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The Water Quality Of
Priority Streams in Pima County

Introduction

Background

Pima County is updating the Pima County Comprehensive Land Use Plan as required by
the State’s Growing Smarter Legislation. Pima County is also developing the Sonoran
Desert Conservation Plan. These plans will contain a water quality element to meet the
legislated requirement and to ensure the preservation of aquatic species. Pima
Association of Governments (PAG) is the state designated Water Quality Planning
Agency for Pima County under Section 208 of the Clean Water Act, and at the County’s
request is assisting in the preparation of the water quality portion of the plans.

As part of developing the water quality element, PAG prepared two reports for the
County. One report summarized water quality data available for the principal types of
water sources in Pima County: groundwater, CAP water, treated wastewater, stormwater
runoff, and surface waterbodies such as streams. The other report summarized the water
quality requirements of the native aquatic species in Pima County. As an additional part
of the water quality element for the Pima County Comprehensive Plan and the Sonoran
Desert Conservation Plan, a list of the highest priority streams was identified for water
quality and quantity monitoring, management and restoration. This report compiles the
existing water quality data and other pertinent information for the streams that have been
identified as priorities.

Purpose

The purpose of this report is to compile existing water quality data, identify any water
quality impairments, identify any gaps in the available data, and assess land uses through
existing literature and aerial photography for the recently identified priority streams in
Pima County. In addition, possible protective measures to ensure the water quality of
some streams and a water quality monitoring plan are presented.

Limitations

The information provided in this report is limited to the data readily available to PAG
staff from published literature and various agencies’ monitoring programs. PAG did not
conduct any original research for this project. Information compiled from a previous
PAG study and report, GIS Coverage of Perennial Steams and Intermittent Streams and
Shallow Groundwater, January 2000, was used. Also, PAG’s literature and data search
were significantly constrained by time and budget limitations. The data used in this study
were primarily from Arizona Department of Environmental Quality (ADEQ), United



States Geological Survey (USGS), and Pima County Wastewater Management
Department. In addition the U.S. Forest Service (USFS), Bureau of Land Management
(BLM) and National Park Service were contacted. Other data sets are probably available,

but not included in this report.



Priority Streams in Pima County

As part of the water quality element for the Pima County Comprehensive Plan and the
Sonoran Desert Conservation Plan (SDCP), PAG and Pima County staff created a list of
the highest priority streams for water quality and quantity monitoring, management and
restoration. Stream selection was based primarily on the presence of perennial or
intermittent stream flow, the area of riparian habitat, the presence of historic or existing
populations of native fish and frog species, and location with respect to other surface
water sources and possible wildlife corridors. The potential threat to any individual
stream or the fact that an individual stream might already be monitored or protected was
not considered when developing the list. Some streams did not have as high habitat value
as others but were included because they were considered to be a priority by BLM,
USFS, PAG, Arizona Game and Fish Department (AGFD), or County personnel. The
SDCP Riparian Element report, especially Appendix Al — Table 1 and the historic
occurrence of native fish were used to determine the resources present in and around each
stream. Maps showing the stream locations and the adjacent land ownership are included
in Appendix A of this report.

The following streams are considered high priority:

Agua Caliente Canyon Florida Canyon

Agua Verde Creek Mattie Canyon

Arivaca Creek Quitobaquito Spring

Bingham Cienega Rincon Creek

Buehman Canyon Sabino Canyon (upper and lower)
Canada del Oro San Pedro River

Cienega Creek (upper and lower) Santa Cruz River (mid/lower)
Davidson Canyon Tanque Verde Creek (upper)
Empire Gulch Wakefield Canyon/Nogales Spring

Espiritu Canyon

Priority Stream Water Quality Monitoring History

PAG compiled existing water quality data for the selected highest priority streams in
Pima County. ADEQ, USGS, PAG, the BLM, and others provided the data. Table 1 lists
the highest priority streams, the types of monitoring, the sampling frequency, and the
agency that collected the data over the past ten years. Given the time and budget
constraints of this project, only data that were readily available and easy to locate were
compiled. The listed data are not conclusive and data collected for some of the streams
prior to the 1990’s were not reviewed in cases where more recent data were available.
There may be other data sources for these streams that we did not have the resources to
locate.



