0.01 0:16 0.02 0.01 0,02 0,21 7.4 1 1 0.01 8.4 2.1 4.3 1.6 0.34 22.8 90 30
Carson RWoodfords 311/94 2.7 7.8 84 10.8 56 1 2.2 35 0.64 0.01 0.01 0.12 0.02 0.01 0.01 0.16 4.8 1 1 0.02 7,8 2 4.3 1.5 0.35 24 40 30
Ca,son R Woodford. 415194 3,7 7.4 68 10.6 50 3 1.4 27 1.4 0.01 0.01 0.12 0.02 0,01 0,01 0.16 4.1 1 1 0.04 7 1.8 3.1 1.2 0.27 20.3 30 30
Carson R Woodfords 5/3/94 7.3 7.5 54 10.9 34 5 0.7 24 1.5 0.02 0,01 0.21 0.03 0,01 0.01 0,28 2.8 21 5 1 1 0.01 5,3 1.3 2.1 0.06 0.21 19.6 150 30
Carson R Woodfords 611/94 10.2 7.2 47 9.45 38 5 0.5 22 1.4 0.02 0.01 0.34 0.03 0.01 0.01 0.39 4.3 1 1 0.01 5.6 1.5 2.3 0.9 0.22 19 150 40
Carson R Woodfords 716/94 12.5 7.7 67 9.8 44 3 0.7 30 0.8 0.02 0.01 0.13 0.03 0.01 0.01 0,18 4.4 1 1 0.01 6.2 1.6 2.9 1,2 0.26 21.1 90 30
Carson R Woodfords 8/2194 12.6 7.7 85 7.5 59 1 0.8 39 0.24 0.02 0.01 0.24 0.02 0.01 0.01 0.28 4 1 1 0.01 8.4 2.3 4.1 1.5 0.32 21.6 90 40

40

40

230

30

40

40

43

Carson R Woodfords 1111/94 7.6 7.8 83 9.95 66 1 0,8 37 0.36 0.03 0.01 0.13 0.02 0.01 0.01 0.17 4.9 29 5 1 1 0.01 8.4 2.2 4.5 1.8 0.35 23.2 40 30
Carson R Woodfords 12n/94 0,8 7.8 81 10.8 65 , 1.6 35 0,36 0.01 0.01 '0.14 0.03 0.01 0.01 0.19 5.6 1 1 0.03 8.3 2.1 4.3 1.5 0.34 23 30 30
Carson RWoodlordS 1/4195 0.6 7.7 78 11.1 58 1 1.4 35 0.5 0.02 0.01 0,t7 0.06 0.01 0.01 0,255.5 2 1 0.029.6 3 5.32.4 0.3822.6 30 30
Carson RWoodlord. 1/31/95 4 8.5 91 65 2 3.' 34 1.1 0.03 0.01 0.12 0.05 0.01 0.02 0.2 5.7 " om 8 2 4.1 1.3 0.33 23 40 30
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Carson River @ Woodfords '(SW 01)

Location Dale ITempl pH EC I DO I TDS I SS CI Alk Turb lTotal P1P04-PITKN Org-N NH3- N02-N N03-N Tolal "504 Har COOl BOD 0& Boronl Ca Mg Na I K ISARI %Na ITotal CollFecal Coil Fecal Strap I
Carson R Wooctfords 3/1/95 . i ;1.8 7.8 83 I 12.1 I ~9 I 2 2.4 I 28 i 1 I 0.02 I 0.01 i I 018 I 0.02 0.01 I 0.01 I 0.22 5.6 I 1 I l- 0.01 , 7 1.8 I 5 1 1.2 1043129.1 , :;0 I 30 , -j
Garson R Woodfords 4/4/95 . 2.3 i 7.6 63 , 11.9 52 , 6 1.8 25 1.1 , 0.01 0.01 : I 0.18 0.02 0.01 0.02 . 0.23 ,4.8 , 2 , 1 1001: 7.2 1.9.3.4, 1.2 ,029121.31 150 ! 30 i

Carson R Woodfords 5/2/95 2.5 7.5 40 i 11.1 41 I 54 0.7 18 4.1 0.14 0.01 0.32 0.02 0.01 0.05 0.4 5.3 16 10 I 2 1 001 I 5.4 I 1.7.2.2 0.93 1Ci21na.fr·'40--r' 40 : 30 i

Carson R Woodfords 6/5/95 ,,~~173 38 I 10.2 36 I 31 0.5 18 4~85_ L-9.:.Q~_~ Jl.B....L~. 0.01 0.02 0.27 4.6 ! i 1 i 1 0.01 i 4.1 , '.:.~. i~
T--

I-=----=-~--_. -- I 2:;~J.2 ~~L_~~._,_~~~i_.__---1__.__
Carson R Woodfords 7/5/95 7 17.2 I 50 9.8 32

,
12 0.3 18 3.6 0.03 0.01 0.18 0.03 0.01 0.01 0.23 i 4.2 1 1 0.02 4.6 1.3' 1.7 0.9 '0.18 17 90' 30

Carson R Woodfords 8/1/95 10.3 7.5 44 8.9 41 6 0.4 22 1 0.02 0.01 0.12 0.08 0.01 0.02 0.23 4.1 1 1 0.01 5.1 1.4 1.8 0.73 0.18 16.8 70 30
Carson R Woodfords 9/6/95 9 7.1 63 8.9 52 1 0.5 30 0.51 0.01 0.02 0.22 0.08 0.01 0.04 0.35 4 .1 1 6.1 1.5 3.3 1.1 0.3 23.9 90 30
Carson R Woodfords 1013/95 10.2 7.2 67 9 60 13 0.7 32 1.6 0.01 0.01 0.02 0.02 0.01 0.04 0.09 2.3 1 1 0.12 6.7 1.8 3.3 1.3 0.29 21.7 230 30
Carson R Woodfords 11/1195 6.4 7.6 75 9.6 38 0.7 35 0.35 0.01 0.01 0.02 0.05 0.01 0.01 0.09 2.6 26 5 1 1 0.02 7.5 2.1 3.7 1.5 0.3 21.5 30 30 40
Carson R Woodfords 12/19/95 2.5 7.1 76 10 56 1 1.3 33 0.44 0.03 0.01 0.14 0.06 0.01 0.04 0.25 3.2 2 1 0.01 7.6 2 3.7 1.5 0.3 21.6 40 30
Carson R Woodfords 1/2/96 2.9 7.4 67 12.2 52 2 1.6 28 0.68 0.01 0.01 0.16 0.05 0.01 0.03 0.25 2.7 1 1 0.01 7.2 1.8 3.9 1.4 0.33 23.8 30 30
Carson R Woodfords 2/6/96 1.9 7.5 46 11.1 46 12 1.6 20 2.3 0.04 0.01 0.29 0.04 0.01 0.06 0.4 3 2 1 0.01 5.3 1.4 2.2 1.2 0.21 18.9 930 30
Carson R "Voodfords 3/6/96 2.2 7.6 67 10.8 57 2 1.8 30 0.67 0.02 0.01 0.21 0.02 0.01 0.03 0.27 2.3 1 2 0.01 6.6 1.9 3.4 1.2 0.29 22.2 90 30
Carson R Woodfords 4/2/96 3.2 7.6 57 10.8 43 3 1.6 27 1.1 0.01 0.01 0.1 0.02 0.01 0.01 0.14 2.3 1 1 0.02 6.7 1.6 3 0.9 0.27 21 30 30
Carson R Woodfords 5/1/96 5.1 7.4 41 10.4 31 18 0.5 21 3.9 0.03 0.01 0.2 0.02 0.01 . 0.01 0.24 2.7 17 10 1 1 0.01 5.5 1.4 2.3 0.82 0.22 19.6 40 30 30
Carson R Woodfords 6/4/96 7.7 7.6 40 10.8 32 13 0.5 20 1.9 0.04 0.01 0.36 0.02 0.01 0.01 0.4 2.3 1 1 0.01 4:7 1.3 1.9 0.73 0.19 18.6 150 40
Carson R Woodfords 7/9/96 17.5 7.6 50 9.4 84 3 0.5 23 0.67 0.01 0.01 0.12 0.02 0.01 0.01 0.16 2.1 1 1 0.01 5.2 1.3 2 0.82 0.2 18.3 90 40
Carson R Woodfords 8/6/96 11.3 6.9 65 8.55 56 1 0.5 31 0.42 0.04 0.01 0.23 0.02 0.01 0.1 0.36 1.9 1 1 0.01 7.4 1.8 3.5 1.4 0.29 21.6 90 30
Carson R Woodfords 9/11/96 10.6 7.5 72 8.75 57 1 0.6 34 0.36 0.02 0.01 0.16 0.02 0.01 0.03 0.22 2 1 1 0.02 6.4 1.8 3.8 1.5 0.34 24.6 90 30
Carson R Woodfords 10/1/96 9.3 7.8 77 9.1 62 1 1.1 35 0.32 0.02 0.01 0.17 0.02 0.01 0.02 0.22 1.9 1 1 0.02 7.4 2 4 1.6 0.33 23.2 40 30
Carson R Woodfords 11/12/96 4.7 7.4 73 12.2 46 1 0.7 34 0.53 0.01 0.01 0.09 0.02 0.01 0.06 0.18 '2.3 27 2 1 1 0.02 7.2 1.9 3.9 1.5 0.33 23.4 90 40 40
Carson R Woodfords 1213/96 1.3 7.3 73 12.6 68 1 1 34 0.49 0.02 0.01 0.2 0.02 0.01 0.1 0.33 2.7 1 1 0.02 7 2 3.4 1.3 0.29 21.2 30 30
Carson R Woodfords tn/97 0.6 6.6 51 13 50 2 1.2 22 1.9 0.02 0.01 0.19 0.02 0.01 0.13 0.35 2.6 1 1 0.02 5.8 1.5 2.5 0.99 0.23 19.9 430 30
Carson R Woodfords 2/4/97 2.8 7.2 63 14.6 48 1 1.6 28 0.62 0.02 0.01 0.08 0.04 0.01 0.08 0.21 3 1 1 0.01 6.5 1.6 2.9 0.91 0.26 20.8 30 30
Carson R Woodfords 3/4/97 0.4 7.1 74 15 55 1 2.1 32 0.53 0.61 0.03 0.18 0.22 0.01 0.03 0.44 2.6 1 1 0.02 7.8 1.9 4.6 1.2 0.38 25.7 40 30
Carson R Woodfords 4/8/97 4.6 7.6 53 17.2 51 2 0.8 25 0.77 0.01 0.01 0.12 0.02 0.01 0.1 0.25. .3 1 1 0.01 5.7 1.5 2.5 0.88 0.24 20.1 30 30
Carson R Woodfords 5/6/97 6 6.8 45 10.7 36 7 0.5 23 2.3 0.05 0.01 0.36 0.02 0.01 0.02 0.41 ·3.7 20 5 1 1 0.01 5 1.4 2 0.71 0.2 18.5 30 30
Carson R Woodfords 6/3/97 9.3 7.3 43 9.2 38 5 0.5 21 1.8 0.02 0.01 0.23 0.02 : 0.01 0.01 0,27 .3.5 '1· 1 0.02 4.9 1.4 2.7 1.3 0.27 23 30 30 230
Carson R Woodfords 7/1/97 7.8 7 56 8.2 43 2 0.5 26 0.6 0.02 0.01 0.06 0.05 0.01 0.05 0.17 3.3 1 ·1 0.02 6.1 1.8 2.7 0.99 0.24 19.7 90 30
Carson R Woodfords 8/5/97 13.7 7.4 66 9.2 53 1 1 31 0.34 0.02 0.01 004 0.07 0.02 0.12 0.25 3.4 1 1 0.01 6.8 2.1 3.8 1.4 0.32 23.1 90 30
Carson R Woodfords 9/2/97 13.1 7.8 70 7.3 46 1 1.1 35 0.38 0.03 0.01 0.05 0.05 0.01 0.02 0.13 1.9 1 1 0.01 7.5 2.1 4.4 1.7 0.36 24.4 40 30
Carson R Woodfords 1017197 7.1 7.6 74 7.5 62 1 0.7 36 0.26 0.02 0.01 0.11 0.02 0.01 0.28 0.42 2.1 1 1 0.01 7.9 2.2 3.7 1.6 0.29 20.7 30 30
Carson R Woodfords 11/5/97 5.4 7 76 7.3 52 1 0.6 34 0.2 0.02 0.01 0.1 0.02 0.01 0.24 0.37 2.2 29 5 1 40 I 0.01 7.5 2.2 3.9 1.4 0.32 22.3 30 30 30
Carson R Woodfords 12/2/97 1.1 7.4 75 9.8 57 0.94 1.01 34.1 0.24 0.01 0.01 0.1 0.1 0.05 0.01 0.03 2.4 1 1 0,01 8 2.2 3.9 1.4 30 30
Carson R Woodfords 1/6198 1 7.4 73.4 7.6 68 0.24 1.14 35.4 0.38 0.02 0.01 0.2 0.02 0.01 0.13 2.3 1.44 1 0.01 7 1.9 4.1 1.5 40 30
f=--

2.12Carson R Woodfords 219/98 2.6 7.2 74.6 9 55 0.89 33 0.51 0.02 0.01 0.1 0.02 0.01 0.02 2.3 0.79 1 0.01 7.6 2 3.8 1.33 90 30
Carson R Woodfords 313/98 2.7 7.1 79 7.5 58 1.13 3.26 33.6 0.56 0.03 0.01 0.1 0.D2 0.01 0.03 2.1 1.74 1 0.04 8.1 2.1 4.4 1.35 30 30
Carson R Woodfords 4/1/98 1.1 6.8 64.3 10.1 51 2.56 2.05 27.8 1.4 0.04 0.01 0.3 0.02 0.01 0.05 2.4 1.31 1 0.03 6.3 1.8 3 1.17 30 30
Carson R Woodfords 5/5/98 3 7.2 43.5 10.5 42 7.78 0.88 27.6 2.85 0.03 0.01 0.3 0.02 0.01 0.02 2.5 11 5 1.05 0.01 4.5 1.2 2.1 0.8 70 30 90
Carson R Woodfords 16/2/98 4.5 6.7 41.1 10 43 27.9 0.57 19.9 4.7 0.05 0.01 0.2 0.02 0.01 0.01 2.5 0.98 1 0.01 4.4 1.3 1.9 0.74 230 40
Carson R Woodfords 7/14/98 8.9 6.7 41.2 10.6 34 5.07 0.5 20.8 1.6 0.02 0.01 0.1 0.02 0.01 0.01 2.3 .0.96 1 0.01 4.3 1.3 1.8 0.82 30 30
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Indian Creek (Upper, Middle, an~ Lower)

I Location Date I Temp I pH I EC DO TOS S5 CI Alk Turb Tota1tl P04-P TKN Org-N NH3-N N02-N N03-N Total N 504 Hard ICOD I BOD I O&G Boron Ca Mg Na K SAR I %Na I Total Coli Fecal ColI Fecal Strep

I Indian Cr Upper I 7/8/80 I 15:5 I 7.9 95 I 93 I 19 1.8 I 56 I 3.5 I 0.03 I 0.27 0.07 I 0.09 I 0.43 I 13 I 1 I 1 0.06 I 1.4 I I 1400 230
Indian Cr Mid I 7/8/80 I 17 I 7.6 250 187 9 . 40 I 69 5.5 0.11 0.45 0.03 0.13 0.61 14 1 0.12 2.4

~- 2800 330
Indian Cr Lower 7/14/80 i 19.5 7.9 160 88 18 15 I 64 6.1 0.19 0.87 0.07 0.04 0.98 35 1 1 0.16 0.46 24000 24000
Indian Cr Upper I 3/24/61 I 10.5 7.6 90 1 1.6 I 46 5.4 0.02 0.26 0.16 0.09 0.51 7 1 ___..._..L__.~Q..____3E_.._

o.Hi -0:'0"8" e-..,.... ----'" f------.--
Indian Cr Mid 3/24/81 1 5 7.4 61 4 3.6 34 2.6 0.04 0.07 0:31 6 I 40 I 30

Indian Cr Lower 3/24/81 7 7.7 96 13 5.2 45 4.4 0.09 0.31 0.08 0.07 0.46 7 30 30
Indian Cr Upper 6/16/81 9.5 7.2 138 109 6 58 8.8 0.05 0.25 0.13 0.12 0.5 9 1 1 0.02 1.35 430 70 30

Indian Cr Mid 6/16/81 11 7.4 305 205 7 84 9.2 0.2 0.43 0.14 0.12 0.69 10 1 0.07 1.86 2400 930 430
Indian Cr Lower 6/16/81 12 7.9 195 161 4 66 2.6 0.12 0.68 0.16 0.07 0.91 25 1 1 0.07 2.63 11000 4600 4600
Indian Cr Upper 7/14/81 21.5 7.2 187 129 3 60 5.3 0.1 0.44 0.03 0.32 0.79 11 1 0.01 2.53 11000 750 4600

Indian Cr Mid 7/14/61 17 7.5 600 364 3 87 4 0.08 0.42 0.07 1.79 2.28 8 1 0.09 5.18 230 90 90
Indian Cr Lower 7/14/81 25 8.8 435 282 4 89 2.8 0.13 0.56 0.03 0.18 0.77 16 1 0.03 5.18 4600 4600 430
Indian Cr Upper 8/11/81

Indian Cr Mid 8/11/81 18 7.6 620 386 3 92 4.2 0.04 0.49 0.01 1.42 1.92 11 1 1 0.2 6.95 750 750 430
Indian Cr Lower 8/11/Bl 20.5 8.4 450 354 4 112 2.3 0.13 0.76 0.01 0.09 0.86 26 1 4 0.15 8.9 4600 430 200

Indian Cr Mid 9/10/81 12 7.2 500 334 3 86 3.2 0.04 0.33 0.01 1.2 1.54 5 1 1 0.11 2.68 24000 24000 230
Indian Cr Lower 9/10/61 16.5 8.2 270 188 7 88 2.5 0.09 0.29 0.01 0.09 0.39 9 1 1 0.06 2.49 230 40 90

