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1.0 SUMMARY

The Laguna de Santa Rosa is a tributary of the Russian River and is the receiving water of
the existing Santa Rosa Subregional System reclaimed water discharge from November
through mid-May of each year. This report describes water quality collections made on the
Laguna de Santa Rosa and Santa Rosa Creek in 1995. In addition, this report contains a
summary of water quality data collected between 1985 and 1995 from the Laguna and its
principal tributaries, Santa Rosa Creek and Mark West Creek. It is intended to provide a
summary of relevant data describing existing environmental conditions and provide input
to the water quality model summarized in the Russian River Water Quality Model
Technical Report (RMA 1996). Water quality data are not evaluated in this report.
Potential project impacts are assessed in the Water Quality Impact Analysis Technical
Report (MSC 1996a).

The data reported include a study of metals and nutrients conducted in 1995 as well as a
compendium of other available Laguna and tributaries water quality data, presented in
tables with mean values for each season. These data consist of a four-year study of
nutrients and other constituents conducted by the study team and additional data supplied
by the North Coast Regional Water Quality Control Board (NCRWQCB). NCRWQCB
data, tabulated in appendices, includes nutrients and phytoplankton from 1989-1992 and
results of metals and organic analyses made on a few dates in 1985-1986 and 1992.

Dissolved metal species were undetectable in Laguna water, with the exception of nickel.
Total cadmium, chromium, copper, lead, nickel, silver, and zinc were detectable on one or
more dates. All organic analyses were below the limit of detection with the single
exception of gamma BHC (Lindane) which was detected once in Santa Rosa Creek.
Nutrients (nitrate, ammonia, phosphate) were higher in winter and spring than in summer
and fall.

Toxicity and algal growth potential (AGP) test results on Laguna and Santa Rosa Creek
samples made during 1990-1994 are reviewed. No lethal or sublethal effects on animals
were found, except for one wet-weather runoff Laguna sample which was lethally toxic to
Ceriodaphnia. AGP tests usually showed algal biostimulation when nutrients were
abundant, although in a few cases sublethal algal toxicity was found. Typically nutrients
available for algal growth were depleted in summer, when growth is limited by supplies of
nitrogen, not phosphorus.
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2.0 INTRODUCTION

Water quality characterization in the area of the existing Santa Rosa reclaimed water
discharge is necessary to provide a basis for evaluating the impact of Laguna discharge
alternatives.

The objectives of this report are as follows:

• To describe the results of the 1995 Laguna de Santa Rosa water quality
monitoring conducted by the project team. The 1995 Laguna water quality
monitoring was conducted to provide input for the Russian River water quality
model as necessary, to supplement to the Regional Water Quality Control Board
Laguna monitoring program, and to provide information on metals in the Laguna
and Santa Rosa Creek.

• To summarize existing Laguna, Santa Rosa Creek, and Mark West Creek water
quality data gathered both by the project team and the NCRWQCB.

The data in this report are used to described the existing conditions in the Laguna and as
input to the water quality model that was used to evaluate potential impacts of discharge
scenarios. The analysis of potential water quality impacts is described in the Water Quality
Impacts Analysis Technical Report (MSC 1996a).

2.1 THE DISCHARGE SETTING

The Laguna de Santa Rosa is a tributary of the Russian River, and has two principal
tributaries, Santa Rosa Creek and Mark West Creek (Figure 1). Reclaimed water is
presently discharged to the Laguna de Santa Rosa system between November and May.
Present discharges are primarily from Meadowlane Pond, near the Laguna Treatment
Plant, into the Laguna (just downstream from Llano Road) and from Delta Pond on Santa
Rosa Creek (downstream from Willowside Road). Reclaimed water is released to the
creeks at a volume of up to 1 percent (under special circumstances, 5 percent) of the flow
in the Russian River at Hacienda Bridge. The actual concentration of reclaimed water in
the Laguna during the discharge season can be much higher than 1 or 5 percent. Laguna
and Santa Rosa Creek reclaimed water concentrations (as a percentage of measured
stream flow) have been calculated on a daily basis during the past five winters in
conjunction with the anadromous fish migration study, and are tabulated in the fish
technical memoranda (Roth, et al. 1991, 1992, 1993; MSC 1995a, 1996b).