Table 1. Sampling History for the Highest Priority Streams in Pima County

Priority Stream Data Major Ions Trace Metals Nutrients Field Parameters
Source(s)
Agua Caliente Canyon ADEQ 4/95 4/95 4/95 4/95
Agua Verde Creek None -- -- -- --
Arivaca Creek ADEQ 12 times between 12 times between 12 times between 12 times between
At Figueroa Creek 1990 and 1993 1990-1993 1990-1993 1990-1993
Arivaca Creek at Headwater Spring  ADEQ 12 times between 12 times between 12 times between 12 times between
1989-1992 1989-1992 1989-1992 1989-1992
Arivaca Creek at Ruby Road ADEQ 24 times 1989-1993 24 times 1989- 24 times 1989- 24 times 1989-
1993 1993 1993
Bingham Cienega PAG 7 times between 7 times between 7 times between 7 times between
1998-2000 1998-2000 1998-2000 1998-2000 for EC,
Al, As, Mn pH, temp.
Buehman Canyon below ADEQ 4/96 4/96 4/96 4/96
confluence with Bullock Canyon 5/00 5/00 5/00 5/00
Buehman Canyon near Redington ADEQ 9 times between 9 times between 9 times between 9 times between
11/95-7/97 11/95-7/97 11/95-7/97 11/95-7/97
Canada del Oro ADEQ Once each year, Once each year, Once each year Once each year
1992-1994. 1992-1994 1992-1994 1992-1994

Cienega Creek (Lower)
(seven locations)

Pima County

18 times between
5/87-7/90 at three
locations

60 times between

ADEQ ) 60 times between 60 times between 62 times between
5/87-9/98 at six . . .
A 5/87-9/98 at six 5/87-9/98 at six 5/87-9/98 at six
locatllons,. 4 mflles at locations; 4 times locations; 4 times  different locations;
two locations trom at two locations at two locations 5 times at two
12/00-12/01 from from locations from
12/00-12/01 12/00-12/01 12/00-12/01
PAG 7 times between 7 times between 7 times between 7 times between
1998-2000 1998-2000 1998-2000 1998-2000 for EC,
pH, Temp.
Cienega Creek (Upper) below ADEQ 9/98 9/98 9/98 9/98
Stevenson Canyon 4 times at two 4 times at two 4 times at two 5 times at two
(two locations) locations 12/00-12/01  locations 12/00- locations 12/00- locations 12/00-
12/01 12/01 12/01
Davidson Canyon None -- - - -
Empire Gulch BLM -- -- -- EC, pH, and
temperature
Espiritu Canyon None -- - - -
Florida Canyon None -- - - -
Mattie Canyon None -- - - -




Priority Stream Data Major Ions Trace Metals Nutrients Field Parameters
Source(s)
Quitobaqutio Spring National Park ~ -- -- -- 8 times at five
Service locations 2/98-9/99
Rincon Creek None -- -- -- --
Sabino Canyon below ADEQ 9 times 11/90-3/92 9 times 11/90-3/92 9 times 11/90- 9 times 11/90-3/92
Summerhaven 3/92
Sabino Canyon at SCSAB004.39 ADEQ 4/01 4/01 4/01 4/01
San Pedro River PAG 7 times 1998-00 7 times 1998-00 7 times 1998-00 7 times 1998-00
Near Bingham Cienega pH, EC, Temp
Sab Pedro River ADEQ Aug 1991 Aug 1991 Aug 1991 Aug 1991
Near Redington
Santa Cruz River at Cortaro Rd. ADEQ 50 times between 50 times between 50 times between 53 times between
1986-93 1986-1993 1986-93 1986-93
USGS 12 times between 12 times 1/96- 12 times 1/96-1/97
1/96-1/97 1/97
Santa Cruz at WWTP outfall Pima County = per NPDES per NPDES per NPDES
Tanque Verde Creek (upper) ADEQ 8/89 8/89 8/89 8/89
USGS 25 times between 24 times between 16 times between 32 times between
1987-1994 1987-1994 1987-1994 1987-1994
Wakefield Canyon None -- -- -- --

Field parameters are generally measured on-site and include pH, dissolved oxygen,

electrical conductivity, temperature, and alkalinity. Major ions include the following:

sodium, calcium, magnesium, chloride, sulfate, bicarbonate and silica (Hounslow, 1995).
Nutrients include the various forms of nitrogen and phosphorous.