Indian Cr Mid 10/13/81 10.5 7.3 510 327 1 86 2.3 0.04 0.23 0.01 1.12 1.36 5 1 1 0.09 2.46 2400 90 30
Indian Cr Mid 11/10/81 4 7.5 93 87 2 37 1.7 0.02 0.15 0.03 0.05 0.23 4 1 1 0.01 1.53 430 30 40

Indian Cr Lower 11/10/81 4.5 7.6 108 74 3 42 2.2 0.03 ·0.19 0.03 0.05 0.27 4 1 1 0.01 1.61 150 70 30
Indian Cr Mid 12/1/81 0.5 7.6 102 72 1 35 2.4 0.03 0.2 0.01 0.09 0.3 9 1 3 0.03 1.38 40 30 30

Indian Cr Lower 12/1/81 1.5 7.6 104 66 3 39 2 0.03 0.17 0.01 0.09 0.27 8 2 2 0.02 1.36 230 90 40
Indian Cr Mid 3/17/82 2 7.2 130 136 6 42 6.4 ·0.03 0.28 0.04 0.28 0.6 10 1 2 0.05 1.4 70 30 30

Indian Cr Lower 3/17/82 2.5 7.3 150 113 4 47 5 0.02 0.25 0.04 0.29 0.58 8 .1 1 0.04 1.54 430 30 30
Indian Cr Mid 4n182 4.5 7.2 122 77 8 40 7 0.09 0.26 0.01 0.13 0.4 9 1 1 0.05 1.2 30 30 30

Indian Cr Lower 4n182 6 7.3 157 104 10 49 5.9 .0.06 0.3 0.01 0.17 0.48 9 1 1 0.06 1.47 90 90 30
Indian Cr Mid 5/24/82 16.5 7.5 132 87 10 55 5.1 0.11 0.49 0.04 0.17 0.7 19 1 1 0.04 1.59 150 70 230

Indian Cr Lower 5/24/82 15.5 7.6 115 99 7 49 2.9 0.07 0.43 0.03 0.14 0.6 17 1 1 0.04 1.11 150 70 70
Indian Cr Mid 6/23/82 16.2 7.5 176 129 4 62 3.6 0.09 0.32 0.02 0.19 0.53 15 1 1 0.04 2.12 930 90 90

Indian Cr Lower 6/23/82 15.1 7.6 160 120 8 59 3.6 0.08 0.34 0.03 0.1 0.47 14 1 1 0.04 1.75 2100 430 230
Indian Cr Mid 7/15/82 7.7 395 261 6 83 3.5 0.17 0.56 0.02 0.11 0.69 I 15 1 1 0.15 5.21 750 430 230

Indian Cr Lower 7/15/82 7.6 272 192 6 70 3.3 0.13 0.53 0.02 0.28 0.83 17 2 1 0.12 3.84 4600 930 430
Indian Cr Mid 8/9/82 7.6 495 304 7 96 5.7 0.25 0.88 0.02 0.12 1.02 23 1 1 0.19 6.25 930 230 90

Indian Cr Lower 8/9/82 7.5 365 208 19 B4 5.8 0.13 0.53 0.01 0.27 0.81 18 1 1 0.13 4.46 4600 750 150
Indian Cr Mid 9/13/82 11.6 7.2 295 187 10 74 4.1 0.13 0.53 0.01 0.2 0.74 21 3 1 0.08 4.64 11000 4600 24000

Indian Cr Lower 9/13/82 11.6 7.6 207 140 20 63· 3.1 0.06 0.29 0.01 0.17 0.47 12 1 1 0.05 2.46 2100 230 2400
Indian Cr Mid 12120/82 .7.5 120 83 2 50 5.8 0.06 0.15 0.04 0.07. 0.26 12 1 1 1500 40 30

Indian Cr Lower 12/20/82 7.6 133 93 20 53 6.1 0.2 0.35 0.05 I 0.07 0.47 12 1 1 I 1500 40 30
Indian Cr Mid 3/9/83 7.6 9.2 290 41 0.22 0.06 0.06 18
Indian Cr Mid 3/14/83 6.8 8.7 170 17 0.15 0.07 0.07 15

Indian Cr Lower 3/14/83 6.3 8.3 165 21 0.14 0.06 0.06 15
Indian Cr Mid 3/23/83 3.7 9.4 312 180 12 41 66 5·8 0.19 0.87 0.09 1.47 2.43 22 3 1 0.12 4.2 30 30 30

Indian Cr Lower 3/23/83 4.1 9.1 280 172 14 37 62 5.9 0.16 0.74 0.11 1.39 2.24 18 3 1 0.11 3.7 40 30 30
Indian Cr Mid 3/28/83 6.4 270 33 0.14 0.01 0.01 19

Indian Cr Lower 3/28/83 6.8 230 29 0.12 0.01 0.01 17
Indian Cr Upper 4/4/83 6.3 7.55 57 1.1 30 0.03 0.11 0.11 6 I

Indian Cr Mid 4/4/83 5.4 9.33 250 31 58 0.12 0.2 0.2 13
Indian Cr Upper 4/11/83 9.1 7.59 50 0.8 0.02 0.07 0.07 8

Indian Cr Mid 4/11/83 6.9 8.03 108 6 0.05 0.06 0.06 8
Indian Cr Upper 6/8/83 11.6 7.6 49 41 5 0.1 27 2.2 0.02 0.22 0.01 0.01 0.24 19 8 1 1 0.02 1.12 430 30 30

Indian Cr Mid 6/8/83 12.4 7.62 90 79 4 3.8 42 3.2 0.05 0.25 0.08 0.02 0.35 36 11 1 1 0.03 1.24 230 230 90
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Indian Creek (Upper, Middle, and Lower)

I Location I Date I Temp I pH EC I DO ToS I 55 CI I Alk I Turb ITotal I P04-P TKN I Org-N I NH3-N IN02-NI N03-N Total NI 504 Hard ICOO I BOD O&G Boron Ca I Mg I Na K I SAR I 'IoNa ! Total ColilFecal ColiI Fecal Strep
I Indian Cr Lower I 0i8iS3 ! 13.3 17.66 ! 96 i i 81 I 9 1.4 ; 43 i 4 I 0.06 I I I 0.39 I 0.03 I i 0.02 0.44 I I 38 I 12 I 1 I 1 0.04 I I I 11.25 I i 2430 I 430 I

Indian Cr Lawar I 6/13/83 I I I I I I -r----T I i ! I I ! I 93 I 30 I 40, .
Indian CrUpper 9/12/83 15.5 7.63 121 7 99 1 0.5 64 1.2 0.03 I I 0.24 0.02 0.01 0.02 0.29 10 51 11 1 1 0.02 2.02 ISO 40 40

~~nCrMid 9/12/83 15.3 7.51 400 6.6 239 10 52 99 77 0.15 I I 0.28 0.04 0.01 0.3 0.63 14.7 128 14 2 1 0.11 4.5 1 430 150 40
0.04 I· I

....~
Indian Cr Lower 9/12/83 13.9 7.57 157 7.6 115 8 11 50 3.4 0.08 ' 0.38 0.04 0.01 0.47 10 81 5 1 1 0.06 1 2.46 I 4600 930 390
Indian Cr Upper 12/12/83 0.8 7.44 71 10.7 76 3 1.1 37 12 0.02 0.14 0.06 0.01 0.01 0.22 10 28 9 1 1 0.09 1.08 430 150 30

Indian Cr Mid 12/12/83 0.7 7.56 100 10.7 83 3 3.4 45 12 0.02 0.16 0.05· 0.01 0.02 0.24 10 37 8 1 1 0.07 1.29 430 230 40
Indian Cr Lower 12/12/83 1.6 7.58 112 10.4 79 7 5.6 49 9.1 0.04 0.14 0.06· 0.01 0.04 0.25 10 42 8 1 1 0.05 1.41 230 90 40
Indian Cr Upper 3/7/84 3.8 7.59 76 9.8 67 6 0.8 40 3.9 0.04 0.14 0.04 0.01 0.01 0.2 10 30 6 2 1 0.01 8.15 2.04 4.6 1.45 0.37 24.6 30 30 40
Indian Cr Lower 3/7/84 5.9 7.85 150 11.8 57 4 9.2 58 4.6 0.07 0.16 003 0.01 0.09 0.29 10 58 6 2 1 0.01 14.4 3.88 9.6 1.97 0.57 27.7 30 30 40
Indian Cr Upper 4/11/84 11.5 7.9 79 7.4 77 13 0.5 43 2.5 0.03 0.29 0.05 0.01 0.01 0.36 10 30 9 1 1 0.03 8.2 2.07 4.6 1.61 0.37 24.3 40 30 390
Indian Cr Lower 4/11/84 11.5 7.82 85 8.4 56 42 2.8 42 5.4 0.09 0.31 0.05 0.01 0.02 0.39 10 34 11 1 1 0.01 8.6 2.44 4.8 1.5 0.37 23.8 30 30 230
Indian Cr Upper 517/84 7.3 7.85 80 8.6 54 6 0.5 42 1.7 0.03 1.33 0.01 0.01 0.01 1.36 10 30 10 1 1 0.01 7.8 1.91 4.5 1.35 0.37 25.2 30 30 150

Indian Cr Mid 517/84 10.1 7.56 163 8 111 6 11 62 4.7 0.13 0.32 0.1 0.01 0.16 0.59 10 56 14 1 1 0.02 13.5 3.96 11 1.98 0.68 31.7 930 110 230
Indian Cr Lower 517/84 9 7.66 140 8.55 94 3 7.8 58 2.3 0.08 0.2 0.05 0.01 0.04 0.3 10 53 10 1 1 0.02 12.5 4.03 8.5 1.8 0.53 26.9 30 30 230
Indian Cr Upper 6/5/84 16.4 7.34 65 7.25 59 5 1.8 30 2.1 0.04 0.26 0.1 0.01 0.01 0.38 10 24 12 1 1 0.03 6 1.65 3.4 1.17 0.31 24.1 11000 90 90
Indian Cr Lower 6/5/84 15.6 7.27 115 6.7 71 37 2.5 46 5.6 0.09 0.46 0.1 0.01 0.01 0.58 10 42 19 1 1 0.05 10.3 2.88 5.3 1.73 0.37 22.4 4600 430 430
Indian Cr Lower 7/10/84 15 7.4 210 7.5 142 3 15 17 4.1 0.11 0.34 0.12 0.01 0.09 0.56 10 76 9 1 1 0.07 19.9 4.88 12 2.26 0.61 26.1 930 230 210
Indian Cr Lower 8/6/84 18.9 7.83 293 193 9 36 78 5.4 0.12 0.31 0.16 0.01 0.23 0.71 10.8 89 9 1 1 0.09 24.3 6.1 22 3.15 1.03 34.7 930 430 930
Indian Cr Lower 9/4/84 14.2 7.57 300 7.7 170 28 36 17 3.1 0.1 0.28 0.08 0.01 0.21 0.58 10.2 92 8 1 1 0.06 25 6.45 21 3.17 0.96 32.9 11000 930 1500
Indian Cr Lower 10/3/84 9 7.29 275 8 181 2 30 81 2.1 0.06 0.34 0:13 0.01 0.08 0.56 10 89 11 1 1 0.07 22.4 6.6 20 3.72 0.92 32.5 930 110 230
Indian Cr Upper 11/5/84 3 7.89 78 10 62 2 0.5 44 1.6 0.02 0.18 0.07 0.01 0.01 0.27 10 32 9 2 1 0.03 8.7 2.09 5.3 1.83 0.41 26.1 4600 430 230

Indian Cr Mid 11/5/84 4.8 7.37 145 9.3 107 2 13 57 3.7 0.08 0.26 0.13 0.01 0.01 0.41 10 50 11 2 1 0.01 13.5 3.64 12 2.63 0.71 32.4 930 230 150
Indian Cr Lower 11/5/84 4.9 7.57 155 10 95 1 9.4 60 2.5 0.05 0.24 0.09 0.01 0.01 0.35 10 53 4 1 1 0.05 13.6 4.1 9.5 2.2 0.57 27.8 930 930 90
Indian Cr Lower 12/4/84 3.2 7.58 150 10.4 101 1 8.7 61 3.5 0.05 0.12 0.07 0.01 0.08 0.28 10 51 5 1 1 0.05 13.9 4.04 9.7 1.83 0.58 28.2 90 90 30
Indian Cr Lower 1/14/85 7.75 147 10.7 93 17 5.7 62 2.4 0.08 0.26 0.03 0.01 .0.1 0.4 10 55 13 3 1 0.02 13.9 4.14 8.3 1.55 0.5 25.1 30 30 40
Indian Cr Lower 2/4/85 7.7 140 10.8 98 21 5.8 61 4.4 0.05 0.2 0.06 0.01 0.11 0.38 10 53 4 2 1 0.26 13.7 4 8.4 1.74 0.51 25.6 430 30 30
Indian Cr Lower 3/12/85 4.6 7.32 103 11.2 66 5 5.6 46 3.2 0.03 0.18 0.02 0.01 0.05 0.26 10 24 5 1 1 0.28 10.7 2.95 5.4 1.66 0.37 22.3 30 30
Indian Cr Lower 4/2/85 4.8 7.51 90 11.6 62 25 4.1 38 15 0.09 0.33 0.05 0.01 0.08 0.47 10 31 9 1 1 0.4 8.7 2.23 3.2 1.71 0.25 17.4 230 30 30

Indian Cr Mid 5/7/85 13.5 7.46 110 7.6 100 9 7 42 6.9 0.22 072 0.09 0.01 0.03 0.85 10 35 28 3 1 0.06 9.65 2.42 6.9 4.26 0.51 27.5 24000 24000 230
Indian Cr Lower 5/7/85 11.1 7.55 98 7.6 91 16 6.1 43 5.3 0.13 0.47 0.07 0.01 0.01 0.56 10 36 18 1 1 0.01 9.25 2.69 5.6 1.97 0.41 24.7 11000 430 90
Indian Cr Lower 6/4/85 12.1 7.18 155 5.7 106 2 6.8 58 2 0.05 0.27 0.06 0.01 1.6 1.94 10 56 12 1 1 0.1 15.2 4.25 8.1 1.7 0.47 23.4 4600 430 30
Indian Cr Lower 6/17/85 23.5 7.65 145 5.2 67 3 0.12 0.01 0.01 0.02
Indian Cr Lower 6/24/85 18.8 7.82 195 7.55 13 82 3 0.08 0.01 0.04 0.05 I I
Indian Cr Lower 7/1185 13 7.48 225 3.8 141 5 18 17 3.5 0.1 0.46 0.06 0.01 0.01 0.54 10 63 14 2 1 0.01 18.8 5.4 12 3.04 0.64 26.9 3817 2700 430
Indian Cr Lower 7/22/85 20.4 7.51 370 6.6 48 87. 0.15
Indian Cr Lower 8/5/85 15.8 7.59 482 6.18 280 7 49 91 5.6 0.14 0.45 0.02 0.01 0.34 0.82 28.1 109 14 1 1 2.4 31.2 7.8 47 6.15 1.94 46.4 4600 930 430
Indian Cr Lower 8/19/85 18.6 7.64 400 7.7 51 89 0.08
Indian Cr Lower 9/3/85 12 7.86 450 7.85 265 2 61 91 2.5 0.06 0.32 0.04 0.01 0.08 0.45 24.2 105 10 1 1 0.23 32.5 6.7 45 5 1.87 45.9 2400 930 90
Indian Cr Lower 10/1185 7.8 7.54 250 8.45 159 1 24 75 2 0.05 0.16 0.03 0.01 0.12 0.32 10 76 6 1 1 0.22 21.7 6.3 18 2.57 0.88 32.3 230 40 30

Indian Cr Mid 11/4/85 7.3 7.39 140 7.9 120 1 9.7 49 1.9 0.05 0.07 0.02 0.01 0.01 0.11 10 45 3' 1 1 0.01 12.2 3.4 9.3 1.8 0.6 30.1 430 430 40
Indian Cr Lower 11/4/85 7.6 7.55 130 8.45 101 1 9.1 54 I 1.6 0.04 0.09 0.03 0.01 0.02 0.15 10 45 4 1 1 0.01 12 3.62 7.6 1.62 0.48 25.9 930 150 40
Indian Cr Lower 12/3/85 3.3 7.55 117 9 60 7 6.6 44 8.6 0.08 0.29 0.09 0.01 0,2 0.59 10 38 15 1 1 0.01 9.3 3.1 7.2 2.47 0.52 28.6 430 150 90
Indian Cr Lower 117/86 1.8 8.01 91 12.4 54 2 3.3 40 2.9 0.04 0.15 0.02 0.01 0.03 0.21 10 33 6 1 1. 0.01 9.2 2.56 5.1 1.39 0.38 23.9 30 30 30
Indian Cr Lower 2/3/86 2.4 7.56 84 10 90 4 2.8 38 2.3 0.04 0.12 0.06 0.01 0.01 0.2 10 31 1 1 1 0.01 8.1 2.31 4.6 1.37 0.36 24.1 40 30 30
Indian Cr Lower 3/3/86 8.2 7.77 175 12.4 131 17 17 40 12 0.11 0.66 0.22 0.02 0.55 1.45 12.3 38 19 3 1 0.04 11 2.6 19 3 1.33 49.6 70 30 40
Indian Cr Lower 3/12/86 5.8 7.91 185 9.1 150 25 20 39 0.12 0.74 0.23 0.02 1.22 2.21 20 3
Indian Cr Lower 3/18/86 6.5 7.95 190 10 I 118 20 39 14 0.1 0.79 0.3 0.03 0.91 2.03 19
Indian Cr Lower 3/25/86 10.5 8.31 210 8.75 137 13 24 39 11 0.1 0.93 0.25 0.04 1.12 2.34 20 3
Indian Cr Lower 4/8/86 10.7 8.52 125 7.651 80 3 19 46 4.3 0.06· 0.17 0.02 0.01 0.09 0.29 10 41 11 2 1 0.01 10.5 10 3.2 1.92 0.16 9.1 40 30 30

Indian Cr Mid 5/6/86 9.8 8.08 270 8.4 I 169 1 27 74 8.2 0.12 0.13 0.02 0.01 0.22 0.38 13.2 81 8 1 0.06 22 6.39 23 2.43 1.1 37.1 150 40 70
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Indian Creek (U lPer, Middle, and Lower)

