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1.0 INTRODUCTION

This report is a compilation of numerical data summarizing analyses of reclaimed water
produced by the Santa Rosa Subregional System. Data are presented in a series of tabular
appendices and include results of analyses made from July 1988 through January 1995 for
metals and from January 1991 through January 1995 for organic chemicals, biological
components, and physical and chemical characteristics (pH, turbidity, total dissolved
solids, etc.). Detectable constituents are summarized in text tables which also display
water quality objectives issued by regulatory agencies. The purpose of this report is to
provide a basis for evaluations of potential project impacts that are summarized in other
technical reports (e.g. Human Health Risks from Chemical and Biological Components of
Reclaimed Water Parsons ES 1996, and Ecological Risk Assessment for Santa Rosa
Subregional Long-Term Wastewater Project Parsons ES 1996).

Water quality characterization of reclaimed water produced by the Santa Rosa
Subregional System is needed to evaluate the alternatives being considered in the
Environmental Impact Report/Statement (EIR/EIS). Figure 1 shows the location of the
Laguna Treatment Plant and reclaimed water storage ponds.

The objectives of this report are as follows:

• To describe sources of reclaimed water quality data collected and analyzed from 1988
- 1995 (metals) and 1991 - 1995 (organic chemicals, biological components, and
physical and chemical characteristics (pH, turbidity, total dissolved solids, etc.).), and
which are representative of current treatment plant operation.

• To present a summary of reclaimed water quality data in tabular form which can be
used as input to water quality impacts analyses (Water Quality Impact Analysis
Technical Report, MSC 1996) and human health and wildlife risk assessments (Human
Health Risks from Chemical and Biological Components of Reclaimed Water
Technical Report, Parsons ES 1996; Human Health Effects and Wildlife Effects of
Environmental Estrogens Technical Report, Parsons ES 1995, and Ecological Risk
Assessment for Santa Rosa Subregional Long-Term Wastewater Project Technical
Report, Parsons E-S 1996).

This report contains the following sections:

• Reclaimed Water Data. A summary of the reclaimed water quality data which are
tabulated in the appendices to this report.

• Reclaimed Water Quality Overview. A presentation of biological constituents and
chemical constituents which are found in detectable concentrations in reclaimed water.
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2.0 RECLAIMED WATER QUALITY DATA

Numerical reclaimed water quality data are given in a series of tabular appendices to this
report, as follows:

2.1 RECLAIMED WATER METALS, CYANIDE, AND CHLORIDE

Appendix 1 contains data on concentrations of 25 metals, as well as cyanide and chloride,
(sampled at the treatment plant) as reported approximately quarterly from July 1988
through January 1995. Beginning in January 1990, total cadmium, chromium, copper,
lead, mercury, nickel, silver, and zinc were usually analyzed monthly. Dissolved metals,
other total metals, and chloride were usually analyzed quarterly.

2.2 RECLAIMED WATER ORGANICS

Appendix 2 contains data on organic chemical species (sampled at the treatment plant) as
reported approximately quarterly from January 1991 through January 1995. Data for 44
purgeable species (EPA Method 624/8260), 27 organochlorine pesticides and PCB’s
(EPA Method 608), and 56 base neutral extractable species (EPA Method 625) are
reported. Data on eight chlorinated herbicides (EPA Method 515.1) and 12
organonitrogen /organophosphorus pesticides (EPA Method 507) are available for a single
date only; and data on 26 congeners of dioxin and furan are available for three dates in
1994 and 1995.

2.3 RECLAIMED WATER ROUTINE CONSTITUENTS

A summary of routinely measured reclaimed water constituents (sampled at the treatment
plant) is given in Appendix 3, as monthly minimum, maximum, and average values from
January 1991 through January 1995. The constituents are ammonia, nitrite, nitrate,
phosphate, alkalinity, total dissolved solids (TDS), biological oxygen demand (BOD), total
suspended solids (TSS), pH, coliforms, and turbidity. Less frequently analyzed data on
total organic carbon (TOC) (monthly from May 1994 through January 1995); virus counts
(seven dates); total Kjeldahl nitrogen (TKN) (two dates); and color, fluoride, sulfate and
surfactants (1 date each) are included. Also included as Appendix 4 are Delta Pond data
for ammonia, and organic nitrogen which are used in the Water Quality Impact Analysis
Technical Report (MSC 1996).