Surface Water Quality Standards in Arizona

The Clean Water Act requires Arizona to establish surface water quality standards.
These water quality standards define the water quality goals for all surface waters in the
state. The standards designate the uses to be protected and prescribe the criteria that
Arizona Department of Environmental Quality (ADEQ) determines are necessary to
maintain and protect the water quality for its designated use. These standards also
provide the regulatory basis for establishing water quality-based discharge limits and
controls in NPDES permits (ADEQ, 2000).

The A.A.C. Title 18, Chapter 11, Water Quality Standards, apply to all surface water in
the state. Arizona sets both numerical and narrative water quality standards for each
waterbody based on the use of the waterbody. The “designated uses” are specified in the
standards or based on the tributary rule. There are seven designated uses:

1) Aquatic and Wildlife. All waterbodies have one of four Aquatic and Wildlife
categories and have either Full Body or Partial Body Contact designated use. The
Aquatic and Wildlife categories are: warm water aquatic community (A&Ww), cold
water aquatic community (A& Wc), effluent dependent water (A&Wedw), and
ephemeral flow (A&We).

2) Full Body Contact (FBC)

3) Partial Body Contact (PBC)

4) Fish Consumption (FC)

5) Domestic Water Source (DWS)

6) Agriculture Irrigation (Agl)

7) Agriculture Livestock Watering (AgL)

Surface waterbodies are assessed annually and reported semi-annually to determine if
their water quality is sufficient to meet the designated uses. Surface waterbody
assessments are primarily made based on chemical water quality data, but other types of
data and information are also considered. The following reaches of the priority streams
have been assessed by ADEQ and are listed in Appendix B of A.A.C. Title 18, Chapter
11, List of Surface Waters and Designated Uses':

e Agua Caliente Wash, headwaters to the national forest boundary, A&Ww

e Arivaca Creek, tributary to Altar Wash, A&Ww

e Buehman Canyon, headwaters to confluence with unnamed tributary, A&Ww

e Buehman Canyon, below confluence with unnamed tributary, A&Ww

e (Canada del Oro, headwaters to Highway 89, A&Ww

e Cienega Creek, headwaters to Interstate 10, Interstate 10 to Del Lago Dam, and below
Del Lago Dam, A&Ww

e Davidson Canyon, unnamed spring to confluence with unnamed tributary, A&Ww

e Empire Gulch, below Empire Ranch, A&Ww

e Espiritu Canyon Creek, tributary to Soza Wash, A&Ww

e Mattie Canyon, tributary to Cienega Creek, A&Ww



e Sabino Canyon Creek, headwaters to confluence with unnamed tributary, A&Wc¢
e Sabino Canyon Creek, below unnamed tributary, A&Ww

e San Pedro River, Redington to the Gila River, A&Ww

e Santa Cruz River, Roger Road WWTP to Baumgartner Road, A&Wedw

'The designated uses are currently under revision as part of the triennial review by ADEQ.

Assessments are primarily based on monitoring data but also include other information
such as bioassessments, evidence of toxic impacts on fish, fish advisories, and swimming
closures. The process involves collecting all available water quality data and
information on a waterbody and comparing them to standards or EPA criteria. “Use
Support” is based on frequency of exceedances or other information concerning water
quality. However, each use and CWA goal has a separate set of standards and criteria to
meet.

There are two categories of assessed waters: “monitored” and “evaluated”. Monitored
assessments are based on current monitoring, within the past five years, with chemical
and physical monitoring occurring at least once per quarter for perennial streams, or at
least four times in two years for non-perennial streams. Evaluated assessments are based
on less data and information. Assessment reliability generally increases with increased
quantity and diversity of data; having biological, physical and chemical data is also
preferred to chemical data alone (ADEQ, 2000).