The present report focuses on water quality in the Laguna under existing discharge
conditions. The contribution of reclaimed water to measurable changes in Laguna water
quality has been discussed in a series of technical memoranda (Roth and Smith 1992,
1993, 1994; Santa Rosa Subregional Reclamation Staff 1995), and appear to consist
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primarily of an increase in nutrients. Potential reclaimed water impacts in the Laguna are
often confounded by non-point source inputs from winter storm runoff.

2.2 SCOPE OF THIS TECHNICAL REPORT

This report contains the following sections:

• Monitoring plan (Section 3). This section describes the methods and analyses
used to determine the Laguna de Santa Rosa water quality during 1995.

• Monitoring results (Section 4). This section describes the results of the 1995
Laguna water quality monitoring program.

• Summary of existing information (Section 5). This section summarizes existing
Laguna and Santa Rosa Creek water quality data.









S A N T A  R O S A  S U B R E G I O N A L  W A S T E W A T E R  P R O J E C T

L A G U N A  D E  S A N T A  R O S A  W A T E R  Q U A L I T Y  M O N I T O R I N G  R E S U L T S

MAY 30,  1996 5

3.0 MONITORING PLAN

This section describes the methods and analyses used to determine water quality in the
Laguna de Santa Rosa and Santa Rosa Creek for the 1995 collections. Figure 1 shows
locations of sampling stations. Table 1 lists locations, dates, collection staff, and
constituents analyzed.

Table 1.

Laguna de Santa Rosa and Santa Rosa Creek Sample Collections, 1995

Location Dates Sampled Samples
Collected

By

Constituents

Laguna at Stony
Point Road1

16 Feb, 16 Mar,
14 Apr, 11 May

Study Team Temperature, conductivity, dissolved oxygen,
pH, TOC, DOC, hardness, total and

dissolved metals (arsenic, cadmium, copper,
lead, magnesium, mercury, nickel, selenium,

silver, and zinc)

Laguna at Trenton-
Healdsburg Road2

16 Feb, 16 Mar,
14 Apr, 11 May

Study Team Temperature, conductivity, dissolved oxygen,
pH, TOC, DOC, hardness, total and

dissolved metals (arsenic, cadmium, copper,
lead, magnesium, mercury, nickel, selenium,

silver, and zinc)

Santa Rosa Creek at
Willowside Road3

16 Feb, 16 Mar,
14 Apr, 11 May

Study Team Temperature, conductivity, dissolved oxygen,
pH, TOC, DOC, hardness, total and

dissolved metals (arsenic, cadmium, copper,
lead, magnesium, mercury, nickel, selenium,

silver, and zinc)

Laguna at Stony
Point Road1

19 July,
21 August

RWQCB NO3, NO2, NH4, TKN, dissolved ortho PO4

Laguna at
Occidental Road4

19 July,
21 August

RWQCB NO3, NO2, NH4, TKN, dissolved ortho PO4

Laguna at
Guerneville Road2

19 July,
21 August

RWQCB NO3, NO2, NH4, TKN, dissolved ortho PO4

Laguna at Trenton-
Healdsburg Road

19 July,
21 August

RWQCB NO3, NO2, NH4, TKN, dissolved ortho PO4

1 Located upstream of Laguna discharges.
2 Located downstream of Laguna and Santa Rosa Creek Discharges.
3 Located upstream of Santa Rosa Creek discharges.
4 Located downstream of Laguna discharges and upstream of Santa Rosa Creek discharges.