2.4 SPECIAL RECLAIMED WATER STUDY

In order to provide additional data on reclaimed water quality, a special reclaimed water
study was conducted in late 1994. The results are given in Appendix 5, and include
analyses for seven inorganic substances, 170 organic species, radionuclides, two metals
(beryllium and thallium), and eight pathogens, all conducted on composite treatment plant
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reclaimed water samples collected on four dates. Also included are pathogens from Delta
Pond which were analyzed on one date. The study also included (on two dates) a
tentatively identified compound (TIC) search for 76 organic species as part of a special
alkylphenol study.

2.5 PHTHALATE AND CYANIDE SPECIAL STUDY

A special collection and analysis for phthalates and cyanide in fresh reclaimed water
(sampled at the treatment plant) and storage ponds was conducted. Appendix 6 contains
data for six phthalate species, and for cyanide from composite reclaimed water samples
collected on four dates in December 1995 and January 1996. Phthalates were included in
the special study because they are a common laboratory contaminant. To control for this
potential problem, trip/field blanks were included for all the reclaimed water collections
and one of the Delta Pond samples. Diethyl phthalate was the only phthalate found in
detectable concentrations. It was detectable in two of the four treatment plant reclaimed
water samples and two of the four Delta Pond samples. It was also detectable in the Delta
Pond blank, but none of the treatment plant reclaimed water blanks.

Cyanide was included in the special study because existing data collected by the City of
Santa Rosa do not provide an estimate of potential effects of storage and complex
formation on the concentration of total cyanide. In very pure water, the predominant form
of cyanide is hydrogen cyanide (HCN) which is somewhat volatile and may be reduced
through storage of reclaimed water. Additionally, in the presence of metals such as those
found in reclaimed water, some of the cyanide forms metal complexes which are very
stable and much less toxic than HCN. The City of Santa Rosa has measured cyanide in
treatment plant effluent only, not in storage ponds. Therefore, the reclaimed water cyanide
measurements may not be representative of the actual toxic fraction of cyanide present in
reclaimed water discharged from storage ponds. To evaluate the effect of storage on
cyanide, three types of cyanide analysis were conducted in the special study: total cyanide,
amenable to chlorination cyanide, and weak acid dissociable cyanide. The amenable to
chlorination and weak acid dissociable cyanide provide an estimate of the concentration of
the toxic form of cyanide. Samples were collected from plant-collected reclaimed water
and stored reclaimed water (Delta Pond).

The measurement of total cyanide, which is routinely measured in reclaimed water
samples, is subject to interference from nitrate and nitrite. This interference causes
artificially high cyanide results. The City of Santa Rosa routine cyanide results and the
special study results may be affected by the interference. The Santa Rosa routine cyanide
samples are being evaluated further to ascertain which data are subject to interference. The
results of this evaluation will be presented in a supplementary report. For the special
cyanide study, the analytical laboratory was requested to follow Standard Methods
analytical procedures, which include a step to remove nitrate interference, but instead used
the EPA methodology without this step. Therefore, the results of the special study total
cyanide and amenable to chlorination cyanide are suspect and not included in this report.
The weak acid dissociable cyanide method is not subject to nitrate interference. The data
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for this analysis are shown in Appendix 6. Weak dissociable cyanide ranged from 15 to 21
mg/L in reclaimed water collected at the treatment plant, but was always below detection
(detection limit = 5 mg/L) in Delta Pond samples. Another cyanide special study is planned
in which the appropriate analytical methods will be used. The results of this special study
will be presented in the report supplement.