There are both numeric and narrative standards based on the water’s use by people or
animals. Arizona’s numeric surface water quality standards, from Appendix B of
ADEQ’s The Status of Water Quality in Arizona 305 (b) Report 2000, are included in
Appendix B of this report. Narrative water quality standards supplement the numeric
standards and describe the conditions that are needed to maintain and protect aesthetic
qualities of water (ADEQ, 2001). Being qualitative, the narrative standards provide
blanket protection for all waterbodies regardless of whether or not a particular water
quality standard applies to that waterbody (ADEQ, 1996).

Narrative nutrient standards serve to protect waters by limiting pollutants that might be
discharged at concentrations that might cause highly productive growth of nuisance
plants. To a great extent the presence of bioavailable nitrogen determines the rate of
growth. Therefore, attention must be paid to the determination of natural inputs of
nitrogen. Nitrate and ammonia occur in precipitation, and nitrate can be found in
elevated quantities in spring water and in upwelling areas due to natural nitrification.
Indicators of a possible narrative nutrient standard violation are low DO and high pH.
Other indications include excessive algae growth, and a biological community with
greater numbers of blackflies, snails, leeches and bloodworms, although in effluent
dependent waters this condition may be normal (ADEQ, 1996).

The purpose of the narrative toxicity standard is to ensure that a surface water is free
from pollutants in amounts or combinations that are toxic to animals, people and other
organisms. According to ADEQ’s draft guidelines a violation of the standard does not
necessarily equal an impairment of uses or warrant addition to the State’s 303(d) list of
impaired waters. The draft guidelines indicate that ambient biomonitoring is one of the



methods used to determine a waterbody’s compliance with the standard. Ambient
biomonitoring will be applied to waters that have the following designations: A&Ww,
A&Wc, A&Wedw, FC, Domestic water source (DWS) and ephemeral waters, depending
on the uses and the species the water quality standards are intended to protect. In
addition, whole effluent biomonitoring (WEB, is also known as whole effluent toxicity
testing, WET) is used to measure the toxicity of pollutants in effluent discharged to
surface water (ADEQ, 2001).

The surface water quality standard rule includes a narrative standard intended to prevent
harmful effects of bottom deposits on aquatic life and impairment of recreational uses.
Bottom deposits are settleable solids. The narrative standard directly links the bottom
deposits to aquatic life impairment. To determine compliance with the standard two
basic elements are used: 1) bioassessment procedures for determining whether there is an
impairment of aquatic life and 2) diagnostic procedures for determining that the cause of
impairment of aquatic life is due to excessive sedimentation or siltation (ADEQ, 2001a).

Another important part of the Arizona Water Quality Standard Rule is the unique water
designation. A unique water is one that ADEQ has determined to be an outstanding state
resource water. Pima County is fortunate to have reaches in two streams designated as
unique: Cienega Creek and Buehman Canyon Creek. Unique waters are given stringent
surface water quality protections under the State's antidegradation rule, which states:
“Existing water quality shall be maintained and protected in a surface water that is
classified as a unique water ...”(A.A.C., 1996). Once a surface water is classified as a
unique water, land use activities in the watershed have to be conducted in a way that
prevents the degradation of existing water quality.
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History of Surface Water Quality in Pima County

Historical water quality data can provide a baseline for interpreting current data and
establishing seasonal trends. According to ADEQ, primary sources of historical data
include: ADEQ fixed station records, USGS water quality database, Federal water quality
database, complaint investigation files, ADEQ groundwater database, and published
reports (ADEQ, 1992).

In addition to water quality data, historical water quality assessment reports can be used
to track stream conditions. These reports indicate condition but do not provide specific
water quality details. A review of the Pima County waterbodies listed in the Arizona
Water Quality Assessment 305 (b) Reports for 1990-1996, on file at PAG, are
summarized below. For regulatory purposes, the most recent (i.e., 2000) 305(b) report
gives the most current assessment of the stream condition.