Location I Date Temp pH I EC DO TDS I 55 CI Alk Turb Total P04-P I TKN Org-N NH3-N NO NI N03-NITotal NI 504 HardTCODI BOD O&G Boron Ca I Mg Nal K SAR I 'IoNa ITotal Coli Fecal Coli Fecal Strep

I Indian Cr Lower I 5/6/86 I 9 '. I 8.18 I 145 I 9.5 I 102 I 3 19.1 i 51 I 2.6 I 0:05 I I I 0.17 1 0.02 I 0.0 I 0.08 I 0.28 I 10 48 I 7 I I 1 I 0.01 I 2.4 ; 3.94 i 9.711.32: 0.89 I 46.9: 70 I 4U I 40.~

Indian Cr Lower i6T3t86 I 21.2 17.47 ! 108 ! 7.9 191 9 3.9 I 51 48 I 0.1 I 0.38 I- 0.09 0.01 0.03 0.51 10 45 19 I 1 I 1Til.ii3-n?l 3.2, 6 1.76. 0.391 223 r 430 230 i 430
Indian Cr Lower· 7/8/86 16.4 7.54 125 6.3 99 2 4.4 60 2.9 0.08

..
I 0.29 0.4 10 51 14 I 12 I 3.4 8.8 0.57 I 29.4 I0.09 0.01 0.01 1 1 0.01 1.54 930 230 4600

~dian Cr lower 8/4/B6 lB3 7.61 I 160 6.55 115 I 2 B.l 70 3.B 0.07 -L 1 0.23 0.08 I 0.01 0.01 0.33 10 61 10 IlL 0.01 16 I 4.5 8.8~ 0.5 L241 390 90 750
Indian Cr Lower 9/l0/B6 13.9 7.74 I 205 6.7 . 154 2 17 67 3' 0.06 I 0.18 0.05 0.01 0.11 0.35 10 61 7 .,--~ 0.04 I 15 . 0.44 lT 2 l~04J 4J:8T"4W f--

230
, 430

Indian Cr lower 10m86 8.4 7.69 118 9 81 2 6.4 44 1.4 0.04 0.12 0.03 0.Q1 0.03 0.19 7.72 38 7 1 1 0.03 10 2.7 7.4 1.7 0.53 29.6 430 90 230
Indian Cr Mid 11/11/86 1.2 7.45 81 10 60 2 1.7 39 1.2 0.01 0.02 0.02 0.01 0.01 0.06 7.69 28 4 1 1 0.02 7.6 2.2 4.7 1.5 0.38 25.4 40 40 40

Indian Cr Lower 11/11/86 1.8 7.44 85 9.5 73 3 1.6 42 1.6 0.02 0.02 0.02 0.01 0.01 0.06 7.54 32 4 1 1 0.01 8.1 2.5 5 1.5 0.39 25.1 150 90 90
Indian Cr Lower 12/9/86 0.6 7.32 95 6.6 60 2 2 45 1.4 0.02 0.11 0.02 0.Q1 0.01 0.15 3.95 34 2 1 1 0.01 9 2.6 4.7 1.7 0.35 22.4 750 230 90
Indian Cr Lower 1/6/87 0.5 7.26 108 11.6 77 2 2.8 52 1.3 0.04 0.08 0.06 0.01 0.02 0.17 8 39 6 1 1 0.04 10 3.2 5.4 2 0.38 22.4 90 30 150
Indian Cr lower 2/10/87 3.7 6.34 96 10.2 74 4 2.1 48 1.7 0.04 0.12 0.04 0.01 0.01 0.18 7 34 5 1 1 0.03 8.7 2.9 5.2 1.6 0.38 24 40 40 30
Indian Cr lower 3/10/87 6.3 7.1 97 10 82 2 2.6 46 1.7 0.04 0.14 0.04 0.01 0.Q1 0.2 7 37 7 1 1 0.01 10 2.8 5.2 1.7 0.37 22.6 90 30 30
Indian Cr Lower 4/7/87 7.6 6.71 103 8.55 80 6 3.7 47 2.2 0.07 0.39 0.09 0.Q1 0.01 0.5 8.02 50 16 1 1 0.01 11 3.1 5.7 3.3 0.39 21.8 750 430 280
Indian Cr Mid 5/5/87 12.3 6.94 196 7.6 134 3 11 83 2.6 0.08 0.2 0.03 0.Q1 0.06 0.3 8.99 67 4 1 1 0.04 18 5.2 16 2 0.85 33.5 90 40 110

Indian Cr Lower 5/5/87 11 7.41 114 7.8 80 4 2.4 56 1.4 0.06 0.34 0.02 0.01 0.01 0.38 6.02 45 11 1 1 0.01 12 3.4 6 1.8 0.39 22 930 90 30
Indian Cr lower 6/2187 12.4 6.7 157 7.2 116 2 12 67 1.4 0.05 0.26 0.03 0.01 0.02 0.32 13.4 55 7 1 1 0.03 16 4.4 12 1.9 0.68 30.1 230 230 230
Indian Cr Lower 7/8187 13.4 7.18 320 6.9 187 14 38 79 5.7 0.08 0.31 0.04 0.01 0.12 0.48 24.5 83 6 1 0.04 10.4 6.6 26 2.6 1.55 50 430 430 110
Indian Cr Lower 8/4/87 15.6 7.29 425 5.75 249 2 55 82 2.8 0.06 0.26 0.03 0.01 0.22 0.52 36 97 12 1 1 0.05 27 I 8.3 39 3.5 1.68 44.4 430 30 430
Indian Cr lower 9/1/87 16.8 7.49 420 6.8 257 2 57 79 2.6 0.05 0.26 0.04 0.01 0.18 0.49 37.4 102 5 1 1 0.06 26 7.8 43 3.7 1.89 47.9 11000 430 90
Indian Cr Mid 9/30/87 680 2 2.4
Indian Cr Mid 10/5/87 210 2 2.1

Indian Cr lower 10/6/87 9.2 6.79 230 10.8 145 4 19 72 5.2 0.07 0.35 0.02 0.Q1 0.11 0.49 11.4 9 1 1 0.Q1 18 5.4 17 3.3 0.9 34.1 24000 930 430
Indian Cr Mid 10/21/87 105 2 1.7

Indian Cr Lower 10121/87 115 3 2.3
Indian Cr Mid 10/26/87 8.6 8.04 laO 2 1.5

Indian Cr Lower 10/26/67 9.9 7.63 111 3 2.1
Indian Cr Mid 11/4/87 5.4 7.3 94 10.4 76 7 3.2 40 4.3 0.05 0.12 0.02 0.01 0.01 0.16 4.95 5 1 1 0.07 9.2 2.3 5.9 1.6 0.45 26.9 90 90 70

Indian Cr Lower 11/4/87 6.2 7.49 108 7.25 88 6 4.4 45 3.6 0.05 0.19 0.02 0.01 0.02 0.24 5.25 5 1 1 0.06 10 2.8 6.5 2.1 0.46 26.5 70 70' 90
Indian Cr Mid 11/10/67 5.2 6.54 90 11 10

Indian Cr Lower 11/10/87 6.2 6.78 98 12 13 I
Indian Cr Mid 11/18/67 7.01 88 20 18

Indian Cr Lower 11/18/87 7.15 90 20 18
Indian Cr Mid 11/24/87 8.2 7.66 352 2 3.5

Indian Cr lower 11/24/87 6.1 8.02 98 6 2.7 0.46 1
Indian Cr Upper 12/2187 5.9 7.33 102 1 1.1

Indian Cr Mid 12/2187 8.2 6.51 407 1 2.5
Indian Cr Lower 12/2/87 5.2 6.94 100 4 2
Indian Cr Upper 12/10/87 5.2 7.55 80 9.1 70 1 1.1 48 2.2 0.02 0.17 0.02 0.01 0.02 0.22 3.4 6 1 1 0.01 9.8 2.5 7.1 1.5 0.52 29.6 40 30 30

Indian Cr Mid 12110/87 8.8 7.29 400 8_15 237 1 48 91 2.2 0.04 0.19 0.02 0.01 0.31 0.53 27.5 5 1 1 0.07 33 11 33 2.2 1.26 35.5 200 30 40
Indian Cr lower 12/10/87 5.2 7.3 160 9.5 88 2 6.1 56 2.1 0.04 0.2 0.02 0.01 0.04 0.27 5.39 5 1 1 0.02 13 4.3 8.8 2 0.54 26.6 930 30 30
Indian Cr Upper 12114/87 0.4 7.2 99 1 1.5
Indian Cr Mid 12/14/87 5.4 7.13 415 1 1.8 I

Indian Cr Lower 12114/87 1.1 7.66 125 I 2 1.6
Indian Cr Upper 12123/87 2.3 7.15 96 1 2.6

Indian Cr Mid 12123/87 5.6 7.25 432 2 3
Indian Cr lower 12123/67 2.5 7.31 182 2 2.4
Indian Cr Upper 12/30/87 1.4 7.02 82 1 2.7

Indian Cr Mid 12/30/87 4.2 7.14 404 6 3.6
Indian Cr Lower 12130/87 1.1 7.03 145 1 2
Indian Cr Upper 1/5/88 1.9 6.62 82 9 50 1 1.4 38 2.9 0.02 0.17 0.02 0.01 0.01 0.21 4 5 1 1 0.01 8 2 5.8 1.2 0.47 29.8 90 30 30
Indian Cr Mid 1/5/88 6.8 6.97 390 110.3 234 1 47 93 2 0.05 0.12 0.02 0.01 0.01 0.16 27.6 5 1 1 0.57 33 11 29 1.8 ' 1.11 32.6 30 30 40
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Indian Creek (Upper, Middle, and Lower)

Location Date I Temp pH I EC I DO I TD5 I 55 CI Alk Turb Total P04-P I TKN Org-N NH3-N N02-NI N03-N ITotal N 5041 Hand COD BOD O&G Boron CalMglNal K 5AR 'IoNa ITotal ColilFecal Coli Fecal Strap I
Indian Cr Lower i 115/88 I- 2.4 7.56 I 164 I 6.6 I 88 I ~ I 6.5 I 17 1 3.8 I 0.06 I I 0.29 I 0.04 I 0.01 i O.O~ i 0.36 16.691 I 5 1 1 1 i 0.02 I 17 I 5.7 I 7.8 I 2.4 I 0.41 19.7 I 430 I 430 1 90

.~
~r_Upper I 1/19/88 1.1 7.22182 I ! I 1 2.9 J. I I I I '-r-1··~···T-1

Indian Cr Mid 1/19/88 2.8 7.57 I 284 10 41 I
• _'r-'~'--( --r--j- i . I

Indain Cr Lower 1/19/88 0.8 7.52 I 140 6 7?+-~ ,-.--.1- . _1_ _---1__ .- --1- I ! .+-- ;_1 ..- __1_.. I....-
J IIndian Cr Upper 1/27/88 1.8 6.98 80 1

Indian Cr Mid 1/27/88 2.8 6.78 232 10 29

Indian Cr Lower 1/27/88 2.3 6.93 134 3 6.9

Indian Cr Upper' 2/5/88 1.5 7.14 86 1 2.7

Indian Cr Mid 2/5/88 3.5 6.86 281 8 27

Indian Cr Lower 2/5/88 0.4 6.96 142 3 5.1

Indian Cr Upper 2/9/88 9.5 7.45 83 12.6 71 1 1.1 41 2.4 0.02 0.11 0.02 0.01 0.01 0.15 3.87 21 1 1 7.5 2 6.3 1.1 0.52 32.5 30 30 30

Indian Cr Mid 2/9/88 4 6.81 230 12.2 206 32 21 66 115 0.21 0.44 0.02 0.01 0.12 0.59 33.6 19 1 1 18 5.9 20 5.8 1.04 36.2 40 30 40
Indian Cr Lower 2/9/88 1.7 7.27 106 12.7 83 35 4.5 45 16 0.16 0.4 0.02 0.01 0.03 0.46 6.29 18 2 1 9.2 3.3 6.2 2.4 0.44 25.4 11000 30 70

Indian Cr Upper 2/17/88 1.7 6.74 85 1 2.1
Indian Cr Mid 2/17/88 3.7 6.5 222 15 75

Indian Cr Lower 2/17188 2.2 6.51 112 5 8.5
Indian Cr Upper 2/24/88 2.3 7.49 75 1 2.2

Indian Cr Mid 2/24/88 4.6 7.46 161 72 72
Indian Cr Lower 2/24/88 4 7.62 94 14 16
Indian Cr Upper 3/2/88 4.8 6.98 81 1 2.5

Indian Cr Mid 3/2/88 5.8 6.91 132 72 95
Indian Cr Lower 3/2/88 6.8 6.99 110 19 25
Indian Cr Upper 3/9/88 5.4 6.8 85 10.6 71 1 1.2 44 1.9 0.02 0.19.. 0.04 0.01 0.01 0.25 3.3 5 1 1 0.01 8.8 2.3 6.3 1.2 0.48 29.3 230 30 30

Indian Cr Mief 3/9/88 5.8 6.88 106 11 81 61 5 42 37 0.23 0.4 0.03 0.01 0.02 0.46 9.14 6 2 1 0.02 10 3 7.4 1.7 0.52 28.9 70 40 30
Indian Cr Lower 3/9/88 7.3 6.17 85 12.2 61 7 3 38 3.4 0.04 0.2 0.02 0.01 0.02 0.25 5.74 5 2 1 0.02 8.9 2.8 5.1 1.4 0.38 23.8 150 30 30
Indian Cr Upper 3/15/88 5.2 7.37 75 11.7 1 0.19

Indian Cr Mid 3/15/88 5.3 7.63 86 11.9 40 13
Indian Cr Lower 3/15/88 7.3 7.76 85 12.6 6 5.9
Indian Cr Upper 3/23/88 9.2 7.23 90 1 2.2

Indian Cr Mief 3/23/88 11.8 7.25 307 3 5.4
Inefian Cr Lower 3/23/88 14 7.47 87 11 4.1
Indian Cr Upper 3130/88 8 6.88 91 2 1.9

Inefian Cr Mief 3/30/88 9.6 7.29 222 4 14
Indian Cr Lower 3/30/88 11.8 7.58 80 13 5.4
Indian Cr Upper 4/5/88 8 6.6 95 9.3 80 1 0.9 48 1.9 0.01 0.17 0.03 0.01 0.02 0.23 3.19 5 1 1 0.01 9.6 2.6 6.9 1.6 0.5 29 30 30 30

Indian Cr Mid 4/5/88 12.1 7.04 208 9.6 149 6 17 63. 5.1 0.07 0.15 0.1 0.01 0.08 0.34 13.9 5 1 1 0.03 18 6.2 16 1.6 0.82 32.4 30 30 40
Inefian Cr Lower 4/5/88 12.2 7.75 108 10.8 92 5 3.8 46 3.1 0.05 0.35 0.08 0.01 0.01 0.45 6.5 10 1 1 0.01 11 3.5 6.3 2 0.42 23.5 70 70 40
Indian Cr Upper 4/12/88 10.4 6.64 101 2 1.3 I

Inefian Cr Mid 4/12/88 11.7 7.13 310 2 3.2
Inefian Cr Lower 4/12/88 9.5 7.11 121 47 4.8
Indian Cr Upper 4/18/88 8.8 7.27 101 1 1.4

Indian Cr Mid 4/18/88 9.7 7.8 315 2 2.2
Inefian Cr Lower 4/18/88 7.7 7.66 103 19 6.7
Indian Cr Upper 4/26/88 6.2 6.78 103 1 1.4

Indian Cr Mid 4/26/88 7.2 6.46 320 2 2.1
Indian Cr Lower 4/26/88 6 6.99 130 2 1.6 I
Indian Cr Upper 5/4/88 8.4 6.69 101 6 81 1 0.9 54 1.2 0.02 0.11 0.02 0.01 0.01 0.15 2.83 5 1 0.01 11 2.9 7.1 1.4 0.49 27.2 30 30 30

Indian Cr Mid 5/4/88 12 6.86 179 10 136 1 11 52 2.4 0.1 0.47 0.07 0.01 0.01 0.56 18.7 I 14 1 1 0.03 14 4.8 13 3.6 0.76 32.3 150 30 90
Indian Cr Lower 5/4/88 12 7.21 118 5.5 86 5 2.8 50 2.8 0.06 0.36 0.09 0.01 0.01 0.47 5.06 I 6 1 1 0.02 12 3.8 6.1 1.7 0.39 21.7 230 90 90

Indian Cr Mid 6/8/88 10.6 7.41 263 9.65 184 2 24 89 1.5 0.07 0.25 0.02 0.01 0.04 0.32 14.9 I 5 1 1 0.01 24 8.2 24 1.8 1.07 35.2 430 230 230
Indian Cr Lower 6/8/88 8.7 8.14 126 11.6 94 1 3.8 56 0.65 0.04 0.17 0.02 1 0.01 0.01 0.21 5.63 I 5 1 1 0.01 14 4.4 7.6 1.1 0.45 23.3 90 90 40
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Indian Creek (Upper. Middle. and Lower)

I Location Date Temp I pH ECIDOITDS SS I CI Alk Turb ITotal P04-P TKN Or!l-N NH3-N N02-N N03.NITotal N S04 Hard ICOD BODjO&G Boron Ca Mg Na K SAR I %Na ITotal Coli Fecal Coli Fecal Strep I
I Indian Cr Mid I 7/o/~8 I 18.4 I 7.31 1~~~_~3.-1 015 I _ I 0.45 I 0.23 I 0.01 I 0.04 I OJ3 19.881 I 5 1 I 1 I 0.05 I 24 I 7.~ I 24 I 2.2 I 1.08 I 35.5 I 11000 i 11000 1 24000 I
~!"n C~LO\.,;e;-r7/6!88 16.7 7.82 124 100 2 32. 62 I 3.1~ 0.22 0.Q2. 0.01 0.01 0.26 14.36 1 I 20 I 2 i 1 ! 0.02 ! 13 I 3.8 16.6 I 09 1041 i ns I qO-l 3~.__C--4(1o_1

Indian Cr Mid 8/3/88 16 7.1 276 8.2 193 2 21 103 -7Tr~" 0.23 0.07 0.01 0.04 0.35 13.9 5 T 1 T 1 0.06 23 I 7.8 20 1 2.1 0.91 32 430 40 930