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

R E C L A I M E D  W A T E R  Q U A L I T Y

MAY 14,  1996 6

3.0 RECLAIMED WATER QUALITY OVERVIEW

Table 1 provides a summary of the reclaimed water chemical constituents which have been
detected in reclaimed water. Many other constituents were undetectable, and the data on
both detectable and undetectable constituents are contained in the appendix tables. The
table contains a list of chemical constituents of reclaimed water, along with information on
their concentration, reporting (detection) limits, and the number of times that each has
been detected. Mean concentrations given in these tables are calculated by assuming a
value of half the detection limit for values below detection. For many of these
constituents, numeric water quality objectives and guidelines (points of significance) have
been promulgated by environmental regulatory agencies, including the U. S. EPA and
Regional Water Quality Control Boards (RWQCB). These points of significance are also
listed in Table 1. In cases where different regulatory agencies have promulgated different
values for a given constituent, the lowest (i.e., most stringent) value is shown here. Notes
explaining points of significance for each constituent are given in a separate technical
report, Development of Evaluation Criteria for Potential Water Quality Impacts, (MSC
1996).

Several estimates of nitrate are available as follows:

• The overall average nitrate concentration from the Laguna Treatment Plant
reclaimed water (16.3 mg-N/L)

• The average nitrate concentration in the treatment plant when the Laguna plant is
nitrifying (18.1 mg-N/L)

• The expected nitrate concentration in the Laguna Treatment Plant efflluent after
interim period plant upgrades are completed (14 mg-N/L) (estimated in a
September 1995 memo by CH2M Hill and reported in the Treatment Wetlands
Evaluation technical report (MSC 1996))

• The expected nitrate concentration in storage ponds after 14 mg-N/L is added to
the pond and nitrification occurs in the pond (12 mg-N/L)

Table 2 provides a summary of the reclaimed water biological data (BOD, bacteria and
viruses) contained in the appendix tables. The human health implications of the data
presented in this document are discussed in two separate technical reports: Human Health
Risks from Chemical and Biological Components of Reclaimed Water, Parsons
Engineering (Parsons ES 1995) and Human Health Effects and Wildlife Effects of
Environmental Estrogens (Parsons ES 1995).
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Table 1.

Chemical Constituents in the Laguna Treatment Plant Reclaimed Water (1988-1995)

Chemical

Concentration
Range
(mg/L)

Mean
Concentration

(mg/L)

Reporting
Limit(s)
(mg/L)

Number
of

Detects

Number
of

Samples

Point of
Significance

(mg/L)

Inorganics

total aluminum N.D. - 0.15 0.032 0.01 - 0.10 20 27

dissolved aluminum N.D. - 0.04 0.011 0.01 2 8 0.087A

total ammonia N.D. - 40.3 4.08, 2.0 0.1 - 0.5 49(1,2) 49(1,2) 0.3-2.0(3)

total arsenic N.D. - 0.0040 0.0024 0.001 - 0.005 25 30

dissolved arsenic 0.001 - 0.0030 0.0025 N/A 8 8 0.19A

asbestos, MFL(4) N.D. - 0.56 0.25 0.05 - 0.28 2 4

total barium N.D. - 0.11 0.023 0.02 - 0.05 4 27

boron N.D. - 0.60 0.48 0.10 17 18

total cadmium N.D. - 0.007 0.0007 0.0002 - 0.01 6 89

calcium 22 - 63 31 N/A 19 19

total chromium N.D. - 0.014 0.0023 0.001 - 0.02 49 90

total copper N.D. - 0.04 0.012 0.005 - 0.10 88 90

dissolved copper 0.006 - 0.013 0.010 N/A 8 8 0.013A5

cyanide N.D. - 0.03 0.01 0.005 - 0.01 6 11 0.0052A

fluoride 0.18 - 0.31 0.22 N/A 4 4

total lead N.D. - 0.020(6) 0.0045 0.001 - 0.04 19 90

magnesium 15 - 23 19 N/A 18 18

total mercury N.D. - 0.0002 0.00037 0.0002 - 0.001 1 91 0.0013B

total nickel N.D. - 0.025(6) 0.0042 0.002 - 0.02 56 90

dissolved nickel N.D. - 0.0050 0.0034 0.005 6 8 0.182A5

nitrate 0.3 - 50.5 16.3, 18.1, (as N) N/A 49(1) 49(1)

nitrite N.D. - 7.3 0.3 (as N) 0.01 45(1) 48(1)

phosphate 0.1 - 8.4 4.3 (as P) N/A 49(1) 49(1)

total potassium 6.6 - 24 11 N/A 28 28

dissolved potassium 5.6 - 12 10 N/A 6 8

total silver N.D. - 0.010 0.0012 0.0001 - 0.01 40 88

dissolved silver N.D. - .005 .00072 .0001 - .0002 2 8 .0019A5

total sodium 58 - 150 80 N/A 28 28
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Table 1.