1996

Buehman Canyon from the headwaters to the San Pedro River was sampled between
1991-1993 and was determined to be in full support of its designated use.

The San Pedro River from Hot Springs to Redfield (sampled at the Redington ADEQ
fixed station in 1991) was determined to be in full support of its designated use.

In the Santa Cruz-Rio Magdalena-Rio Sonoyta Watershed, the Santa Cruz River from
Canada del Oro to Guild Wash was determined to be threatened. This was based on one
out of 12 turbidity samples exceeding the standard.

The Canada del Oro from its headwaters to Big Wash was found to be in full support of
its designated use based on ADEQ’s biocriteria program.

Tanque Verde Creek was determined to be in full support of its designated use based on
three sampling events in 1991.

Agua Caliente Wash was determined to be in full support of its designated use based on
ADEQ’s 1995 biocriteria monitoring program.

Sabino Canyon Creek, from just below Summerhaven to the lower Sabino Canyon was
also in full support of its designated use. Samples were collected in 1991 and biocriteria
monitoring was done in 1992, 1993, and 1994.

Arivaca Creek was deemed to be in partial support of its designated use based on
sampling done between 1991-1993, where it was found that 8 out of 18 samples for DO
collected at the Ruby Road fixed station were lower than the standard. At the Headwater
Spring sampling location one out of ten of the DO samples were below the standard but
the reach was determined to be in full support.

11



1994

The reach of the Santa Cruz River from Rillito Creek to Canada del Oro was in partial
support due to fecal coliform. The section from Canada del Oro to Guild was in partial
support due to turbidity.

Canada del Oro, from the headwaters to Big Wash, was considered to be threatened due
to phosphate and fecal coliform. Tanque Verde and Cienega Creek were considered to be
in full support.

Sabino Canyon Creek was in partial support due to turbidity. ADEQ collected 9 samples
between 1990-92; USFS collected 1 sample at two locations in 1991. ADEQ collected 8
samples for a bacteria study only in 1992-93—there were no exceedances.

Arivaca Wash was in partial support due to low DO and fecal coliform. ADEQ collected
56 samples at 3 sampling locations between 1990-93.

1992

Two reaches of the Santa Cruz River, from Rillito to Canada del Oro and from Canada
del Oro to Guild, were reported as having a use status of “threat”. The threat for the
reach from Rillito to Canada del Oro was due to fecal coliform. The threat for the reach
from Canada del Oro to Guild was for mercury.

Canada del Oro (from headwaters to Big Wash) was listed as partial use support status.
The partial support was due to nutrients and metals.

Cienega Creek from the headwaters to the Pantano was deemed to be in full support.

Tanque Verde Creek from the headwaters to the Rillito Creek was also in full support.
USFS monitored in 1991 and ADEQ sampled in 1988-89.

Sabino Canyon Creek from the headwaters to Tanque Verde was also in full support.
ADEQ had 10 samples from 1990-91 and 8 samples from 1989-90. USFS had 1 sample,
2 locations in 1991.

Arivaca Wash from the headwaters to Puertocito/Altar was classified as “non-support”.
This was due to DO at the headwater spring. The creek near Ruby Road was in partial

support and in full support near the Figueroa Spring sample location.

The San Pedro River near Redington was sampled one time in 1991, had no exceedances
and was determined to be in full support.

12



1991

The general description of the Santa Cruz River Basin explained that low dissolved
oxygen was reported in samples collected along Cienega and Arivaca Creeks. The low
DO was believed to be due to the samples collected near the spring sources where water
is naturally lower in DO.

The Santa Cruz River had samples collected during a flood event that were found to be
high in arsenic, cadmium, mercury and lead. It is believed these contaminants were
transferred downstream from historic mining sites. This demonstration of periodic
contamination resulted in the partial support designation.

1990

Mercury exceedances were found in the Santa Cruz as it flowed through Tucson, and
therefore, this segment did not meet effluent dominated water quality standards.

Ammonia exceedances were reported along Cienega Creek so that aquatic and wildlife
uses were impaired. These exceedances appeared to be related to rangeland management

practices and recreation.