Indian Cr Lower 8/10188 16 7.21 130 8.77 93 8 3.2 66 4.1 I 0.08 1 0.21 .0.03 0.01 0.01 0.26 4.11 5 I 1 ! 1 0.04 14 I 4.116.9 I. 1.4 0.41 21.8 11~qQ_~~. 930
~CrMid 9/14/88 11.7 7.15 385 5.18 214 4 25 129 7.8 0.11 0.26 0.11 0.01 0.01 0.39 11.9 110 9 2 1 0.05 28 ! 9 27 2.8 r.13 I 34.7 2400 2400 93

Indian Cr Lower 9/14/88 11 7.48 145 6.3 101 9 4.1 68 7.4 0.09 0.28 0.06 0.01 0.01 0.36 4.85 54 7 2 1 0.03 14 4.3 7.6 2.1 0.45 23 1100 150 240
Indian Cr Mid 1014/88 12.5 7.09 366 5.3 224 12 27 137 12.5 0.17 0.33 0.05 0.01 0.01 0.4 9.22 10 2 1 0.08 30 9.4 29 2.8 1.18 35 2100 1500 930

Indian Cr Lower 10/4/88 11.3 7.43 160 5.65 116 19 6.4 72 5 0.07 0.24 0.05 0.01 0.01 0.31 6.23 5 1 1 0.02 16 5.1 9.4 2.1 0.52 24.3 1500 930 40
Indian Cr Mid 11/2/88 7.6 7.49 98 9.4 75 1 1.8 42 1.1 0.04 0.14 0.05 0.01 0.01 0.21 6.61 5 1 1 0.01 9.5 2.6 5.9 1.7 0.43 25.9 930 430 40

Indian Cr Lower 11/2/88 7.9 7.9 103 9.36 76 3 2.2 45 1.8 0.04 0.17 0.05 0.01 0.01 0.24 6.2 5 1 1 0.01 10 2.9 6.3 1.8 0.45 25.9 2400 210 390
Indian Cr Upper 12/8/88 4.5 7.21 105 9.07 134 1 1.4 50 1.5 0.02 0.19 0.02 0.01 0.01 0.23 4.3 11 1 0.02 10 2.5 8.2 1 0.6 32.8 230 40 390
Indian Cr Mid 12/8/88 1.5 7.46 92 10.9 118 2 1.1 39 1.7 0.02 0.06 '0.02 0.01 0.01 0.1 3.11 5 1 0.01 9.1 2.4 4.9 1.2 0.37 23.8 271 40 30

Indian Cr Lower 12/8/88 2.2 7.16 99 11.1 129 18 1.8 43 3.2 0.03 0.11 0.02 0.01 0.01 0.15 4.95 5 1 0.02 9.8 2.7 5.5 1.3 0.4 24.3 230 30 40
Indian Cr Upper 1/11/89 0.4 7.28 102 14.6 72 2 1.1 39 3.9 0.02 0.19 0.02 0.01 0.01 0.23 4.27 10 1 1 0.02 7.3 1.7 6.5 r.1 0.56 34.6 40 30 30

Indian Cr Mid 1/11/89 1 7.11 163 12.7 98 2 3.7 51 6.3 0.07 0.15 0.02. 0:01 ·0.03 0.21 9.36 5 1 1 0.03 12 3.4 9.7 1.4 0.63 31.5 430 40 230
Indian Cr Lower 1/11189 0.9 7.4 185 11.4 110 5 4.2 66 3.7 0.07 0.33 0.05 0.01 0.09 0.48 6.8 17 1 1 0.01 14 4.5 8.3 2.3 0.49 24.2 1500 40 90
Indian Cr Upper 2/15/89 0.6 7.58 85 13.9 68 1 1 39 2.8 0.02 0.14 0.02 0.01 0.01 0.18 3.65 5 2 1 0.01 7.3 1.8 6.9 0.99 0.59 35.8 30 30 30

Indian Cr Mid 2/15/89 1 7.33 137 11.9 91 13 3.5 52 8.1 0.07 0.13 0.02 0.01 0.02 0.18 7.46 5 2 1 0.01 11 3 9.7 1.2 0.66 33.8 30 30 30
Indian Cr Lower 2/15/89 2.1 7.57 166 11.6 100 1 4 65 4.1 0.09 0.17' 0.02 0.01 0.07 0.27 5.44 5 2 1 0.01 15 4.5 8.3 1.6 0.48 23.7 30 30 30
Indian Cr Upper 3/1/89 3.5 7.45 86 10.1 72 1 2.4 38 3.1 0.02 0.21 0.02 0.01 0.09 0.33 4.22 16 1 1 0.02 7.8 2 7 1.4 0.57 34 150 30 40

Indian Cr Mid 3/1/89 2.6 7.05 94 11.9 58 7 4.1 30 5.9 0.04 0.19 0.02 0.01 0.15 0.37 5.93 10 1 1 0.04 8.1 2.2 4.9 1.4 0.39 25.5 430 30 90
Indian Cr Lower 3/1/89 3.5 7.06 93 7.53 63 12 4.1 35 5.1 0.09 0.26 0.02 0.01 0.1 0.41 5.82 12 I 1 1 0.03 8.8 2.4 4.7 1.5 0.36 23.2 430 30 930
Indian Cr Upper 4/11/89 10.7 7.09 103 8.5 57 1 1.1 44 2 0.02 0.2 0.02 0.01. 0.01 0.24 3.79 5 1 1 0.02 8.2 2 6.3 1.4 0.51 31 30 30 30

Indian Cr Mid 4/11/89 13.9 7.28 109 9.35 58 2 4.4 42 4 0.07 0.2 0.04 0.01 0.01 0.26 6.15 5 1 1 0.02 9.4 2.7 6.9 1 0.5 29.5 30 30 30
Indian Cr Lower 4/11/89 17.9 7.25 102 7.7 100 228 3.4 46 112 0.43 0.94 0.18 0.01 0.07 1.2 3.38 20 2 1 0.01 11 3.4 5.9 2.4 0.39 22.4 430 40 150
Indian Cr Upper 5/10/89 11.3 7.6 91 7.65 67 1 1 50 2.1 0.01 0.23 0.02 0.01 0.01 0.2.7 3.84 16 1 1 001 9 2.3 7.2 1.4 0.55 31.7. 90 40 210

Indian Cr Mid 5/10/89 13.9 7.52 178 6.3 151 3 8.4 92 6.4 0.12 0.25 0.02 0.01 0.01 0.29 8.33 8 1 1 0.01 19 5.8 17 1.6 0.87 33.5 430 430 150
Indian Cr Lower 5/10/89 13.2 7.54 107 7.2 103 19 2.2 59 6.7 0.13 0.73 0.1 0.01 0.02 0.86 5.77 30 1 1 0.01 13 4 6.2 1.4 0.38 21 4600 430 4600
Indian Cr Upper 6n189 11.9 6.69 110 3.75 93 1 0.9 57 1.3 0.01 0.17 0.02 0.01 0.01 0.21 2.83 5 1 1 0.03 11 2.7 7.4 1.6 0.51 28.4 30 30 40

Indian Cr Mid 6n189 15 7.52 175 6.4 153 4 7.2 84 13 0.14 0.38 0.02 0.01 0.01 0.42 12.1 6 1 1 0.06 19 5.1 16 2 0.84 32.9 4600 2400 430
Indian Cr Lower 6n189 14.7 7.67 144 7.25 121 2 2.5 71 3.5 0.08 0.43 0.02 0.01 0.01 0.47 4.95 10 1 1 0.03 16 4.6 6.7 1.1 0.37 19.4 11000 930 90

Indian Cr Mid 7/12/89 16.9 7.35 292 5.8 198 3 18 122 7.2 0.09 0.21 0.02 0.01 0.01 0.25 9.09 5 1 1 0.06 23 7.4 25 2 1.15 37.5 4600 1500 326
Indian Cr Lower 7/12/89 16.4 6.4 120 4.1 97 3 2.6 61 3.1 0.11 0.37 0.02 0.01 0.01 0.41 4.55 7 1 1 0.03 13 3.8 5.2 1.6 0.32 18.4 2400 930 2400

Indian Cr Mid 8/1/89 16.3 7.26 290 17 0.12 0.02 0.01 0.01 0.04
Indian Cr Lower 8/1/89 17.2 7.16 200 15 0.26 0.36 0.04 0.25 0.65

Indian Cr Mid 8/2/89 17.2 7.59 295 5.8 187 12 18 122 7.6 0.1 0.25 0.02 0.01 0.01 0.29 7.24 7 1 1 .0.05 23 7.4 26 2 1.2 38.4 150 40 230
Indian Cr Lower 8/2/89 19.8 7.51 140 4.1 I 92 3 3.8 68 3.7 0.11 0.25 0.02 0.01 0.01 0.29 4.55 10 1 1 0.01 14 4.1 7.2 1.6 0.43 22.5 750 750 90

Indian Cr Mid 9/19189 12.3 7.38 300 6.6 205 4 18 131 6.9 0.11 0.22 0.06 0.01 0.01 0.3 6.64 5 2 1 0.03 23.9 8.1 27 1.2 1.21 38.3 2400 2400 430
Indian Cr Lower 9/19/89 10.4 7.48 205 6.2 172 2 15 87 3.9 0.16 0.94 0.19 0.01 0.01 1.15 7.48 38 2 1 0.02 18.3 6.4 13 6.4 0.67 26.3 24000 11000 930

Indian Cr Mid 1013/89 10.3 7.66 305 8.3 198 4 18 134 9.2 0.1 0.18 0.06 0.01 0.01 0.26 6.5 5 1 1 0.05 25 7.6 26 3.1 1.16 36.6 930 230 150
Indian Cr Lower 10/3/89 9.2 7.67 178 5.2 125 248 7.7 85 40 0.34 0.64 0.09 0.01 0.01 0.75 5.26 22 2 1 0.01 19 5.6 10 32 051 22.6 930 430 430
Indian Cr Upper 11/1/89 6 7.69 100 6.8 91 6 1.9 48 5 0.01 0.15 0.05 0.01 0.01 0.22 3.98 8 1 1 0.01 10 2.2 6.9 1.4 0.51 29.5 90 30 40

Indian Cr Mid 11/1/89 3.5 7.31 76 9.6 46 1 1.6 34 1.6 0.01 0.1 0.07 0.01 0.01 0.19 4.11 5 1 1 0.01 8.2 1.8 3.3 1.2 0.27 19.6 430 40 30
Indian Cr Lower 11/1/89 5.3 7.87 85 9.5 66 12 1.6 39 2,6 0.02 0.11 0.06 0.01 0.02 0.2 4.19 5 1 1 0.01 9.1 2.2 4.1 1.4 0.31 21 230 90 30
Indian Cr Upper 12/5/89 2.8 8.21 73 9 89 1 1 38 2.7 0.01 0.15 0.02 0.01 0.01 0.19 3.59 5 1 1 0.01 7.4 1.8 6.6 1.1 0.56 34.4 230 30 40

Indian Cr Mid 12/5/89 2.2 8.02 77 10.1 68 1 1.3 37 1.6 0.02 0.09 0.02 0.01 0.01 0.13 4.38 5 1 1 0.01 8.1 2.3 4.5 1.4 0.35 23.7 930 430 90
Indian Cr Lower 12/5/89 4.3 7.61 88 9.7 87 3 1.6 42 1.3 0.05 0.13 0.02 0.01 0.01 0.17 4.44 5 1 1 0.01 9.6 2.8 5 1.5 0.36 22.5 930 230 430
Indian Cr Upper 1/3/90 0.6 8.04 172 9.3 64 1 0.9 39 2.5 0.01 0.09 0.02 0.01 0.01 0.13 3.8 5 1 1 0.01 7.3 1.8 6.3 1.1 054 33.6 40 30 30

Indian Cr Mid 1/3190 2.3 7.63 185 8.45 125 2 5.9 71 6.4 0.1 0.08 0.02 0.01 0.03 0.14 9.1 5 1 1 0.02 16 I 4.5 15 1.6 0.85 35 930 90 90
Indian Cr Lower 1/3/90 0.6 7.68 159 9.4 109 1 3.8 68 2.1 0.05 0.12 0.02 0.01 0.01 0.16 5.12 5 1 1 0.01 15 I 4.6 8.2 1.6 0.47 23.4 40 30 30
Indian Cr Upper 2n190 0.5 7.15 83 8.7 79 1 0.9 41 2.1 0.02 0.07 0.04 0.01 0.01 0.13 3.92 5 1 1 0.01 7.2 I 1.8 5.9 1 0.5 32.5 70 30 30
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Indian Creek (Upper, Middle, and Lower)

I Location I Date I Temp pH EC I DO TD5 55 1 CI ,Alk Turb Total P04-P TKN 1Org-N I NH3-N N02-NI N03·N ITotal NI 5041 Hard COD I BOD O&G 1Boron Ca Mg Na, K 5AR I 'JoNI' Total Call Fecal Colil Fecal Strep
I Indian (;rMid I 2r1l90 I 2,3 17.17 167 19,2'1 91 i 3 14 165: 0.7 : 0.1 ! i 10.0/ I 0,03 10.01 I 0.1 10.21 i7.131 lSi 1 : 1 10.04112 I 3,6110: 1.3: 0.64131,91 40 30 I 30
, India~C.rl.nwer y-m/90 I .1.2 7.~3 152 9.1 83 11.3,4! 69 3.3 I 008 I ! ! 0,21 1 0.05 10.01 I 0.07 0.34 1539 1 1-51-1-'-110:07 I 15 I 4.517.31 1.7 ! 0.42! 21.4! 40 ! 30'-T'-'~0--
I-"ln-'d::':ia'-n'-=C""r7U'-p-pe-r-+-'3="/6/90 2.3 8,47 82 8.75 75 1 1.4 39 5,2 0.03 0.18 0,02 0.Q1 0,02 0.23 4.91 21 1 1 I 0.01 7,6 1.9 6.4 1.4 0,53 32.7 430 30'----90'--

1-.,.::ln:;:d:::ia-'-:nc:=C-;-r:..::Mc.:id:...._J-...:3='/~6/::::9-=0-+-='3::-T-·-'=7,;';7;;-6+---,2;;:;3i-5-t-;;:-,;9~_8",7=-.+-:e;2-t-;2:;-,,4;;-t-~4.i:'5,+--;;;8-:,6-+-;0:-':,0:-::7-+- ;-1._+..-;0;:"1"'6:-+...,O""',0~2~....;0;::,0;;l:.+..;0~.0~3+.;;0:;.2;2 ~6:-:;,44;.;;+_-+_1:;;9-+,-;.1-+I-----ol-+_0~.;01;-+-'8o;;:,9:...· t-;;2:;:.6_+'7;.c.8~71.:.:;5~0~.5~9~3~2:;..7 150 30 40
Indian Cr Lower 3/6/90 3.7 7.6 55 9.15 73 11 2.8 40 3.1 0.04 0.15 0.02 0.01 0.01 0.19 5.78 6 1 1 0.02 9 2.6 4.8 I 1.4 0.36 23 90 30 230
Indian CrUpper 413/90 6.3 6.83 99 11.3 73 1 0.9 41 2.5 0.02 0.08 0.02 0.01. 0.01 0.12 3.66 5 1 1 0.01 8.7 2.2 6.9 1.3 0:54 31.6 70 30 150

Indian CrMid 4/3/90 9 7.12 128 8.45 68 2 2.8 42 3.4 0.07 0.17 0.02 0.01 0.01 0.21 5.72 8 1 1 0.02 10 2.8 6.9 1.2 0,49 28.3 30 30 30
Indian Cr Lower 4/3/90 8,4 7.34 108 9.8 82 3 2.4 55 2.2 0.07 0.21 0.02 0,01 0.01 0.25 4,04 5 1 1 0.02 14 3.9· 6.4 1.5 0.38 20.8 30 30 70
Indian Cr Upper 5/1/90 7.3 6.95 99 4.4 83 1 0.8 49 1.8 0.02 0.14 0.02 0.01 0.02 0.19 3,32 33 5 1 1 0.01 9.8 2.3 7.2 1.5 0.53 30.4 30 30 90

IndianCrMid 5/1/90 5.9 7.62 60 9.8 51 3 0.9 27 2.2 0.03 0.17 0.02 0.01 0.01 0.21 4,28 24 5 11 0.01 6.8 1.8 2.8 0.89 0.24 19.2 4600 70 430
Indian Cr Lower 5/1/90 8 7.16 75 9,1 62 4 1 34 1.8 0.04 0.2 0.02 0.01 0.02 0.25 4.28 29 5 1 1 0.02 7.5 2.3 3.5 0.9 0.28 20.6 90 90 90
JndianCrUpper 6/5/90 9.7 7.1 110 2.75 90 7 1.6 55 0.03 0.16 0,02 0.01 0.01 0.2 2.87 9 2 1 0.02 12 2.9 8.9 1.6 0.59 30.6 30 30 40

Indian CrMid 6/5/90 15 7.4 313 6.5 121 3 7.3 101 0.1 0.21 0.05 0.01 0.02 0.29 8.04 5 1 1 0.06 21 6.7 19 1.7 0.92 33,4 430 230 930
Indian Cr Lower 6/5/90 13.3 7.8 123 7.6 93 3 1.8 62 0.08 0.17 0.02 0.01 0.01 0.21 3.83 10 1 1 0.02 14 4.4 6.7 1 0.39 21.1 230 30 430

Indian Cr Mid 7110/90 17.5 7,42 264 5.9 181 4 11 117 6.7 0.11 0:04 0.04 0.03 0.01 0.04 0.12 5 1 1 0.07 4600 2400 24000
Indian CrLower 7/10/90 16.7 7.37 135 5.6 99 42 3.2 64 9.3 0.11 0.11 0.04 0.02 0.01 0.03 0.1 8 1 1 0.05 930 70 430

Indil'n Cr Mid an/90 17.9 7.41 241 6.1 163 10 11 106 9.5 0.11 0.02 0.25 0.02 0.01 0.01 0.29 7.34 8 1 1 0.11 20 5.8 23 2.2 1.16 39.5 1500 230
IndianCrLower 8n/90 17.2 7.61 1395.5597 82.667 4.7 0.12 0.06 0.25 0.02 0.01 0.01 0.295.57 7 1 1 0.04 144,26.62.10.3920.7 1200 430