S A N T A  R O S A  S U B R E G I O N A L  W A S T E W A T E R  P R O J E C T

L A G U N A  D E  S A N T A  R O S A  W A T E R  Q U A L I T Y  M O N I T O R I N G  R E S U L T S

MAY 30,  1996 6

Water samples were collected for metals analyses monthly between February and May
1995 at two stations in the Laguna de Santa Rosa (Stony Point Road and Trenton-
Healdsburg Road) and one station in Santa Rosa Creek (Willowside Road). When
possible, samples were collected by wading into the water and dipping laboratory prepared
sample bottles into the subsurface at three different locations. The Laguna at Stony Point
Road was not accessible in this manner so samples were collected from the bridge using a
cleaned, acid rinsed bucket. Water was poured from the bucket directly into the sample
bottles. At all times, care was taken not to entrain sediment into the samples. Field
measurements of temperature, conductivity, dissolved oxygen, and pH were made at the
time of sample collection. The following parameters were measured by a certified
laboratory (National Environmental Testing, Inc., Santa Rosa (NET)): total organic
carbon (TOC), dissolved organic carbon (DOC), hardness and total and dissolved metals
(arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc).

Water samples were collected in July and August 1995 by NCRWQCB staff in the Laguna
at Stony Point Road, Occidental Road, Guerneville Road, and Trenton Healdsburg Road.
The following parameters were analyzed on these samples by a commercial laboratory:
total dissolved solids (TDS), nitrate, nitrite, ammonia, total Kjeldahl nitrogen (TKN), and
dissolved orthophosphate.
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4.0 MONITORING RESULTS

The complete results from the 1995 collection are presented in Appendix 1-1 (project
team metals data) and 1-2 (NCRWQCB nutrient data). The results are summarized below.

4.1 METALS

The concentrations of all dissolved metals except dissolved nickel were below detection
on all dates. The concentration of total arsenic, mercury, selenium, and silver were also
below detection on all dates. Table 2 shows the non-detectable metals and their detection
limits.

Table 2.

Non-Detectable Metals

Constituent Detection Limit
(mg/L)

Total Arsenic 0.005

Dissolved Arsenic 0.005

Dissolved Cadmium 0.0005

Dissolved Chromium 0.005

Dissolved Copper 0.005

Dissolved Lead 0.002

Total Mercury 0.0001-0.00025

Dissolved Mercury 0.0001-0.00025

Total Selenium 0.005

Dissolved Selenium 0.005

Total Silver 0.001

Dissolved Silver 0.001

Dissolved Zinc 0.05

The remaining metals were detectable on at least one occasion and location. The average
concentrations for detectable metals are shown in Table 3 (Laguna stations) and Table 4
(Santa Rosa Creek station). For the calculation of the mean, one half the detection limit
was used for non-detectable values. Also shown in Tables 3 and 4 are the number of times
the metal was detectable (out of four samples) or the detection limit when all samples
were below detection.
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Table 3.

Concentrations of Metals In the Laguna de Santa Rosa

Constituent Above Santa Rosa
Creek
mg/L

Below Santa Rosa
Creek
mg/L

EPA Criteria

mg/L

Total cadmium ND (0.0005)a 0.0007 (1) noneb

Total chromium 0.005 (2) 0.007 (4) none

Total copper ND (0.005)a 0.022 (2) none

Total lead 0.002 (3) 0.004 (3) none

Total nickel 0.010 (4) 0.013 (4) none

Total magnesium 18.5 12.7 none

Dissolved nickel 0.007 (4) 0.006 (3) 0.198c

Total silver ND (0.01)a 0.001 (1) none

Total zinc 0.035 (2) 0.071 (3) none
a ND indicates all values were below detection. The numbers in parentheses are the detection

limits. For detectable metals the numbers in parentheses are the number of detects (out of 4
samples).

b EPA criteria are for dissolved metals only. No total metals criteria have been established for
these metals (EPA 1995)

c EPA criteria are hardness related. Value shown is for a hardness of 131 mg/L which is the
average for the Laguna.
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Table 4

Concentrations of Metals in Santa Rosa Creek

Constituent Average Concentration at Willowside
(mg/L)

EPA Criteria

Total chromium 0.005 (2)a none

Total copper 0.004 (2) none

Total lead 0.003 (3) none

Total magnesium 16.75 none

Total nickel 0.006 (3) none

Dissolved nickel 0.004 (1) 0.183b

Total zinc 0.033 (2) none
a Numbers in parentheses are the number of detects (out of 4 samples).
b EPA criteria are for dissolved metals and are hardness related. The value shown is for a

hardness of 120 mg/L which is the average for Santa Rosa Creek.