Chemical Constituents in the Laguna Treatment Plant Reclaimed Water (1988-1995)

Chemical

Concentration
Range
(mg/L)

Mean
Concentration

(mg/L)

Reporting
Limit(s)
(mg/L)

Number
of

Detects

Number
of

Samples

Point of
Significance

(mg/L)

total zinc N.D. - 0.28 0.03 0.01 - 0.10 82 90

dissolved zinc 0.01 - 0.058 0.032 N/A 8 8 0.121A5

Volatile Organics

acetone N.D. - 0.0060 0.0042 0.002 - 0.01 2 14

carbon disulfide N.D. - 0.0370 0.0039 0.0005 - 0.005 3 14

chlorobenzene N.D. - 0.0001 0.00006 0.0001 1 19 0.050A

1,4-dichlorobenzene N.D. - 0.00090 0.00064 0.0005 10 13 0.763A

ethylbenzene N.D. - 0.0010 0.00024 0.0001 - 0.0005 1 19 32A

methylene chloride N.D. - 0.0060 0.00082 0.0001 - 0.003 5 19

tetrachloroethylene N.D. - 0.0006 0.00023 0.0001 - 0.0005 2 19 0.84A

toluene N.D. - 0.0004 0.00023 0.0001 - 0.0005 2 19 5C

1,1,1-trichloroethane N.D. - 0.0002 0.00021 0.0001 - 0.0005 1 19 31.2C

xylenes N.D. - 0.0002 0.00022 0.0001 - 0.0005 1 18

Halomethanes

bromomethane N.D. - 0.0014 0.00026 0.0001 - 0.0005 1 19

chloromethane N.D. - 0.0050 0.00046 0.0001 - 0.001 1 19

bromodichloromethane N.D. - 0.0110 0.0022 0.0005 22 23

chloroform 0.0024 - 0.0440 0.0099 0.0005 23 23 1.24A

dibromochloromethane N.D. - 0.0021 0.00041 0.0001 - 0.0005 4 22

total trihalomethanes(7) 0.0036 - 0.057 0.013 N/A 23 23

total halomethanes(7) 0.013 11A

Phthalates(8)

di-n-butyl phthalate N.D. - 0.0019 0.0012 0.001 - 0.005 2 23

bis (2-ethylhexyl)
phthalate

N.D. - 0.0060 0.0025 0.0006 - 0.005 5 23

diethyl phthalate N.D. - 0.021 0.0019 0.0005 - 0.002 4 23

total phthalates 0.00558 0.003A

Pesticides

aldicarb sulfone N.D. - 0.0018 0.0011 0.0008 2 4

aldicarb sulfoxide N.D. - 0.0019 0.00081 0.0005 2 4

aldrin N.D. - 0.00003 0.000009 0.00001 - 0.00005 3 19 0.003A
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Table 1.

Chemical Constituents in the Laguna Treatment Plant Reclaimed Water (1988-1995)

Chemical

Concentration
Range
(mg/L)

Mean
Concentration

(mg/L)

Reporting
Limit(s)
(mg/L)

Number
of

Detects

Number
of

Samples

Point of
Significance

(mg/L)

DCPA (Dacthal) N.D. - 0.0003 0.00021 0.0002 2 4

Endosulfan II N.D. - 0.00001 0.0000059 0.00001-0.00002 1 19 0.000056A

α-BHC N.D. - 0.00003 0.000009 0.00001 - 0.00005 2 19

γ-BHC (Lindane) N.D. - 0.00009 0.00002 0.00001 - 0.00002 8 19 0.00008A,D

heptachlor N.D. - 0.00003 0.000008 0.00001 - 0.00005 1 19 0.0000038A,D

Radioactivity

Gross alpha, GPV(9) 1.3 - 5.5 pCi/L 2.8 pCi/L N/A 4 4

Gross beta, GPV 11.9 - 12.7 pCi/L 12.3 pCi/L N/A 4 4

N/A - not available
N.D. - not detected
Sources of points of significance: A - US EPA Freshwater Continuous