Indian CrMid 9/5/90 15.4 7.89 295 6 172 4 10 116 6.2 0.11 0.03 0.23 0.02 0.01 0.02 0.28 5.96 5 2 1 0.04 22 7.1 21 1.9 0.99 34.5 2400 40
Indian Cr Lower 9/5/90 14 7.97 148 5.1 98 11 3.2 69 5.5 0.1 0.03 0.21 0.03 0.01 0.01 0.26 4.88 5 2 1 0,01 15 4.5 8.2 2 0.47 23.3 430 90

Indil'nCrMid 1012190 12.1 7.342786.1 180 4 111166.6 0.11 0.03 0.18 0.02 0.01 0.02 0.236.89 1 1 0.07 24 7 222.11.0134.3 430 150
Indian Cr Lower 10/2/90 12.6 7.32 173 5.2 128 13 4.9 78 6.2 0.13 0.02 0.31 0.02 0,01 0,01 0.35 5.36 1 1 0.04 16 5.3 9.4 2.9 0.51 23.8 2400 230

Indian CrMid 11/1/90 4.5 7.85 88 8.3 66 1 1.2 41 1.4 0.04 0.02 0.14 0.02,0.01 0.02 0.19 4.43 29 6 1 1 0.02 7.8 2.3 4.7 1.7 0.37 24.7 230 230
Indian Cr Lower 11/1/90 5.1 8.19 99 8.75 70 22 1.4 47 3.3 0.05 0.02 0.15 0.02 0.01 0.02 0.2 4.55 34 9 1 1 0.04 9 2.6 5 1.9 0.37 23.4 930 230

Indian CrMid 12/4/90 1.7 7.29 85 9.1 67 1 0.9 38 1.9 0.03 0.02 0,08 0,02 0.01 0.01 0.12 4.16 1 1 0.02 8.1 2.2 4.6 1.6 0.36 24.2 230 90
Indian Cr Lower 1214/90 2.9 7.42 103 8.7 75 7 1.2 45 3.6 0.19 0.02 0.27 0.02 0.01 '0.01 0.31 4.34 1 1 0.02 9.6 2.7 5.5 2 0.4 24,1 430 30
Indi,mCrMid 1/8/91 3.6 6.65237 7.6 151 5 7,4104 1.5 0.12 0.01 0.12 0.03 0.01 0.12 0.287.16 1 1 0.05 20 6.2 18 2.2 0.9 33.3 40 30

Indian CrLower 1/8/91 1.3 6.53 153 11 110 1 3.4 71 2.3 0.08 0,03 0.29 0,04 0.01 0.15 0.49 5.27 2 1 0.01 14 4.7 7.2 3.4 0,42 21.1 430 70
Indian Cr Upper 2/6/91 3.2 8.32 82 5,6 67 1 1.4 41 4.9 0.04 0.01 0.12 0.02 0.01 0.01 0.16 4,4 1 1 0.02 7.3 1.9 6.7 1.3 0.57 34.4 90 30

Indian Cr Mid 2/6/91 7.3 7.85 233 5.9 149 4 8.7 106 13 0.11 0.01 0.16 0.02 0.01 0.03 0.22 6.89 1 1 0,06 19 6,3 19 2.3 0.96 35,1 90 30
Indian Cr Lower 2/6/91 4.9 8.27 97 8.2 68 4 2.9 48 2.7 0.06 0.02 0.23 0.02 0.01 0.03 0.29 5.36 1 1 0.01 9.4 2.8 5.3 2.3 0.38 23.3 430 30
Indian Cr Upper 3/14/91 3.1 8.17 82 8.4 87 3 1.5 38 5.3 0.03 0.01 0.25 0.02 0.01 0.01 0.29 4.91 1 1 0.01 7.6 1.9 6.5 1.5 0.54 33 90 30

Indian Cr Mid 3/14/91 5.8 7.95. 186 7.9 132 2 6 81 6.1 0.1 0.03 0.18 0.02 0.01 0.01 0.22 6.23 1 1 0.04 16 5.2 14 2 0.77 32.2 40 30
Indian Cr Lower 3/14/91 3.9 8.02 146 8.3 113 2 3.9 69 2.52 0.05 0.02 0.22 0.02 0.01 0.03 0.28 4.82 1 1 0.03 15 4.9 8.2 2.2 0.46 22.8 90 30
Indian Cr Upper 4/3/91 7.6 8.12 82 8 65 2 2.1 33 9 0.05 0.02 0.28 0.02 0.01 0.01 0.32 6.05 1 1 0.02 6.5 1.8 5.1 1.6 0,45 30.1 30 30

Indian CrMid 4/3/91 9.5 7.85 266 7.6 193 8 22 74. 18 0.13 0.05 0.46 0.05 0.01 0,46 0.98 29.1 1 1 0,03 16 4.7 11 4.4 0.62 26.9 30 30
Indian Cr Lower 4/3/91 9.3 7.94 177 8 123 5 7.5 71 5.2 0.08 0.02 0.27 0.03' 0,01 0,14 0.45 8.44 1 1 0.03 20 4.2 28 2.7 1.48 46.3 30 30
Indian Cr Upper 5/9/91 8 9.73 92 6.4 73 1 1.7 44 3.4 0.03 0.01 0.16 0.02 0.03 0.01 0.22 3.71 30 9 1 1 0.01 8.8 2.2 6.1 1,4 0.47 28.8 40 30
IndianCrMid 5/9/91 8.4 7.97 183 6.25 147 4 7.3 97 8.9 0.12 0.02 0.18 0.02 0.03 0.Q1 0.24 6.95 71 12 1 1 0.01 18 5.9 15 2.7 0.78 31 430 150

Indian Cr Lower 5/9/91 5.7 7.91 122 7.75 108 30 4.1 54 7.9 0.23 0.06 1 0.07 0.04 0.11 1.22 7.97 46 42 3 1 0.01 12 4 5.8 4.1 0.36 19.6 11000 4600
Indian Cr Upper 6/4/91 10.8 8.05 97 6.6 83 4 0.7 48 3 0.03 0.01 0,21 0.05 0.01 0.01 0.28 3.89 1 1 0.01 9.5 2.3 7.7 1.6 0.58 32.2 430 90

IndianCrMid 6/4/91 15 7.862066.2152 5 5.899 5.5 0.1 0.02 0.23 0.06 0.01 0.01 0.315.39 1 1 0.05 196.1 17 2.1 0.8632.9 930 430
IndianCrLower 6/4/91 13.9 7.74131 6.510917 2 66 3.6 0.11 0.02 0.5 0.1 0.01 0.01 0.624.82 1 1 0.01 164.55.21.70.2915.7 11000 11000

IndianCrMid 719/91 17.6 7.41 253 5.75 168 16 7.3 119 15 0.16 0.05 0.86 0.28 0.01 0.03 1.18 6.11 2 1 0.01 24 7.2 20 1.7 0.91 32.1 11000 11000
Indian Cr Lower 7/9/91 14.3 7.36 143 6.8 98 38 2.5 65 6.4 0.11 0.05 0.3 0.05 0.01 0.03 0.39 5.09 1 1 0.01 15 4.2 6.3 1.7 0.37 19.4 430 430
Indian Cr Upper 8/6/91 20.3 7.44 200 6 101 4 2.5 73 1.8 0,04 0.01 0.33 0.07 0.01 0.01 0.42 3.2 2 1 0.02 15 3.3 11 2.2 0.66 30.7 90 40

Indian Cr Mid 8/6/91 16.7 7,44 163 6.15 177 4 8.3 127 9.7 0.11 0.03 0.28 0.08 0.01 0.02 0.39 5.48 2 1 0.04 26 7.8 22 2.6 0.97 32.3 2400 2400
Indian Cr Lower 8/6/91 16 6.88 146 6.9 108 2 3.2 72 4.4 0.12 0.05 0.27 0.06 0.01 0.01 0.35 4.64 1 1 0.02 16 4.8 8.1 1.6 0.45 22.2 750 430

Indian CrMid 9/3/91 18.8 7.19 200 5.7 180 3 8.6 126 6.9 0.11 0.03 0.24 0.05 0.01 0.02 0.32 5,48 1 1 0.07 24 7.1 19 2,4 0.87 30.9 4600 150
Indian Cr Lower 9/3/91 17,3 7.33 115 6.5 100 28 2.8 66 7.3 0.24 0.04 0.47 0.06 0.01 0.01 0.55 4.46 1 1 0.03 14 4 6.2 1.4 0.37 20.2 230 230

Indian CrMid 10/1/91 13.8 7.21 271 5.45 170 7 8,4 126 15 0.16 0.02 0.3 0.03 0.01 0.01 0.35 4.92 2 1 0.05 23 7.1 21 2.6 0.98 33.6 1500 150
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Indian Creek (Upper, Middle, and Lower)

Date I Temp I pH EC I DO I TDS I 55! CI I Alk I Turb ITotal i P04-P I TKN IOrg-N I NH3·N IN02.NI N03-N ITotal NI 504 i Hard ICOD I BOD IO&G I Boron I Ca i Mg I Na i K ISAR! 'IoNa Total Colli Fecal Colli Fecal Strep ILocation
lnolan Cr Lower ; '18:1/91 ; '12.2 '(.3 I 158 17.651 100 I 46 3.6 ! 71 I 18 I ·D ..15 : 0.02 i I 0.29 I 0.06 I 0.01 I 0.01 0.3/ 14.52 I : : 1 I 1 0.01 I 16 I 4.9 I 8.7 I 1.B I 0.48 I 23.2 43u .+_~~o ;-9rlInnian Cr Mid 11/5/91 I 6.1 16.46. 86 9.2 68 2 1.5 ~9 iTT o],31 (WI ! I 0.01 0.02 I 0.01 001 0.05 1".971 37 I 5 I 1 I 1 I 0.02 i 8 I 2 14.3 ! 1.7 I 0.35 i 7.3.5 430
Indian Cr Lower 11/5/91 7 6.B5 95 9.2 78 7 1.8 44 3.4 0.04 0:02 0.17 0.0s-" 0.01 0.01 0.24 5.09 35 5 1 1 0.02 8.8 I 2.4 4.7 1.B 0.36 23 90 30 90
Indian Cr Upper 12(10/91 2.5 6.9 109 10.9 90 1 2 49 6.9 0.02 0.01 0.19 0.03 0.01 0.01 '''0:24 4.3 1 1 0.011 10 ! 2.6 6.6 1.4 0.48 27.7 ~ 30
Indian Cr Mid 12/10/91 0.7 7.16 143 13 66 1 1.4 37 1.9 0.04 0.01 I 0.1 0.02 0.01 0,01 0.14' 4.86 1 1 0.01 ' 8.3 ' 2.2 3.5 1.5 0.27 19.3 --230 I' 40

Indian Cr Lower 12/10/91 0.5 7·13 107 12.2 77 4 1.9 44 2 0.04 0.02 0.16 0.02 0.01 0.01 0.2 5.09 1 1 0.01 9.5 2.8 4.2 1.7 0.3 19.6 230 230
Indian Cr Upper 1/B/92 1.7 8.16 96 10.2 89 1 1.3 44 4 0.03 0.02 0.11 0.02 0.01 0.02 0.16 4.52 1 1 0.01 8.8 2.1 7.6 1.1 0.59 34 40 30
Indian Cr Mid 1/8/92 2.2 B.03 180 8.4 116 2 4.1 78 9.2 0.11 0.03 0.11 0.08 0.01 0.03 0.23 6.15 1 1 0.04 16 4.6 12 1.6 0.67 30 150 30

Indian Cr Lower I/B/92 1.3 B.68 116 11 84 2 1.8 54 1.7 0.05 0.03 0.16 0.06 0.01 0.02 0.25 5.28 1 1 0.02 12 3.3 5.5 1.6 0.36 20.8 430 40
Indian Cr Upper 2/4/92 1.3 7.74 87 9.1 76 26 1.2 42 9.6 0.1 0.02 0.36· 0.06 0.01 0.02 0.45 4.69 2 1 0.01 8.6 1.9 7 1.2 0.56 33 15 3
Indian Cr Mid 2/4/92 3.7 7.62 188 7.9 124 3 5.3 80 14 0.12 0.01 0.08 0.06 0.01 0.02 0.17 6.52 1 1 0.04 17 4.9 12 1.6 0.65 28.7 240 3

Indian Cr Lower 2/4/92 1 1.9 102 9.8 76 1 2 50 1.3 0.03 0.02 0.09 0.05 0.01 0.01 0.16 4.9 1 1 0.02 11 3.1 5.1 1.4 0.34 20.9 93 15
Indian Cr Upper 3/3/92 5 7.18 95 10.2 79 1 1.5 42 2.8 0.02 0.01 0.09 0.02 0.01 0.01 0.13 4.42 1 1 0.01 8.5 2 6.7 1.1 0.53 32 4 3

Indian Cr Mid 313/92 8 7.33 242 7.4 155 5 7.8 104 14 0.1 0.02 0.21 0.02 0.02 0.02 0.27 6.99 1 1 0.04 20 6.3 17 1.7 0.84 32.1 3 3
Indian Cr Lower 3/3/92 5.8 7.47 118 9.7 88 1 2.8 54 0.76 0.03 0.02 0.11 0.02 0.01 0.01 0.15 4.64 1 1 0.04 13 3.6 6 1.3 0.37 21 4 3
Indian Cr Upper 4/1/92 9.4 7.73 94 8.6 78 1 1.1 45 2.6 0.02 0.01 0.08 0.02 0.01 0.01 0.12 4.41 1 1 0.01 9 2 6.9 1.3 0.54 31.7 30 30
Indian Cr Mid 4/1/92 11.3 1.6 226 7.2 162 7 7.7 106 14 0.12 0.01 0.2 0.02 0.01 0.02 0.25 6.24 2 1 0.04 21 6.4 16 1.8 0.78 30 30 30

Indian Cr Lower 4/1/92 8.6 7.89 144 8.5 105 2 2.9 72 0.9 0.05 0.02 0.16 0.02 0.01 0.01 0.2 4.3 1 1 0.05 15 4.4 8.6 1.4 0.5 24.6 30 30
Indian Cr Upper 5/5/92 14.6 7.33 110 7.4 87 1 1.3 57 3.4 0.1 0.01 0.74 0.02 0.01 0.02 0.79 3.65 38 9 1 1 0.01 12 2.6 9.8 1.5 0.66 33.3 30 30 150
Indian Cr Mid 5/5/92 15.2 7.54 178 6.7 129 4 4.2 94 5.5 0.11 0.05 0.42 0.05 0.01 0.02 0.5 6.01 69 9 1 1 0.02 19 5:5 17 1.6 0.88 33.9 430 90 430

Indian Cr Lower 5/5/92 12.7 7.69 106 8.4 88 5 2.2 55 2 0.08 0.03 0.77 0.02 0.01 0.01 0.81 6.38 45 29 2 1 0.01 13 3.5 7.6 1.4 0.48 25.3 1400 230 930
Indian Cr Upper 6/2/92 18.5 6.95 120 6.35 97 1 1.3 69 1.9 0.03 0.01 0.26 0.02 0.01 0.01 0.3 4.75 2 1 0.01 14 3.3 8.5 2 0.53 26.5 30 30
Indian Cr Mid 6/2/92 16.9 7·39 204 6.75 154 4 5 106 6.05 0.15 0.05 0.56 0.1 0.01 0.02 0.69 5.65 1 1 0.05 20 6.3 15 1.7 0.74 29.5 24000 24000

Indian Cr Lower 6/2/92 16.7 7.57 112 9 104 9 1.7 68 1.9 0.07 0.03. 0.5 0.02 0.01 0.01 0.54 4.97 1 1 0.02 15 4.4 5.5 0.99 0.32 17.4 40 40
Indian Cr Upper 7/7/92 19.7 7.32 146 6.1 121 2 2.1 80 3.5 0.04 0.01 0.23 0.02 0.01 0.02 0.28 4.16 2 1 0.05 17 3.7 9.1 2.5 0.52 24.5 2400 430
Indian Cr Mid 7/7/92 15.3 7.38 242 5.4 168 4 7.5 121 7 0.1 0.02 0.18 0.02 0.02 0.01 0.23 5.23 2 1 O.OB 24 7 19 2 0.87 31.1 230 230

Indian Cr Lower 7/7/92 14.3 7.97 115 7 84 1 1.8 58 2.2 0.06 0.04 0.1 0.02 0.01 0.01 0.14 3.86 1 1 0.02 13 3.6 6.1 0.82 0.38 21.5 230 40
Indian Cr Mid 8/4/92 17.3 7.62 266 4.55 178 5 7.6 132 4.9 0.1 0.01 0.13 0.06 0.01 0.04 0.24 4.67 1 1 0.08 25 7.7 22 2.6 0.98 32.9 150 90

Indian Cr Lower 8/4/92 19.5 8 126 5.65 96 4 2.4 67 3 0.14 0.03 0.17 0.03 0.01 0.01 0.22 4.08 1 1 0.04 14 4.2 7.5 1.7 0.45 23 2400 90
Indian Cr Mid 9/1/92 14.6 7.54 266 5.45 189 5 8.3 134 6.6 0.1 0.02 0.47. 0.03 0.01 0.02 0.53 4.95 1 1 0.05 24 7.5 22 2.7 1 33.6 2100 30

Indian Cr Lower 9/1/92 14 7.94 166 6.4 103 3 3.8 65 3 0.07 0.03 0.32 0.02 0.01 0.01 0.36 4.24 1 1 0.03 13 4 7 2 0.43 22.8 430 40
Indian Cr Mid 10/13192 11.7 7.44 258 6.7 186 4 7.8 126 6.6 0.09 0.02 0.24 0.04 0.01 0.02 0.31 7.72 2 1 0.06 23 7.3 22 2.8 1.02 34.4 230 40