The San Pedro River from Redington to the Gila River was classified as partial or non-

support due to turbidity, ammonia, mercury, arsenic, boron, copper, manganese, and lead.

These were attributed to mining, rangeland, irrigation, and land disposal.

13
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Potential Sources of Water Quality Stressors

According to ADEQ’s year 2000 305(b) report, which assesses the status of water quality
statewide, the most common “stressors”, or pollutants, in Arizona streams are turbidity,
metals, pH, pathogens, pesticides, other inorganics, nutrients, low dissolved oxygen and
radiochemicals. The 305(b) report identifies turbidity as currently the single most
common stressor in Arizona’s streams. The turbidity standards were developed to protect
against aquatic habitat degradation due to excessive sedimentation and algal blooms.
Associated with algal blooms are high nutrient concentrations, low dissolved oxygen, and
high pH. In the right combination and conditions these can lead to stress in aquatic
organisms and can contribute to fish kills.

The major sources of the most common stressors identified by ADEQ are, in order of
impact: natural sources, agriculture, mining, land development, urban runoff, point
sources, septic systems, bank modification and recreation (ADEQ, 2000).

Natural conditions are considered a source of stressors because many of Arizona’s soils
are highly erodible or have naturally high levels of metals. If a stressor is entirely caused
by natural conditions it is not a violation of the water quality standard. Along with
natural conditions, mining is a source of metals and low pH.

Both grazing and crop production are probable sources of stressors such as turbidity,
boron, selenium, nutrients, fecal coliform and pesticides. Grazing is the predominant
land use in Arizona and is the probable source of significant sediment loading. Grazing
can cause progressive physical and biological degradation of watershed conditions. The
vegetation destruction caused by grazing can lead to heavier runoff, increased erosion,
arroyo cutting and reduced groundwater infiltration and storage (State of AZ, 1995).

The State of Arizona, in its Arizona Comparative Environmental Risk Project (ACERP)
report, included air pollution as a water quality stressor. The main sources of air
pollution were listed as: mining and metal extraction, localized industry, coal-fired
generating stations, and internal combustion engines. Airborne particles deposited
through precipitation or biologically accumulated through absorption in a watershed can
eventually enter streams. Levels would typically be low, but accumulation during
prolonged drought may result in high concentrations in runoff from a precipitation event.
Emissions from a copper smelter in Mexico contribute to acid rain in the San Bernadino
Nation Wildlife Refuge, and acid precipitation may be a contributing factor in the
extirpation of the Tarahumara frog (State of AZ, 1995).

Urban development also provides stressors to the stream environment. During the
urbanization process, lands that were previously vegetated and open are converted to uses
that usually increase the amount of impervious surface. This results in increased runoff
volume and pollutant loading. Urbanization, in general, typically results in changes to
the physical, chemical and biological characteristics of the watershed (EPA, 1999).

15



Urban development can cause an increase in pollutants that can have a direct impact on
water quality. The major pollutants that have been found in runoff from some urban
areas include sediment, nutrients, oxygen-demanding substances, heavy metals,
petroleum hydrocarbons, pathogenic bacteria, and viruses. To help protect streams from
potential water quality degradation from urban non-point source pollution, runoff
management goals need to be developed and pursued. These should include maintaining
predevelopment hydrologic conditions, minimizing soil erosion and sedimentation, runoff
control and maintaining riparian resources (EPA, 1999).

Although turbidity was identified as the most common stressor in Arizona’s streams in
the 2000 305(b) report, this could be somewhat misleading. ADEQ (2001b) has indicated
that turbidity data can be unreliable, and that turbidity is merely a surrogate measurement
for estimating the amount of suspended solids in water. For these and other reasons,
ADEQ has proposed to repeal the current numeric turbidity criteria.