One set of samples was collected during the March 1995 flood. With the exception of
lead, metals concentrations were not elevated during the flood. The concentrations of lead
at all three stations was slightly higher in the flood samples than in the other samples. This
slight increase in the concentration lead in the flood samples did not greatly increase the
average concentration. The largest increase in average lead concentration due to the flood
sample occurred in the Laguna at Trenton Healdsburg Road, where the average
concentration of total lead without the flood sample was 0.0023 mg/L as compared to
0.0037 with the flood sample.

4.2 NUTRIENTS

The average nutrient concentrations in the four Laguna stations for the July and August
collections by the North Coast Regional Water Quality Control Board are shown in Table
5. For the calculation of the means, one half the detection limit was used for non-
detectable values. Also shown in Table 5 are the number of times the nutrient was
detectable (out of two samples) or the detection limit when all samples were below
detection.
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Table 5

Nutrients in the Laguna de Santa Rosa, July-August 1995
(mg/L)

Constituent Laguna at
Stony Point

Road

Laguna at
Occidental

Road

Laguna at
Guerneville

Road

Laguna at
Trenton/

Healdsburg
Road

Nitrate ND (0.03)a ND (0.03)a 0.11 (2) 0.11 (2)

Nitrite ND (0.03)a ND (0.03)a ND (0.03)a ND (0.03)a

Ammonia 0.04 (1) 0.04 (1) 0.04 (1) 0.09 (2)

TKN 0.73 (2) 0.66 (2) 0.92 (2) 0.56 (2)

Dissolved
Orthophosphate

0.24 (2) 0.70 (2) 0.19 (2) 0.32 (2)

a ND indicates all values were below detection. The numbers in parentheses are the
detection limits. For detectable nutrients the numbers in parentheses are the number of
detects (out of 2 samples).

4.3. OTHER CONSTITUENTS

Appendix 1-1 also contains data on other constituents not discussed above. These are
temperature, dissolved oxygen, conductivity, pH, dissolved organic carbon, hardness, and
calcium.
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5.0 SUMMARY OF LAGUNA, SANTA ROSA
CREEK, AND MARK WEST CREEK WATER
QUALITY DATA

This section summarizes water quality data from the Laguna, Santa Rosa Creek, and Mark
West Creek including the data described above and data from other sources including the
NCRWQCB and the City of Santa Rosa Reclamation Staff.

5.1 SOURCES OF RECENT DATA

5.1.1 Chemical Data

The Long-Term EIR/S Project Team conducted a Laguna water quality monitoring
program which gathered data from seven Laguna stations and one Santa Rosa Creek
station beginning in October 1990 and continuing through February 1995 (one Mark West
Creek station was included from July 1992 through March 1994). On seven sampling
dates each year, data were collected on nutrients (nitrate, total and un-ionized ammonia,
total and dissolved phosphate) and other water quality constituents, including
conductivity, DO, pH, turbidity, chlorophyll, phaeophytin, TDS, TOC, and DOC. These
data were reported in annual technical memoranda (Roth and Smith, 1992, 1993, 1994;
Reclamation Staff, 1995), and are tabulated in Appendix 2.

The NCRWQCB has also monitored water quality in the Laguna and its tributaries, and
data supplied by them has been included in Appendices 3 and 4. Appendix 3-1 contains a
suite of nutrients and other constituents comparable to those reported by the project team,
collected between October 1989 and January 1992, with approximately weekly samples
between January and June 1990. Appendix 3-2 contains phytoplankton and chlorophyll a
data collected on some of the same dates in 1989 and 1990.

Metals, organic chemicals, nutrients, and other constituents were sampled by the
NCRWQCB on four dates in 1985 and once in January of 1986 and 1992. These data are
presented in Appendices 4-1 (Laguna stations), 4-2 (Santa Rosa Creek), and 4-3 (Mark
West Creek).