Indian Cr Lower 10/13192 9.9 7.74 200 8.7 123 2 4 73 2.9 0.06 0.03 0.16 0.02 0.01 0.01 0.2 3.18 1 1 0.04 15 4.B 8.9 2.4 0.51 24.3 1500 70
Indian Cr Mid 11/4/92 7.2 7.01 164 8 128 2 3.9 68 4.1 0.11 0.05 0.09 0.05 0.01 0.01 0.16 13.9 57 14 2 1 0.02 13 3.7 11 2.4 0.69 32 390 30 30

Indian Cr Lower 11/4/92 5 7.65 171 10.5 123 2 4.9 78 2.5 0.09 0.03 0.16 0.06 0.01 0.01 0.24 4.84 64 22 1 1 0.01 16 5.2 11 3.4 0.61 26.7 90 30 40
Indian Cr Upper 12/8/92 1.5 7.72 90 12.6 92 1 1.4 49. 4.3 0.04 0.02 0.13 0.02 '0.01 0.05 0.21 5.78 1 1 0.01 10 2.3 9 1.4 0.66 35.1 430 30
Indian Cr Mid 12/8/92 3.5 7.18 181 10.2 125 3 4.5 82 6.4 0.17 0.01 0.14 0.02 0.01 0.05 0.22 5.48 1 1 0.03 17 4.6 13 2.1 0.72 30.6 430 40

Indian Cr Lower 12/8/92 1.5 7.36 141 13.7 108 14 4 62 3 0.12 0.04 0.47 0.02 0.01 0.06 0.56 5.72 2 1 0.02 14 4.3 8 3.9 0.47 23.2 4600 30
Indian Cr Upper 1/26/93 2.4 7.81 88 10.2 75 1 3.3 36 6.7 0.04 0.02 0.41 0.03 0.02 0.06 0.52 5.38 1 1 0.02 7.8 2.1 9.7 1.5 0.79 41.2 90 30
Indian Cr Mid 1/26/93 2.4 7.57 203 8.8 135 3 5.4 86 13 0.13 0.03 0.34 0.09 0.02 0.03 0.48 8.6 1 1 0.04 lB 5.3 lB 2.8 0.95 35.7 90 30

Indian Cr Lower 1/26/93 2.1 7.56 203 9.55 141 I 5 6 90 4.2 0.14 0.06 0.53 0.09 0.02 0.19 0.83 5.69 1 1 0.01 19 6.3 14 4.1 0.71 27.9 1500 40
Indian Cr Upper 2/2/93 2.6 8.61 B7 10.4 75 1 3.4 38 3.6 0.03 0.01 0.18 0.02 0.01 0.02 0.23 4.15 1 1 0.03 8.3 2.1 9.9 1.4 0.79 40.8 30 30
Indian Cr Mid 2/2/93 2.9 7.64 203 7.9 141 6 6.4 94 12.5 0.1.6 0.02 0.24 0.02 O.Ol 0.05 0.32 8.1 2 1 0.05 20 5.7 16 2.3 0.81 31.3 280 70

Indian Cr Lower 2/2/93 2.1 7.69 180 10 117 2 4.8 85 3.2 0.08 0.04 0.27 0.02 0.01 0.14 0.44 5.44 2 1 0.02 19 5.7 8.6 2.6 0.44 20.1 70 30
Indian Cr Upper 3/2/93 2.5 7.25 84 9.45 68 1 3.1 38 2.7 0.03 0.01 0.24 0.02 0.01 0.01 0.28 3.7 1 1 0.01 7.5 1.8 6.1 1.4 0.51 32.2 30 30

Indian Cr Mid 3/2/93 3.6 7.53 238 6.4 146 4 14 83 4.9 0.15 0.07 0.65 0.12 0.01 0.06 0.84 10.8 2 1 0.04 19 3.7 18 3.4 0.98 36.8 90 30
Indian Cr Lower 3/2/93 3.4 7.48 225 8.5 138 26 6 88 5 0.13 0.13 0.65 0.03 0.01 0.11 0.8 5.82 2 1 0.02 19 5.2 9.2 2.6 0.48 21.7 90 30
Indian Cr Upper 4/6/93 6.2 7.45 70 10.4 76 1 1 29 2.8 0.02 0.02 0.11 0.02 0.01 0.02 0.16 4.07 1 1 0.01 6 1.5 4.7 .1.1 0.44 31.2 30 30

Indian Cr Mid 4/6/93 5 1.4 95 10.9 74 1 1.6 36 3.8 0.04 0.02 0.16 0.Q2 0.01 0.02 0.21 4.47 1 1 0.01 7.4 2 5.7 13 0.47 30.4 30 30
Indian Cr Lower 4/6/93 4.2 7.88 107 9.1 44 4 2.2 43 3.6 0.04 0.02 0.1 0.02 0.01 0.03 0.16 4.35 1 1 0.01 9.4 2.6 6.1 1.4 0.45 26.9 90 90
Indian Cr Upper 5/4/93 7.5 8.09 84 8.5 76 1 0.9 40 2.4 0.03 0.01 0.26 0.02 0.01 0.01 0.3 4.04 28 24 1 1 0.01 8.6 2.3 5.7 1.6 0.44 27.3 230 30 150
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. Indian Creek (Upper, Middle, and Lower)

Locatlon·1 Dato I Temp I pH EC I DO I TDS I SS I CI I Alk I Turb ITotal' P04 P I TKN , Org N I NH3 N IN02 NI N03 NITotal NI S04 i Hard ICOOl BOD I O&G I Boron I Ca I Mg I Na I K I SAR I "I. Na ITotal Coli IFecal Colli Fecal Strep I. . - - I , .
Indian Cr Mia I 0/41~3

,
8.~ I 7.4b : '144 i 7.8 I 112 I 2 4.4 I 66 I 0.4 I 0.'1 I a.Uc I i 0.2~ : U.O~ 0.01 0.01 I 0.32 15.14 i So : ,~ I 2 '1 : O.US i 1S i 4.2 I 8.6 I 1.91 0.5 I 24.t:l I 4jU I 230 I 30 II

Indian Cr Lower I 5/4/93 I 7 I 7.F;31119 9.8 87 4 2.7 55 ! 17 I 11.06 I 005 I 0.25 I 002 0.01 0.06 0.34 4.01 ! 44 21 1 I 1 I 002 ! 13 I 3.9 I 5.8 I 1.4 . 0.36 I 20 I 2400 I 40 40

Indian Cr Upper 6/1/93 11.3 7.11 75 8.4 66 1 0.7 38 2.8 0.03 0.01 0.23 1 0.02 0.01 0.01 0.27 4.2fT 1 1 0.01 6.7 1.7 5 1.2 0.44 30.1 430 430 I
Indian Cr Mid 6/1/93 16.7 7.1 179 7.5 ·137 2 .7.7 88 ,5.6 .. 0,12 0.06 0.5~9·08 0.0.1 0:01 0,61 6.121 ·1 1 1 I 0.04 ~_.L51 13 I 1.8 0.68 28.5 ·2400 -2~0Q...t--

Jndi'," Cr Lower 6/1/93' 15.1 7.39 102 8.3 82 5 1.9 51 2 0;06 0.02 0.47 G.02 0.01 '0.01 0;51 4.44 r~-·--··-- 1 1 , 0.02 11 I' 3 5 ' 1.3' 0.34 20.8 2400 230
Indian Cr Upper 7/7/93 16.8 7.28 82 7.65 70 1 0.7 43 1.6 0.03 0.01 0.71 0.02 0.01 0.01 0.75 3.61 1 1 0.01 9.3 2.2 5.2 1.7 0.39 24.7 930 930

Indian Cr Mid 7/7/93 19.3 7.21 221 6.5 152 3 7 104 5.5 0.1 0.05 . 0.51 '0.05. 0.01 0.02 0.59 5.26 2 1 0.02 24 6.8 15 2 0.69 26.5 4600 4600
Indian Cr Lower 7/7/93 15.2 7.37 130 6.95 111 11 1.7 66 3.5 0.13 0.06 0.77 0.02 0.01 0.01 0.81 5.78 2 1 0.02 17 4.4 5.8 2.3 0.32 16.6 2400 2400

Indian Cr Upper 8/3/93 17.2 6.73 123 5.95 105 1 1 65 2.4 0.04 0.02 0.55 0.02 0.02 0.01 0.6 4.04 1 1 0.02 13 .3 7.5 2.4 0.48 25.4 4600 930

Indian Cr Mid 813193 18.4 6.77 233 5.85 159 2 8 107 6.5 0.1 0.04 0.42 0.02 0.02 0.01 0.47 4.58 2 1 0.05 21 6 16 2.8 0.79 30.1 4600 930

Indian Cr Lower 813/93 17.7 6.98 138 6.15 120 2 4.2 67 2.8 0.12 0.06 0.63 0.02 0.02 0.01 0.68 4.78 1 1 0.04 15 3.9 6.8 3 0.4 20.5 4600 1505
Indian Cr Upper 911/93 17.5 7.27 148 3.8 106 2 0.9 73 2.6 0.06 0.02 0.31 0.02 0.01 0.01 0.35 3.41 2 1 0.01 16 3.7 9.5 2.4 0.55 26.2 230 30

Indian Cr Mid 9/1/93 15.6 6.99 252 6.5 169 2 9.9 116 9.5 0.11 0.04 0.29 0.03 0.01 0.01 0.34 7.09 2 1 0.04 25 1.9 22 2.4 1.14 39.5 90 40

Indian Cr Lower 9/1193 14.6 7.33 129 10.6 90 2 1.9 64 3.2 0.09 0.05 0.3 0.02 0.01 0.01 0.34 4.04 1 1 0.02 15 4.2 8.2 1.3 0.48 24 2100 61
Indian Cr Mid 10/5/93 13.4 7.16 262 6.4 173 14 12 12 8.5 0.12 0.03 0.12 0.02 0.01 0.02 0.17 9.51 3 1 0.05 26 7.7 23 2.3 1.01 33.4 30 30

Indian Cr Lower 10/5/93 9.2 7.26 132 6.65 97 6 3.3 61 3 0.07 0.04 0.2 0.02 0.01 0.01 0.24 5.44 2 1 0.02 13 4 7.9 2.2 0.49 24.9 430 90

Indian Cr Mid 11/2/93 6.8 7.5 271 7.2 180 4 11 119 9 0.11 0.01 0.37 0.02 0.01 0.02 0.42 5.68 87 10 2 1 0.01 23 7.4 20 1.8 0.92 32.5 30 30 40
Indian Cr Lower 11/2/93 3.3 7.55 97 8.3 83 4 1.4 46 1.7 0.04 0.01 0.22 0.1 0.01 0.02 0.35 4.55 35 6 1 1 0.03 9.3 2.8 5.1 1.4 0.37 23.3 430 90 150

Indian Cr Upper 12/1193 3 7.45 93 6.8 79 1 2.7 44 3 0.05 0.02 0.36 0.04 0.01 0.01 0.42 4.33 2 1 0.07 9.3 2.5 7.2 1.7 0.54 30.5 1500 140
Indian Cr Mid 12/1/93 4 7.62 256 8.4 174 3 11 114 9 0.07 0.02 0.23 0.04 0.01 0.01 0.29 5.74 2 1 0.05 24 7:2 20 2.1 0.91 32 40 30

Indian Cr Lower 12/1193 2 7.25 101 8.8 83 2 2.6 46 1.7 0.04 0.02 0.27 0.04 0.01 0.09 0.41 5.24 2 1 0.04 11 3.2 6 2.2 0.4 23.1 930 40
Indian Cr Upper 1/4/94 2 6.72 79 9.6 78 1 1.5 40 3.3 0.02 0.03 0.25 0.02 0.01 0.01 0.29 4.8 1 1 0.01 7.9 2 6.9 1.2 0.56 33.7 4600 30

Indian Cr Mid 1/4/94 5.5 7.14 253 9 169 5 9.9 113 13 0.15 0.03 0.34 0.02 0.01 0.02 0.39 6 2 1 0.02 24 7.2 20 1.8 0.91 32.1 150 30
Indian Cr Lower 1/4/94 4 7.32 136 7.9 103 5 2.6 66 2.4 0.12 0.03 0.29 0.02 . 0.01 0.15 0.47 4.5 1 1 0.01 15 4.6 7.8 1.6 0.45 22.5 1500 90
Indian Cr Upper 2/1/94 1.2 7.2 82 8.6 72 1 1.3 42 3.5 0.03 0.01 0.2 0.02 0.01 0.01 0.24 7.94 1 1 0.01 7.9 1.9 7 1 0.57 34.5 230 40

Indian Cr Mid 2/1/94 3.4 7.24 263 9.6 166 4 11 113 13 0.16 0.02 0.28 0.02 0.01 0.01 0.32 9.1 2 1 0.02 23 6.8 20 1.7 0.94 33.2 30 30
Indian Cr Lower 2/1194 0.9 7.17 152 8.5 105 2 3.3 73 2.4 0.05 0.02 0.22 0.02 ,0.01 0.12 0.37 7.38 1 1 0.01 16 4.8 8.2 1.6 0.46 22.4 40 30
Indian Cr Upper 3/1/94 3.1 7.7 81 9.8 67 1 1 40 3.7 0.04 0.02 0.3 0.02 0.01 0.01 0.34 5.02 1 1 0.01 7.2 1.8 7.2 1.4 0.62 36.5 40 30

Indian Cr Mid 3/1/94 6.4 7.94 131 8.7 91 3 4.5 52 9.7 .0.12 0.04 0.3 0.02 0.01 0.02 0.35 8.29 1 1 0.02 10 2.9 9.6 1.6 0.68 34.9 40 30
Indian Cr Lower 3/1/94 4.5 7.9 135 8.7 98 5 3.3 64 4.4 0.11 0.04 0.34 0.03 0.01 0.08 0.46 5.47 1 1 0.01 13 4.2 8.1 2 0.49 25.2 30 30
Indian Cr Upper 4/5/94 6.7 6.9B 99 8.9 76 1 0.9 45 2.9 0.02 0.01 0.19 0.02 0.01 0.01 0.23 3.25 1 1 0.05 8.5 2 7.9 1.4 0.63 35.5 30 30

Indian Cr Mid 4/5/94 6 7.4 243 11.4 161 11 9.5 106 20 0.13 0.03 0.37 0.02 0.01 .0.01 0.41 5.74 3 1 0.02 22 6.4 20 1.7 0.96 34.2 30 30
Indian Cr Lower 4/5/94 5.2 7.67 132 9.1 97 9 2.9 62 3 0.03 0.02 0.16 0.02 0.01 0.03 0.22 3.56 1 1 0.04 14 4.4 7.6 2.1 0.45 22.8 40 30
Indian Cr Upper 5/3/94 9.6 7.34 108 6.7 76 1 0.8 54 2.6 0.03 0.01 0.18 0.02 0.01 0.02 0.23 2.99 58 5 1 1 0.01 11 2.4 7.5 1.4 0.53 29.4 90 30 90

Indian Cr Mid 513/94 11.2 7.3 240 7.8 153 4 10 105 7.8 0.11 0.02 0.26 0.03 0.01 0.01 0.31 5.64 101 5 2 1 0.03 22 6.1 18 1.6 0.87 32.3 70 30 40
Indian Cr Lower 5/3/94 9.1 7.3B 90 10.8 69 5 1.1 40· 1.8 0.05 0.02 0.45 0.02 0.01 0.01 0.49 3.51 33 10 1 1 0.01 9 2.5 4.3 0.6 0.32 21.8 150 40 430
Indian Cr Upper 6/1/94 13.4 6.72 125 5.7 93 1 0.9 63 2.5 0.03 0.01 0.29 0.03 0.01 0.04 0.37 4.45 1 1 0.01 13 3.1 9.3 1.8 0.6 29.8 189 30

Indian Cr Mid 6/1194 14.9 7.03 149 7.8 108 2 3.6 75 3.6 0.06 0.02 0.42 0.03 0.01 0.01 0.47 5.21 1 1 0.03 16 4.2 10 1.8 0.57 26.7 2400 930
Indian Cr Lower 6/1/94 13.2 7.29 118 8.15 81 1 1.6 56 1.6 0.05 0.01 0.34 0.04 0.01 0.01 0.4 4.78 1 1 0.02 13 3.6 6 1 0.37 21.2 230 230

Indian Cr Mid 7/6/94 17.4 7.28 257 9.1 155 4 9.9 115 11 0.14 0.04 0.62 0.09 0.01 0.05 0.77 6.44 3 1 0.01 21 6.5 19 1.7 0.92 33.7 24000 24000
Indian Cr Lower 7/6/94 11.8 7.57 130 9 84 1 2.2 61 1.5 0.06 0.02 0.25 0.01 0.01 0.01 0.28 4.39 1 1 0.01 12 3.7 6.4 1.2 0.41 22.9 150 70
Indian Cr Mid 8/2/94 16.1 7.47 268 5.4 174 4 10 121 13 0.15 0.02 0.32 0.02 0.01 0.01 0.36 6.02 2 1 0.05 24 7.3 20 2 0.91 32 230 90

Indian Cr Lower B/2/94 15.2 7.54 160 5 98 1 2.8 68 3.1 0.09 .0.04 0.38 0.02 0.01 0.01 0.42 4.47 1 1 0.01 15 4.4 7.2 1.5 0.41 21.4 430 90
Indian Cr Mid 9/1194 12.8 7.53 255 5.9 174 2 9.1 116 9 0.11 0.03 0.23 0.03 0.01 0.01 0.28 6.66 2 1 0.04 24 7.1 19 2.1 0.87 31 230 40

Indian Cr Lower 9/1/94 13.3 7.6 143 5.55 101 2 2.8 68 3.2 0.05 0.03 O.OB 0.02 0.01 0.01 0.12 5.19 1 1 0.01 15 4.4 7.5 1.7 0.43 22 150 150
Indian Cr Mid 10/4/94 9.4 7.49 252 6.6 172 4 8.8 112 9.1 0.11 0.03 0.37 '0.02 0.01 0.02 0.42 6.7 2 1 0.04 21 6.5 19 2 0.92 33.6 230 40

Indian Cr Lower 10/4/94 8.6 7.27 169 6 121 14 3.8 77 4.5 0.08 I 0.04 0.36 0.02 0.01 0.01 0.4 5.5 1 1 0.01 16 4.8 8.3 2.7 0.46 22.2 150 90
Indian Cr Mid 1111/94 9.4 7.41 245 8.5 166 4 8.1 111 9.7 0.15 0.02 0.2 0.02 0.01 0.01 0.24 6.03 85 5 1 1 0.06 22 7 19 I 1.9 0.9 32.4 90 30 230