B - EPA Final Chronic Values used because EPA criteria are based
on the FDA action level for human consumption of fish. The EPA is
uncertain whether the Final Chronic Values are completely
protective of all fish species
C - US EPA Saltwater Continuous
D - SF Bay RWQCB Freshwater 4-day average

1 Numbers shown are average concentration and average concentration when the plant is nitrifying,
respectively.

2 Numbers shown are the number of monthly averages; these constituents are routinely measured several times per 
month.

3 Temperature- and pH-dependent. Values shown are for pH range of 6.5 - 8.5 and a temperature range of 5 - 20 °C.
4 Asbestos values are reported as millions of fibers per liter (MFL).
5 Criteria are hardness-related. Based on hardness of 119 mg/L (Santa Rosa Creek Average).
6 The maximum concentration for these substances was half the detection limit of a non-detectable value. This

differs from Human Health Risks from Chemical and Biological Components of Reclaimed Water Technical
Report (Parsons ES 1996) which gives the maximum detectable value as the maximum.

7 Trihalomethanes include chloroform, bromoform, bromodichloromethane, and dibromochloromethane.
Bromoform was not detected at or above the reporting limit for any sample. One half the reporting limit for
bromoform was used to calculate the maximum and mean concentrations of trihalomethanes. Total halomethanes
includes bromoform, bromodichloromethane, dibromochloromethane bromomethane and chloromethane.

8 Phthalate numbers given here differ from those given in the technical memorandum “Human Health
Risks from Chemical and Biological Components of Reclaimed Water, Parsons Engineering Science, Inc.
March 1996” because these numbers include additional data (see Appendix 5) collected while that TM was
in preparation. See text, section 2.5.

9 Radioactivity values are reported as greatest probable value (GPV).
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Table 2.

Biological Constituents of Reclaimed Water

Biological
Constituent

Units Concen-
tration
Range

Mean
Concen-
tration

Reporting
Limits

Number
of

Detects

Number
of

Samples

Point
of

Signif-
icance

BOD mg/L 1.5 - 19 3.4 491 491 none

Total
Coliform

Mpn/
100 ml

ND - 170 2.2 2.2 491 491 none

Virus PFU/100
L

ND N/A 1/~150 L 0 7 none

Giardia
lamblia cysts

#cysts/
100 L

ND - 13.8 4.7 1/~200 L 2 4 none

Crypto-
sporidium

oocysts

#oocysts/
100 L

ND N/A 1/~200 L 0 4 none

Legionella sp. Mpn/
100 ml

ND N/A 7840 0 4 none

Salmonella sp. Mpn/
100 ml

ND N/A 2.2 0 4 none

Shigella Mpn/
100 ml

ND N/A 2.2 0 4 none

Heterotrophic
Plate Count

CFU/ml ND - 2 1.25 2 1 4 none

N/A - not available
N.D. - not detected
Sources of significance points: A - US EPA Freshwater Continuous

B - US EPA Saltwater Continuous
C - SF Bay RWQCB Freshwater 4-day average
D - SF Bay RWQCB Saltwater 4-day average
E - No. Coast RWQCB

1 Numbers shown are the number of monthly averages; these constituents are routinely measured several
times per month.
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5.0 APPENDICES






























































	Table of Contents
	AUTHORS
	1.0 INTRODUCTION
	2.0 RECLAIMED WATER QUALITY DATA
	2.1 RECLAIMED WATER METALS, CYANIDE, nd CLORIDE
	2.2 RECLAIMED WATER AND ORGANICS
	2.3 RECLAIMED WATER AND ROUTINE CONSTITUENTS
	2.4 SPECIAL RECLAIMED WATER STUDY
	2.5 PHTHALATE AND CYANIDE SPECIAL STUDY

	3.0 RECLAIMED WATER QUALITY OVERVIEW
	4.0 REFERENCES
	5.0 APPENDICES