The only detectable organic compound in the Laguna de Santa Rosa or its tributaries was
gamma BHC (Lindane), which was found at a concentration of 1.1 µg/L on one occasion
in Santa Rosa Creek at Stony Point Road.

5.1.2 Biological Data

Both wet- and dry-weather receiving water toxicity testing (EPA 3-species short-term
sensitive life stage toxicity tests) has been done on water from the Laguna de Santa Rosa
and Santa Rosa Creek. Water collected from the Laguna near Guerneville Road (i.e.
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immediately below the confluence of the Laguna and Santa Rosa Creek) was tested in
1992 (Merritt Smith 1992). Santa Rosa Creek toxicity tests were done in 1994 (Merritt
Smith 1994).

Algal Growth Potential (AGP) tests have been made on water collected at 3 Laguna and 1
Santa Rosa Creek station as part of the study team Laguna water quality monitoring
program described above.

5.2 LAGUNA DE SANTA ROSA

Nutrients and other constituents in the Laguna are summarized in Table 6. These are listed
by season for stations above the confluence with Santa Rosa Creek (Stony Point Road,
Llano Road, Todd Road, Highway 12, Occidental Road, and directly above the confluence
with Santa Rosa Creek) and below the confluence with Santa Rosa Creek (Guerneville
Road, River Road, and Trenton-Healdsburg Road). For the purposes of this report,
seasons are defined as: Winter = December, January, and February; Spring = March,
April, and May; Summer = June, July, and August; and Fall = September, October, and
November.

Nutrients are frequently depleted in Laguna water in summer, as was the case in July and
August 1995 (see Table 5). However, the longer-term averages in Table 6 show that
nutrients are not always depleted. The relationship between nutrient availability and algal
growth potential is discussed below.

Table 6.

Average Water Quality in the Laguna de Santa Rosa

Above Santa Rosa Creek Below Santa Rosa Creek

Winter Spring Summer Fall Winter Spring Summer Fall

Conductivity (µmhos/cm) 565 670 733 634 328 417 598 534

Turbidity (FTU) 20.2 27.4 28.9 24.5 8.8 22.1 21. 8 5.7

Dissolved oxygen (mg/L) 7.5 8.3 7.1 6.8 9.1 7.3 6.1 6.5

Nitrate (mg-N/L) 4.23 1.60 0.25 0.52 1.95 0.95 1.06 0.59

Ammonia (mg-N/L) 1.72 1.49 0.24 0.24 0.28 0.08 0.12 0.12

TKN (mg /L) 2.62 5.13 2.27 2.05 no data no data 1.07 no data

Dissolved orthophosphate
(mg-P/L)

1.47 1.48 1.13 0.74 0.93 0.63 0.41 0.21

Chlorophyll a (mg/L) 0.042 0.096 0.232 0.059 0.013 0.048 0.055 0.006
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5.3 SANTA ROSA CREEK

Nutrients and other constituents in the Santa Rosa Creek at Willowside Road are
summarized by season in Table 7.

Table 7.

Average Water Quality in Santa Rosa Creek

Santa Rosa Creek at Willowside

Winter Spring Summer Fall

Conductivity (µmhos/cm) 392 488 599 556

Turbidity (NTU) 16.0 8.5 2.3 2.0

Dissolved oxygen (mg/L) 10.7 11.8 9.1 10.0

Nitrate (mg-N/L) 2.16 0.98 0.15 0.45

Ammonia (mg-N/L) 0.12 0.19 0.07 0.12

TKN (mg /L) 0.38 1.07 0.57 1.59

Dissolved orthophosphate
(mg-P/L)

0.41 0.26 0.11 0.10

Chlorophyll a (mg/L) 0.005 0.010 0.016 0.003

5.4 MARK WEST CREEK

Nutrients and other constituents in the Mark West Creek at Slusser Road are summarized
by season in Table 8.

Table 8.