Indian Cr Lower 1111194 7.6 7.7 105 9.7 80 2 1.8 48 1.9 0.06 0.02 0.26 0,02 0.01 0.01 0.3 4.82 39 7 1 1 0.01 11 3 6.1 2.1 0.42 23.8 210 30 90
Indian Cr Upper 12nJ94 2.2 7.29 102 7.6 89 1 3.2 44 3.1 0.02 0.01 0.26 0.02 0.01 0.01 0.3 6.82 1 1 0.01 9.2 2.9 10 1.4 0.73 37.2 90 30

Indian Cr Mid 1217/94 4.3 7.55 247 7,9 160 4 8.4 106 12 0.12 0.02 0.17 0.03 O.Ot 0.03 0.24 6.91 I 1 1 0.04 21 6.6 18 1.B 0.87 32.3 90 30
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Indian Creek (Upper, Middle, and Lower)

"location.: Date I Temp pH EC DO! T05. 55 CI I Alk I Turb ,Total ~ P04-P I TKN . OI'!!·N I NH3·N N02·N N03-N .Total NI 5041 Hard, COD I BOD I O&G I Boron 1 Ca I Mg I Na K I SAR' %Na .Total Coli,Fecal Coli Fecal5trepl
Indian Cr Lower I 1217/&4 I ~.S i 0.1 98 , !l.6 I 77

I
7 12.1 I 44 I 1.5 I 0.06 i 0:02 I i 0.23 1 [1.u2 I 0.01 0.01 0.27 I 6.1 I I 1 I I : 0.0:< : 9.1 i 2.7 ' 5.3 , 1.6 I 0.39: 24.3 ; 430 I 30 ,

__I

lnni;:m Cr Upper I 1/4/95 j 1.1 ! 7.2 I ~5 I 861 87 1 ! 2.9 I 41 , 3.7 ! 0.02 I 0.02 I 0.27 0.02 0.Q1 0.01 1 0.31 6,14 2 1 0.01 8" -r 2 7.5 ! 1.2 . 0.61 , 35.2 30 30 I
Indian Cr Mid 1/4/95 3.5 7.33 243 8.4 160 6 8.4 1-11 18 0.14 0.01 I 0.39 0.02 0.01 0.03 0.45 6.36 3 1 0.03 24 7.2 19 1.7 0.87 31 30 30

Indian Cr Lower 1/4/95 1.1 7.71 142 10.4 103 6' 3:1'. 65 3 0.04. 0.02 i 0.22 0.02 0.01 0.07 0.32: 5,16 2 1- 0.01 15 4.4 8 1.7 . 0.46123.1 . ,;-~---+-. 40
Indian Cr Upper 1/31/95 4.1 8.56 101 74 1 2.5 ·28 6.6 0.05 0,02 0.36' 0.02 0.01 0.05 0.44 6.38 . 1 2 0.01 '5.4 . 1.5 5 1.5 0.49 33:5' .'. 90 I 30

Indian Cr Mid 1/31/95 6.9 7.83 179 128 4 7.6 61 6.8 0.13 0.04 0.91 0.02 0.01 0.11 1.05 10 2 I 0.03 15 3.4 14 2.9 0.84 35.5 30 30
Indian Cr Lower 1/31/95 7.8 7.98 157 119 5 5 64 5 0.09 0.03 0.54 0.02 0.01 0.1 0.67 8.19 1 1 0.02 14 4 8.8 2.4 0.53 26 140 40
Indian Cr Upper 3/1/95 6 7.94 72 10.2 71 1 1.3 34 2.2 0.03 0.01 0.22 0.02 0.01 0.01 0.26 5.08 1 5 0,01 6.5 1.7 6.2 1.3 0.55 35.1 30 30

Indian Cr Mid 3/1/95 7.6 7.94 160 11.2 114 2 6.6 62 3.5 0.12 0.04 0.82 0.02 0.01 0,1 0.95 7.93 2 1 0.02 15 2.8 12 3 0.74 33 30 30
Indian Cr Lower 3/1/95 8 8.15 149 12.4 110 14 5.1 64 4.4 0.12 0.03 0.68 0.02 0.01 0.03 0.74 7.03 1 1 0.02 14 3.5 10 2.5 0.61 29.2 30 30
Indian Cr Upper 4/4/95 4.2 7.21 63 10.9 65 1 0.8 30 2.4 0.02 0.01 0.2 0.02 0.01 0.01 0.24 4.83 1 1 0,01 6.6 1.7 4.9 1.1 0.43 30 90 30

Indian Cr Mid 4/4/95 8.3 7.59 106 9 90 3 3.5 44 8.6 0.12 0.96 0.6 .0.06 0.01. 0.22 0.89 7.17 2 1 0.02 11 2.1 7.4 2.3 0.53 29.2 230 40
Indian Cr Lower 4/4/95 8.6 7.67 114 9 92 10 3.6 48 7.2 0.13 0.05 0.55 0.04 0.01 0.15 0.75 6.83 2 1 0.02 12 2.8 7.4 2.3 0.49 26.6 430 40
Indian Cr Upper 5/2/95 5.8 7.56 61 9.6 63 3 0.5 31 3.1 0.02 0.01 0.19 0.02 0.01 0.01 0.23 5.2 22 10 2 1 0.01 6.4 1.6 4.6 1 0.42 29.5 430 40 230

Indian Cr Mid 5/2/95 10.7 7.5 99 8.95 89 4 2.6 43 7.6 0.12 0.04 0.56 0.02 0.01 0.02 0.61 6.64 33 19 1 1 0.04 11 2.1 6.7 2.1 0.48 27.3 40 40 30
Indian Cr Lower 5/2/95 14.6 7.91 107 8.55 96 11 2.4 49 6.4 0.12 0.04 0.62 0.02 0.01 0.03 0.68 5.96 39 16 1 1 0.01 12 2.8 6.9 1.8 0.46 25.5 140 30 70
Indian Cr Upper 6/5/95 12.2 7.64 91 7.8 77 2 0.6 46 1.5 0.03 0.01 0.39 0.02 0.01 0.Q1 0.43 4.98 1 1 0.01 9.6 2.1 5.8 1.4 0.44 26.8 4600 1500

Indian Cr Mid 6/5/95 15.2 6.88 250 8.1 168 3 11 104 7.6 0.11 0.04 0.26 0.02 0.01 0.04 0.33 8.09 1 1 0.03 22 6.4 18 1.8 0.86 31.9 430 230
Indian Cr Lower 6/5/95 15.8 6.54 113 8.2 93 6 2 55 2.3 0.08 0.04 0.59 0.02 0.01 0.01 0.63 5.8 1 2 0.04 13 3.7 5.6 1 0.35 19.9 4600 930
Indian Cr Upper 7/5/95 14.4 7.84 78 8.6 65 2 0.6 41 2.1 0.03 .0.01 0.24 0.05 0.01 0,01 0.31 4.72 1 1 0.02 9.6 2.2 4.3 1.5 0.32 21.1 2100 430

Indian Cr Mid 7/5/95 17.8 7.29 254 7.2 167 3 10 109 7.7 0.1 0.03 0.18 0.12 0.01 0.05 0.36 7.09 1 1 0.05 28 7.9 20 2.2 0.85 29.2 2100 2100
Indian Cr lower 7/5/95 15.8 7.3 104 7.65 85 5 1.2 50 1.8 0.06 0.02 0.51 0.02 0.01 0.02 0.56 5.74 1 1 0.02 7.5 2 2.2 1 0.18 14.5 4600 4600
Indian Cr Upper 8/1/95 16.9 7.94 98 8.15 86 1 0.4 52 1.3 0.02 0.08 0.02 0.32 0.01 0.01 0.36 4.76 1 1 0.01 12 2.7 5.7 1.B 0.38 22.2 430 230

Indian Cr Mid 8/1/95 15.2 7.4 251 7.45 172 2 9.7 112 6 0.08: 0.03 0.2 0.03 0.01 0.03 0.27 6.5 1 3 0.04 26 7.6 19 1.9 0.84 29.5 930 230
Indian Cr lower 811/95 19.3 7.45 153 6.5 126 7 1.9 77 2.5 0.13 0.08 I 0.78 0.02. 0.0.1 0.01 0.82 6.1 2 2 0.01 20 5.1 5.2 3.1 0.26 13.1 4600 4600
Indian Cr Upper 9/6/95 14.7 7 120 7.8 98 1.9 61 1.4 0.04 0.03 0.36 0.04 0.01 0.03 0.44 4.43 1 1 12 2.4 7 1.7 0.48 26.6 150 90

Indian Cr Mid 9/6/95 13 7.19 253 6.8 171 1 10 112 4.3 0.1 \ 0.04 0.17 0.03 0.01 0.02 0.23 6.18 1 1 23 5.7 18 1.8 0.86 32 930 30
Indian Cr lower 9/6/95 12.5 7.09 138 7.5 115 4 1.7 70 2.9 0.15\ 0.06 0.95 0.03 0.01 0.01 1 5.12 1 1 15 3.5 6.3 2 0.38 20.1 11000 4600
Indian Cr Upper 10/3/95 9.2 7.55 119 8 97 2 1.6 58 2.1 0.04' 0.02 0.19 0.02 0.01 0.01 0.23 0.64 1 1 0.01 12 2.7 7.6 2.2 0.51 27.3 1500 430

Indian Cr Mid 10/3/95 I 12.2 8.22 24B 7.65 172 4 9.1 108 5.1 0.07 0.02 0.07 0.02 0.01 0.03 0.13 4.91 1 1 0.05 23 6.8 17 1.9 0.79 29.6 4600 4600
Indian Cr Lower 10/3/95 9 6.78 141 8 104 10 2.4 69 3.6 0.071 0.03 0.31 0.03 0.01 0.04 0.39 2.74 1 2 0.01 15 4.3 6.9 1.3 0.4 20.9 430 90 I
Indian Cr Upper 1111/95 8 7.26 105 6.7 84 1.2 54 1.8 I 0.02: 0.01 0.08 0.02 0.01 0.01 0.12 2.53 37 6 1 1 0.01 11 2.7 7.4 1.6 0.51 28.4 30 30 230

Indian Cr Mid 11/1/95 10.3 7.16 165 8.2 109 2 4.5 78 6 0.1/ 0.04 0.25 0.02 0.Q1 0.01 0.29 4.3 57 7 1 1 0.02 18 4.6 11 2.3 0.59 26.3 430 230 150
Indian Cr Lower 11/1/95 10.1 8.14 100 8.65 75 5 1.3 49 1.6 0.04\ 0.18 0.59 0.02 0.01 0.01 0.63 2.9 37 7 1 1 0.01 11 3.2 5.5 1.6 0.37 21.9 90 90 150
Indian Cr Upper 12119/95 3.9 7.89 80 10.6 76 1 1.9 50 1.9 0.041 0.01 0.27 0.02 0.01 0.01 0.31 2.45 1 1 .0.01 9.8 2.5 7.8 1.5 0.57 31.6 40 40

Indian Cr Mid 12/19/95 4.4 7.26 237 8.4 157 2 9.3 .104 6.4 0.081 0.02 0.19 0.04 0.01 '0.11 0.35 7.22 1 1 0.03 11 6.5 17 2.1 1 39.4 150 150
Indian Cr lower 12/19/95 2.5 7.42 144 10.7 104 1 3.4 68 1.6 0.061 0.02 0.25 0.02 0.01 0.12 0.4 2.64 1 1 0.01 14 4.4 7.7 2.6 0.45 22.9 90 30
Indian Cr Upper 1/2/96 4.3 7.38 100 10.6 71 3 9.1 48 1.9 0.03; 0.01 0.16 0.05 0.01 0.01 0.23 2.45 1 1 0.01 10 3.8 B.7 2.B 0.59 30 230 30

Indian Cr Mid 1/2/96 7.7 7.02 238 9.2 95 11 9.1 103 7.5 0.15 0.01 0.19 0.06 0.01 0.13 0.39 5.81 1 1 0.05 21 6.8 18 3.2 0.87 31.6 40 40
Indian Cr Lower 1/2/96 4.7 7.54 140 10.8 91 1 2.7 68 1.9 0.03 0.01 0.12 0.04 0.01 0.1 0.27 2.27 1 1 0.01 14 4.4 7.5 1.9 0.44 22.7 4600 30 .
Indian Cr Upper 2/6/96 2.4 7.11 59 9.9 64 7 1.2 28 8.6 0.07 0.04 0.31 0.02 0.01 0.04 0.38 4.71 2 1 0.01 5.7 1.7 3.8 1.6 0.35 26.2 2400 40

Indian Cr Mid 2/6/96 4.5 7.36 94 11.4 77 20 1.6 43 6.1 0.09 0.01 0.65 0.02 0.01 0.06 0.74 3.37 2 1 0.02 11 2.2 6.2 2.4 0.44 25.4 230 40
Indian Cr Lower 2/6/96 5.6 7.43 98 8.4 78 31 2 45 7.4 0.1 0.02 0.62 0.02 0.01 0.09 0.74 3.44 2 1 0.04 11 2.5 6.1 2.3 0.43 24.6 430 30
Indian Cr Upper 3/6/96 2.4 7.17 66 8.8 66 3 1.3 33 3.1 . 0.03 0.01 0.27 0.02 0.01 0.01 0.31 2.76 2 1 0.01 6.1 1.8 4.7 1.2 0.42 29.7 30 30

Indian Cr Mid 3/6/96 2.8 6.62 119 9.4 90 2 2.6 53 4.6 0.06 0.02 0.5 0.02 0.01 0.06 0.59 3.52 2 3 0.02 11 2.9 7.5 1.9 0.51 28 230 30
Indian Cr Lower 3/6/96 3.7 7.07 127 9.6 100 3 2.7 62 3.5 0.06 0.02 0.44 0.02 0.01 0.12 0.59 2.8 1 1 0.01 13 4 7.2 1.8 0.44 23.4 430 30
Indian Cr Upper 4/2/96 9.4 7.61 69 8.4 67 4 1 36 2.6 0.03 0.01 0.5 0.02 0.01 0.01 0.54 2.76 1 1 0.01 6.9 1.7 5.2 1 0.45 30.7 230 30

Indian Cr Mid ' 4/2/96 5.5 7.3 84 9.65 71 3 1.5 41 3.4' 0.04 0.03 0.2 0.02 0,01 0.02 0.25 2.84 1 1 0.01 8.5 2.2 5.8 1.1 0.45 28.4 70 30
Indian Cr Lower 4/2/96 7.7 7.75 102 10 67 3 1.8 50 2.7 0.05 0.01 0.1 0.02 0.01 0.03 . 0.16 2.64 1 1 0.01 11 3 6.5 1.2 0.44 25.5 30 30

Indian Cr Mid 5/1/96 16.4 7.65 139 8.3 92 10 3.8 65 5.5 0.07 0.05 0.28. 0.02 0.01 0.05 0.36 3.52 51 7 2 1 0.03 17 4 9.8 1.8 0.55 25.8 430 230 90
Indian Cr Upper 5/7/96 15.2 7.72 89 6.6 67 3 1.2 45 2.3 0.03 0.01 0.35 0.02 0.01 0.01 0.39 2.99 31 8 1 1 0.01 11 2.4 7.2 1.4 0.51 28.6 930 40 1500
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Location Date I Temp I pH

Indian Creek (Upper, Middle, and Lower)

EC I DO ! TOS I SS I CI I Alk I Turb ITotel?1 P04-P I TKN I Or!l-N I NH3-N IN02-NI N03 NITotel NI s041 Hard Icool BOD I O&G I Boron I Ca I Mg !Na I K I SAR I 'IoNa ITotel ColilFecal CoW Fecal Strep I

Indian Cr.Lower 6/4/96 24.2 7.86 '112 8:9 71 19 1.2 53· 1;6., 0.11 0:03' 0.66 0.02 . 0.01 0.01 0.7 3.8 2 1.' 0:02 13 3.7 5.4 1.8 0.33 19 2400 2400
Indian Cf Upper 7/9/96 17.5 7.36 106 8:4 92 1 0.7 54' 1.9''-' 0:02'. -0.01 '0.24 O~'02. :0;01 0.01 0.28 2.58' . . 1 ,. 0.01 12 2.6 5.9 1.7 0.4 23 390 ·230

Indian Cr Mid 7/9/96 20.7 7.42 136 8.8 112 2 2.9 63 5 0.11 0.08 0.26 0.02 0.01 0.02 0.31 3.48 1 1 0.02 14 3.3 8.1 1.6 0.5 25.8 230 230
Indian Cr Lower 7/9/96 18.4 6.99 144 7.7 130 14 1.9 70 3.3 0.11 0.05 0.54 0.02' 0.01 0,01 0.58 3.48 1 1 0.02 16 4.2 6 2.1 0.34 17.9 930 230
Indian Cr Upper 8/6/96 12.7 7.19 122 8.6 97 4 0.8 62 5.4 0.07. 0.01 0.32 0.02 0.01 0.02 0.37 2.74 1 1 0.01 14 2.7 6.8 2.4 0.43 23.1 2100 230
Indian Cr Mid 8/6/96 16.6 7.09 142 8.9 112 3 2.8 66 6.1 0.15 0.04 0.4 0.02 0.01 0.07 0.5 3.31 1 1 0.01 14 3.2 8.2 2.1 0.51 26 11000 930

Indian Cr Lower 8/6/96 18.8 7.49 168 7.5 119 8 3.3 79 5.8 0.16 0.1 0:52 0.02 0.Q1 0.06 0.61 2.99 1 1 0.01 18 4.4 8.4 2.8 0.45 21.5 24000 4600
Indian CrUpper 9/11/96 13.8 7.361595.2 1122 1.380 3.4 0.040 0.01 0.22 0.02 0.01 0.02 0.272.56 1 1 0.02 16 3.89.92.30.5726.9 11000 4600
IndianCrMid 9/11/96 15.9 7.232057.3 140 1 6.194 6.6 0.11 0.03 0.2 0.02 0.01 0.05 0.284.07 1 1 0.04 18 5.3142.20.7430.4 2400 150