Average Water Quality in Mark West Creek at Slusser Road

Winter Spring Summer Fall

Conductivity (µmhos/cm) 228 274 492 461

Turbidity (FTU) 41.5 19.3 4.83 5.0

Dissolved oxygen (mg/L) 9.8 9.6 5.0 7.2

Nitrate (mg-N/L) 5.8 0.30 1.11 0.15

Ammonia (mg-N/L) 0.19 0.053 0.12 0.055

TKN (mg /L) 0.88 0.19 0.45 0.17

Dissolved orthophosphate(mg-P/L) 0.016 0.13 0.12 0.22

Chlorophyll a (mg/L) 0.007 0.013 0.012 0.045
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5.5 BIOLOGICAL DATA

5.5.1 Toxicity tests

Toxicity testing of Laguna de Santa Rosa and Santa Rosa Creek water follows the US
EPA freshwater “three species” short term sensitive life stage toxicity tests (EPA 1990),
which consist of the following elements:

• 96-hour algal growth test with the green alga Selanastrum capricornutum;

Three-brood (7-day) survival and reproduction test with the crustacean Ceriodaphnia
dubia; and,

7-day survival and growth test with larval fathead minnows, Pimephales promelas.

The algal growth, crustacean reproduction, and fish growth tests measure sublethal
toxicity; crustacean and fish survival measure lethal effects. Each test is performed on a
series of five effluent concentrations: 100, 50, 25, 10, and 5 percent. A toxic effect is
indicated when the test response of a given treatment is significantly less than a control (a
parallel test without effluent).

Toxicity results are described in terms of the concentration of effluent in which “no effect”
is observed, and the concentration in which the “lowest effect” is observed. For example,
if in a test the 100 percent effluent sample had a toxic effect (was significantly less than
control), but the other dilutions (50, 25, 10, and 5 percent) had no effect (no significant
difference from control), the “lowest effect” level would be 100 percent, and the “no
effect” level would be 50 percent (the actual threshold of toxic effect could be 75 percent-
-or even 99 percent--but since no dilutions between 100 percent and 50 percent were
tested, it can only be concluded that the lowest no-effect level tested was 50 percent. The
“no effect” concentration is also called the NOEC (no observed effect concentration). and
the “lowest effect” concentration is also called the LOEC (lowest observed effect
concentration).

The results of toxicity tests made on the Laguna de Santa Rosa and Santa Rosa Creek
water are summarized in Table 9. No lethal or sublethal effects were found on fish in any
of the tests. Toxicity lethal to Ceriodaphnia was found in one test only, a sample collected
from the Laguna during the runoff from an unseasonable rain on 1 July 1992 (when no
reclaimed water was being discharged ). On this date Laguna water was lethally toxic to
Ceriodaphnia at concentrations as low as 25 percent (LOEC = 25, NOEC = 10). Tests on
Laguna water during dry conditions showed no effects on any of the three test species.
Both dry-weather (base flow) and wet-weather (storm runoff) tests on Santa Rosa Creek
water made during winter showed no effects on any of the three test species (The
sampling point at Willowside Road is upstream of reclaimed water discharges). During
April and May of 1994 both wet- and dry-weather samples were sublethally toxic to algae,
and the wet weather sample was sublethally toxic to Ceriodaphnia as well.
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Table 9.

Results of Receiving Water Toxicity Testing

Selenastrum Ceriodaphnia Pimephales

 Cell Growth Survival Reproduction Survival Growth

Date Stn Weather NOEC LOEC NOEC LOEC NOEC LOEC NOEC LOEC NOEC LOEC

26-Jun-92 Lagunaa dry 100 >100 100 >100 100 >100 100 >100 100 >100

1-Jul-92 Lagunaa wet 10 25 10 >10 100 >100 100 >100

7-Dec-93 SRCb dry 100 >100 100 >100 100 >100 100 >100 100 >100

4-Jan-94 SRCb dry 100 >100 100 >100 100 >100

4-May-94 SRCb dry 10 25 100 >100 100 >100

23-Jan-94 SRCb wet 100 >100 100 >100 100 >100 100 >100 100 >100

7-Feb-94 SRCb wet 100 >100 100 >100 100 >100

10-Apr-94 SRCb wet 5 10 100 >100 50 100
a Laguna de Santa Rosa at Guerneville Road
b Santa Rosa Creek at Willowside Road

5.5.2 Algal Growth Potential (AGP) tests

Algal growth potential (AGP) tests are similar to the 96-hour Selenastrum tests except
that they are conducted on water samples not enriched with added nutrients, and the AGP
tests are continued until growth stops (up to 14 days). These tests provide a measure of
the potential of the test water to support algal growth. The AGP test can be used to detect
sublethal toxicity (see MSC 1995b for a comparison of the AGP and 96-hour tests to
measure toxicity). In addition the AGP measures the biostimulatory potential of test
waters, and provides information about limiting macronutrients.

Details of the AGP tests are given in the study team annual reports (Roth and Smith,
1992, 1993, 1994; Reclamation Staff, 1995). Table 10 is a summary of the results. Three
basic types of growth response were noted in the AGP test results. A biostimulatory
response (“B” in Table 10), typically found at stations downstream from the reclaimed
water discharge during releases (e.g., Occidental & River Road in April 1991), but also
occurring when nutrient availability is high in summer (River Road in May and August
1994), due to in situ regeneration and/or external sources. In some tests under similar
conditions, a sublethally toxic response (“T” in Table 10) was found. Most sublethally
toxic responses were in samples from stations above reclaimed water discharge; however,
the reclaimed water discharged into the Laguna was also frequently sublethally toxic to
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algal growth (see Reclaimed Water Quality Update MSC 1996c). A third type of growth
response was typically found in summer. This is the case where growth is limited due to
depletion of available nutrients (“ND” in Table 10). In most cases at Laguna stations,
growth stopped when nitrogen was exhausted, but phosphorus supplies remained (“ND*”
in Table 10). This provides evidence that algal growth in the Laguna is nitrogen-limited.
No evidence for phosphorus limitation of algal growth was found in any of the AGP tests.

Table 10.

Summary of Algal Growth Potential Tests

Station 1991 1992 1993 1994

Apr Jun Aug Apr Aug May Aug Mar May Aug

Laguna at Stony Point Rd. SB ND* ND* ND* ND* ND* T T T T

Laguna at Occidental Rd. B ND* SB ND* ND B ND* SB T

Laguna at River Rd. B ND* ND* ND* ND SB B B B

Santa Rosa Creek at
Willowside Rd.

ND ND ND ND ND ND ND SB SB SB

Mark West Creek at
Slusser Rd.

T

B = biostimulatory
SB = slightly biostimulatory
T = sublethally toxic
ND = low growth (nutrient-depleted)
ND* = low growth (nitrogen depleted but phosphorus available)
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7.0 APPENDICES






















































































	TABLE OF CONTENTS
	Authors
	1.0 SUMMARY
	2.0 INTRODUCTION
	2.1 THE DISCHARGE SETTING
	2.2 SCOPE OF THIS TECHNICAL REPORT

	3.0 MONITORING PLAN
	Table 1.

	4.0 MONITORING RESULTS
	4.1 METALS
	Table 2.
	Table 3.
	Table 4

	4.2 NUTRIENTS
	Table 5

	4.3. OTHER CONSTITUENTS

	5.0 SUMMARY OF LAGUNA, SANTA ROSA CREEK, AND MARK WEST CREEK WATER QUALITY DATA
	5.1 SOURCES OF RECENT DATA
	5.1.1 Chemical Data
	5.1.2 Biological Data

	5.2 LAGUNA DE SANTA ROSA
	Table 6.

	5.3 SANTA ROSA CREEK
	Table 7.

	5.4 MARK WEST CREEK
	Table 8.

	5.5 BIOLOGICAL DATA
	5.5.1 Toxicity tests
	Table 9.

	5.5.2 Algal Growth Potential (AGP) tests
	Table 10.



	6.0 REFERENCES
	7.0 APPENDICES