IndianCrLower 9/11/96 16.57.53155 8 111 22.476 3.6 0.12 0.04 0.36 0.02 0.010.04 0.432.88 1 1 0.03 15 4.68.82.4 0.5 24.3 4600 90
Indian Cr Upper 10/1/96 10.7 7.62 185 6.2 126 1 3.8 84 4.8 0.031 0.01 0.38 0.02 0.01 0.01 0.42 3.7 1 1 0.03 17 4.2 11 2.7 0.61 27.4 2400 230
Indian Cr Mid 10/1/96 17.4 7.43 224 9.2 159 2 7.9 102 7.6 0.08 0.04 0.26 0.02 0.01 0.03 0.32 5.03 1 1 0.05 21 5.8 16 2.1 0.79 30.6 430 230

Indian Cr Lower 10/1196 12.4 7.59 166 8.3 128 2 2.9 83 3.5 0.07 0.02 0.46 0.02 0.01 0.01 0.5 3.01 1 1 0.03 17 5.1 8.7 2.4 0.47 22.1 930 90
Indian Cr Upper 11/12/96 4.8 7.33 107 10.8 78 1 0.9 54 2.5 0.0z. 0.01 0.25 0.02 0.01 0.02 0.3 2.82 38 6 1 1 0.02 10 2.5 8.7 1.7 0.63 33.5 430 230 40
IndianCrMid 11/12/96 5.3 7.05 85 10.7 61 2 1.141 2.4 0.03 0.02 0.09 0.04 0.01 0.2 0.342.6232 2 1 1 0.01 8.4 2.25.21.5 0.4126.1 930 150 90

IndianCrLower 11/12/96 5.9 7.39 99 10.9 51 3 1.4 48 2.4 0.04 0.01 0.12 0.02 0.01 0.03 0.18 2.29 39 2 1 1 0.03 9.6 2.7 5.7 1.6 0.41 25 230 40 40
Indian Cr Upper 1213/96 3.1 7.3 113 10.6 82 3 1.3 58 2.35 0.04a 0.01 0.25 0.02 0.01 0.14 0.42 2.33 1 1 0.01 12 2.8 7.9 1.5 0.53 28.3 930 230

IndianCrMid 12/3/96 1.4 6.37 83 11.1 68 5 1.339 2.9 0.04 0.02 0.2 0.02 0.01 0.03 0.262.97 1 1 0.01 8.52.24.61.4 0.36 23.8 930 40
Indian Cr Lower 12/3/96 2 7.21 99 81 25 1.6 46 5 0.09 0.02 0.2 0.02 0.01 0.04 0.27 2.8 2 1 0.02 9.5 2.7 5.1 1.6 0.37 23.1 430 30
Indian Cr Upper 117197 2.1 6.74 58 12.8 65 3 0.8 29 6.1 0.04. 0.01 0.24 0.02 0.01 0.05 0.32 3.74 1 1 0.02 6.2 1.5 4 1.2 0.37 27.3 230 30
Indian CrMid 117197 2.6 7.92 86 11.7 76 9 1.4 39 8.2 0.08 0.04 0.58 0.29 0.01 0.18 1.06 3.58 1 1 0.03 9.9 2 5.4 1.8 0.4 25 430 30

Indian Cr Lower 1/7/97 2.4 7.36 91 10.8 74 11 1.6 42 8.6 0.09 0.03 0.51 0.26 0.01 0.2 0.98 3.39 3 1 0.03 10 2.3 5.7 1.9 0.42 25.1 230 30
Indian CrUpper 2/4/97 2.8 7.32 61 11.6 61 2 0.8 30 4 0.020 0.01 0.11 0.02 0.01 0.02 0.16 3.01 1 1 0.02 5.9 1.53.90.940.3727.7 70 30
Indian CrMid 2/4/97 2.8 7.23 83 12.2 64 2 1.7 38 5.9 0.05 0.04 0.24 0.09 0.01 0.15 0:49 3.25 1 1 0.02 8.2 1.9 5 1.2 0.4 26.7 200 40

Indian CrLower 2/4/97 4.1 7.23 100 11 75 3 1.9 46 4.9 0.07 0.03 0.22 0.07 0.01 0.18 0.48 2.89 1 1 0.02 10 2.7 5.6 1.3 0.4 24.4 30 30
Indian CrUpper 3/4/97 0.6 7.08 73 13.8 60 1 1.1 37 2.7 0.02- 0.01 0.05 0.02 0.01 0.02 0.1 2.55 1 1 0.01 8.2 1.95.51.20.44 28.6 40 30
Indian CrMid 3/4/97 2.5 6.99 115 13 72 3 2.9 50 7 0.11 0.01 0.32 0.06 0.01 0.17 0.56 2.55 1 1 0.07 12 2.9 7.2 1.6 0.48 26.2 40 30

Indian Cr Lower 3/4/97 3.5 7.32 125 14 88 2 2.9 58 4 0.06 0.02 016 0.02 0.01 0.09 0.28 2.56 1 1 0.02 13 3.7 6.7 1.6 0.42 22.6 140 30
Indian CrUpper 4/8/97 4.9 7.67 77 11 67 1 0.5 39 2.4 0.01, 0.01 0.08 0.02 0.01 0.28 0.39 3.34 1 1 0.01 8 2 5.4 1.3 0.44 28.2 40 30
Indian Cr Mid 4/8/97 9.1 7.38 164 13.9 119 2 5.7 70 7.4 0.12 0.04 0.15 0.02 0.01 0.17 0.35 6.2 1 1 0.02 15 4.1 11 1.6 0.64 29.8 40 30

Indian Cr Lower 4/8/97 7.4 7.15 96 12.1 78 26 1.6 44 4.5 0.08 0.01 0.43 0.02 0.01 0.23 0.69 4.15 2 1 0.01 9.8 3 5 1.6 0.35 21.8 430 40
Indian Cr Upper 5/6/97 9.6 7.42 86 9.2 78 3 0.7 45 3 0.05, 0.01 0.2 0.02 0.01 0.03 0.26 4.4 34 12 1 1 0.01 8.9 2 4.8 1.2 0.37 24.6 4600 750
Indian Cr Mid 5/6/97 13.4 7.29 199 6.4 142 16 7 85. 14 0.19 0.03 0.55 0.02 - 0.01 0.04 0.62 9.58 68 23 4 1 0.05 18 5.3 14 2.2 0.74 30.4 2400 230

Indian Cr Lower 5/6/97 14.3 7.01 99 8.6 81 7 1.6 48 2.7 0.09 0.02 0.81 0.02 0.01 0.05 0.89 513 42 14 2 1 0.04 10 3.1 4.8 1.2 0.33 21 4600 70
Indian CrUpper 613/97 13 6.99 88 7.9 74 9 0.5 46 4.3 0.04- 0.01 0.45 0.02 0.01 0.01 0.49 4.25 1 1 0.01 10 2.6 6.2 1.9 0.45 26.1 1500 230 270
Indian Cr Mid 6/3/97 13.9 7.21 260 8.5 171 6 12 109 8.1 0.11 0.03 0.34 0.02 0.01 0.03 0.4 6.5 1 1 0.06 2.5 7.4 22 2.5 1.57 54.5 430 430 150

Indian Cr Lower 613/97 13.8 7.4 112 8.1 88 7 1 56 2.2 0.08 0.02 0.46 0.02 0.01 0.01 0.5 4.44 1 1 0.01 14 3.9 5.7 1.2 0.34 19.1 1500 1500 210
Indian CrUpper 711/97 12.8 7.6 117 8.1 87 2 1 58 2.5 0.07. 0.0.1 0.29 0.02 0.01 0.04 0.36 4.27 1 1 0.03 13 3.4 7.5 1.7 0.47 25.1 11000' 4600
Indian Cr Mid 7/1197 14.2 7.36 268 7.65 174 4 11 I 108 7 ..0.21 0.02 0.26 0.03 0.01 0.05 0.35 4.15 1 1 0.06 25 7.6 22 2.3 0.98 33.1 11000 4600

Indian Cr Lower 7/1/97 13.9 7.39 105 7 76 10 1.2 47 3.6 0.16 0.02 0.52 0.02 0.01 0.18 0.73 4.86 1 1 0.03 12 3.5 5.3 1.5 0.34 19.9 2400 430
Indian Cr Upper 8/5/97 15.6 7.87 167 4.9 113 6 1 86 3.9 0.07" 0.02 0.4 0.03 0.02 0.12 0.57 4.39 1 1 0.01 19 4.8 10 2.9 0.53 23.5 390 40
IndianCrMid 8/5/97 17.6 7.542565.9 1728 11111 5.9 0.08 0.02 0.17 0.02 0.02 0.06 0.276.23 1 1 0.03 237.421 2 0.9733.5 930 I 30

IndianCrLower 8/5/97 17.5 7.6 155 7.4 11032.677 3.1 0.08 0.05 0.29 0.02 0.02 0.07 0.4 4.33 1 1 0.01 17 5.18.21.30.44 21.5 4600 30
Indian CrUpper 9/2/97 16.7 7.59 176 6.2 119 1 1.5 93 2.4 0.05. 0.01 0.37 0.02 0.01 0.03 0.43 2.38 1 1 0.02 20 5.1 12 2.6 0.61 26 430 70
Indian Cr Mid 912/97 15.7 7.43 254 6 170 43 11 110 9.1 0.12 0.03 0.39 0.02 0.01 0.04 0.46 5.32 1 1 0.06 24 7.4 21 2.3 0.96 32.8 750 750

Indian Cr Lower 9/2/97 14.5 7.86 133 6.8 105 10 3.8 70 5.4 0.1 0.05 0.2 0.02 0.01 0.03 0.26 2.5 2 1 0.03 16 4.7 8.9 2.4 0.5 23.7 11000 430
Indian CrUpper 1017197 I 6.9 7.78 174 3.1 129 1 1.1 91 1.9 0.04 0.02 0.24 0.02 0.01. 0.29 0.56 2.46 1 1 0.01 20 5.2 11 2 0.56 24.4 40 30
Indian Cr Mid 1017197 9.8 7.52 251 7.1 169 5 10 110 3.9 0.07 0.03 0.13 0.02 0.01 0.39 0.55 5.11 1 1 I 0.03 25 7.5 19 2.2 0.85 30 30 30
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Indian Creek (Upper, Middle, and Lower)

Date I Temp I pH EC I DO I TDS i SS I CI I Alk I Turb ITo1a1'{1 P04-P I TKN I Org-N I NH3-N IN02-NI N03-NITotal NI 5041 Hard ICOD I BOD I O&G I Boron j Ca I Mg I Ha I K I SAR' "I. Ha ITotal Col;lFecal Colil Fecal Strep ILocation , .
lndjan Cr Lower i 10/7/97 I 7.3 ! 7.6 r 134 I 8.5 I 101 1 I 2.7 : 63 i 2 0.u4 0.02 I 0.16 ; 0.02 I 0.01 , 0.32 i 0.51 2.3,' i

I I 1 , 1 , 0.01 , 14 . 4.4 l i.5j 1.7 I 0.44 I 2~.B : 40 .' 41; I
Ind ian Cr Upper 11/5/97 9.6 7.77 139 6.6 I 104 I 1 0.6 73 1.4 0.03' 0.01 0.2 0.02 0.01 I 0.34 0.57 2.75! 56 6 1 I 19 I 0.01 I 16 4.1 9 1.9 OSl I i4:81-::ho 90 40

Indian Cr Mid 11/5/97 12.6 7.5 219 9.1 I 145 2 9.3 91 3.4 0.09 0.04 0.16. 0.02 0.01 0.29 0.48 7.98 75 I 5 1 1 0.04 20 6.2 16 2.4 0.8 I 30.7 150 30 30
Indian Cr Lower 11/5/97 6.1 Vl4 74 6.5 I 76 2 1.4 45 1.5 0.05' 0.02 0.2;' 0.02 0.01 0.17 0.4 2.69 39 5 1 1 0.02 9.6 3 5.3 1.6 0.36 23.1 210 .40 I 30
Indian Cr Upper 12/2/97' 3.5 '7.35 '110 9.65 79 128 1.1 56,1' 16 0.27' 0.01 0.95 0.92 0.03 0.01 0.02 2.79· 2.02 1 0.02 14 3.1 7.2 1.5 230 30

Indian Cr Mid 1212197 4.7 7.17 154 9.75 111 0.6 4.4 69.2 0.24 0.08 0.03 0.23 0.21 0.02 0.01 0.06 4.1 0.86 1 0.03 15 4.3 11 1.6 90 40
Indian Cr Lower 1212197 1.7 7.29 92.7 10 69 1.6 1.4 43.9 0.79 0.03 0.01 0.17 0.17 0.02 0.01 0.01 2.66 1.14 1 0.01 9.7 2.9 4.6 1.4 2400 40
Indian Cr Upper 1/6/98 0.8 7.51 100 10.5 83 3 0.9 54.2 2.1 0.03 0.01 0.2 0.02 0.01 0.1 2.59 1.26 1 0.01 9.91 2.55 6.9 1.34 230 30

Indian Cr Mid 1/6/96 1.6 7.1 130 9.9 94 2.2 3.7 66.3 3.9 0.08 0.03 0.28 0.02 0.01 0.13 4.44 1.22 1 0.02 11.2 3.34 6.3 1.79 430 30
Indian Cr Lower 1/6/98 0.1 6.85 99.8 10.4 82 3.6 1.8 47.6 2.4 0.05 0.01 0.31 0.02 0.01 0.1 2.64 1.47 1 0.05 9.4 2.81 5.6 1.61 30 30
Indian Cr Upper 219/98 1.4 7.33 84.7 10.6 67 0.6 1.4 41.9 2.2 0.02. 0.01 0.16 0.02 0.01 0.01 2.75 0.8 1 0.01 7.94 2.05 5.7 1.17 230 30
Indian Cr Mid 219/98 1.4 7.39 63.8 11.6 64 3.4 2.6 36 3.3 0.03 0.02 0.13 0.02 0.01 0.02 2.8 0.68 1 0.01 7.74 2.14 4.6 1.37 90 30

Indian Cr Lower 219/98 2.9 7.17 84.2' 11 64 4.4 2.8 37.9 2.4 0.04 0.01 0.17 0.02 0.01 0.02 2.72 0.67 1 0.01 7.76 2.32 4.7 1.42 230 30
Indian Cr Upper 3/3/98 1.6 7.18 61.9 10.7 67 4.2 2.5 39.3 2.1 0.02' 0.01 0.2 0.02 0.01 0.01 2.49 1.29 1 0.02 7.65 2.1 6.1 1.16 150 30
Indian Cr Mid 313/98 5.2 6.82 156 10 106 3.2 4.7 66.3 4.7 0.03 0.03 0.37 0.02 0.01 0.06 6.38 2.1 1 0.03 15.1 3.69 10 1.96 90 30

Indian Cr Lower 3/3/98 4.3 7.21 117 10.6 95 19 3 57.2 3.5 0.12 0.02 0.44 0.02 0.01 0.06 2.9 1.46 1 0.02 11.9 3.61 7.6 1.78 40 40
Indian Cr Upper 4/1/98 2.9 7.13 66.4 11.5 63 1.4 1 33.7 3.3 0.02 0.01 0.17 0.02 0.01 0.01 2.8 1.35 1 0.01 5.97 1.81 4.3 1.05 40 30

Indian Cr Mid 4/1/96 2.5 7.01 80.7 11 70 3.4 1.7 37.9 4.5 0.04 0.02 0.22 0.02 0.01 0.04 2.77 1,27 1 7.23 2.11 5.2 1.23 230 230
Indian Cr Lower 4/1/96 3 7.17 93.8 10.2 76 12 1.9 45.2 5.1 0.05 0.02' 0.23 0.02 0.01 0.05 3.16 1.54 1 0.04 8.59 2.62 5.6 1.4 90 30
Indian Cr Upper 5/5/98 8.3 7.48 90.6 6.8 80 1.2 0.6 34.1 1.7 0.021 0.01 0.29 0.02 0.01 0.01 2.54 32 5 0.66 0.01 9.31 2.24 5.7 1.09 390 30 230

Indian Cr Mid 5/5/98 9 7.16 115 8.9 98 2 2 38 2.7 0.06 0.03 0.34 0.02 0.01 0.01 2.9 41 5 1.05 0.02 11 2.79 7.8 1.57 930 90 90
Indian Cr Lower 5/5/98 8.7 7.071 114 8.1 95 10 2 45.6 2.3 0.08 0.03 0.72 0.02 0.01 0.01 3.25 43 5 1.38 0.02 11.5 3.27 6.4 1.63 1500 90 210
Indian Cr Upper 6/2/98 10.6 7.45 98.6 8 79 3.7 0.5 48.9 1.6 0.03 0.01 0.26 0.02 0.01 0.01 2.4 0.67 1 0.01 10 2.28 5.8 1.28 4600 2400
Indian Cr Mid 612198 12.4 6.9 118 8.3 97 4 1.7 56.5 2.9 0.08 0.04 0.38 0.02 0.01 0.02 2.84 1.1 1 0.01 11.6 2.43 7.4 1.69 750 430

Indian Cr Lower 6/2198 11 6.99 102 8.3 84 6.2 1.4 48 2.3 0,09 0.02 0.51 0.02 0.01 0.01 3.02 1.24 1 0.01 10.2 2.48 5.1 1.65 2400 2400
Indian Cr Upper 7/14/98 13.5 7.76 107 9.1 86 2.4 0.7 54.4 1.95 0.04. 0.02 I 0.3 0.02 0.01 0.01 3.01 0.96 1 0.01 11.9 3.1 5.2 1.96 230 230
Indian Cr Mid 7/14/98 15.2 7.24 114 9.85 95 4 1.7 55.6 3 0.08 0.05 I 0.3 0.02 0.01 0.01 3.31 1.05 1 0.01 12.3 3.21 5.9 1.95 430 230

Indian Cr Lower 7/14/98 15.2 7.1 110 7.35 99 15 1.3 55 4.2 0.13 0.05' 0.66 0.02 0.01 0.01 4.371 1.68 1 0.01 13.1 3.62 4.5 2.11 2400 930
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