In place of the turbidity criteria, ADEQ is proposing to adopt a new numeric criterion for
suspended sediment concentration, which would apply at or near base flow, and not when
there is elevated flow in response to a precipitation event (ADEQ, 2001b). Sediment is
recognized as a significant water pollutant. ADEQ noted in its proposed rulemaking that
EPA has identified sediment as the single most widespread cause of impairment of the
nation’s rivers and streams. Similarly, Lawson (2002) believes that sediment is the most
serious pollutant to Arizona streams. Deposited on the bottoms of streams, it can impact
fish spawning, reduce habitat complexity in streams and fill in rearing pools. Heavy
sediment loads tend to destabilize the stream system, causing structural changes such as
channel widening, bank erosion and riparian habitat decline. Sediment can also cause
physical harm to aquatic organisms by causing clogged gills in fish (EPA,1999a; Lawson,
2002; Okay, 1998).
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Priority Stream Water Quality and Potential Stressors

Readily available water quality data for each of the designated high priority streams were
compiled and reviewed. Some streams had no known water quality data while others
have been monitored extensively. In addition to reviewing the water quality data, PAG
also looked at land uses and possible threats to the streams. Land ownership is shown on
maps in Appendix A. The stream delineations are based on information from the PAG
GIS Coverage of Perennial Streams, Intermittent Streams, and Areas of Shallow
Groundwater, Final Project Report, from January 2000. Water quality data for the
streams that have been monitored are included in Appendix C.

Agua Caliente Canyon

Agua Caliente Canyon Wash has intermittent flow and is located in an area with over
1000 acres of hydro-mesoriparian habitat, a deciduous riparian forest, a mesquite bosque,
and shallow groundwater. This is an historic leopard frog location. This reach of the
stream is located partly within the national forest boundary and is therefore relatively
protected. A review of 1992 aerial photography of the area shows no built structures near
the stream but there is evidence of hiking or livestock trails. This stream is located close
to the urban area and might be impacted by recreational uses. Agua Caliente Spring, a
rare perennial spring in the Tucson Basin, has perennial flow and possible potential for
restoration projects for both aquatic flora and fauna, but was not included on the SDCP
Riparian Element table. Water quality data for the spring are not available at this time.
Water quality data are available for Agua Caliente Canyon from the ADEQ database and
are included in Appendix C.

Agua Verde Creek

Agua Verde Creek has intermittent stream flow for over 15 miles and is associated with
approximately 300 acres of Class A riparian habitat, a mesquite bosque, and shallow
groundwater. Leopard frogs and fish exist in this creek

The creek is located in the corridor between the Rincon Mountains and the Santa Rita
Mountains. Agua Verde Creek is a tributary of Cienega Creek downstream of the Marsh
Station Bridge. Though Agua Verde Creek is not listed in R18-11, Appendix B, it is a
tributary to a listed waterbody; therefore water quality standards under R18-11-105
apply. In this case the aquatic and wildlife (warm water) full body contact, and fish
consumption standards apply.

In addition, the lower portion of Cienega Creek has been designated as a unique
waterbody by the state. Once a surface water is classified as a unique water, land use
activity in the watershed (which includes Agua Verde Creek) must be conducted in such
a way that prevents the degradation of existing water quality. Land uses that cause
nonpoint source pollution, including cattle grazing, mining, and agriculture, are not
exempt from the antidegradation policy.
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This reach of Agua Verde Creek is just south of the Coronado National Forest Boundary
and traverses private, state, and county land in rural Pima County. A number of
unimproved roads cross the streambed in this area. Aerial photography from 1992 and
topographic maps from 1994 show unimproved roadways and some man-made structures
along this reach. Most prominent are stock tanks, water wells, and ranch structures,
surrounded by areas showing signs of pedestrian, livestock or off-road vehicle traffic.
Land uses that might impact this stream would be ranching and grazing, pumping of the
shallow groundwater and water diversion, septic systems and off-road vehicle uses that
could result in possible habitat destruction or water degradation.

No known water quality data are available for Agua Verde Creek.

Arivaca Creek

Arivaca Creek has perennial and intermittent stream flow for over three miles through
more than 1000 acres of hydro-mesoriparian habitat, including a deciduous riparian
forest; it is associated with shallow groundwater. This is an historic leopard frog location
with native fish establishment potential. Arivaca Creek is one of few perennial water
sources in the area and is one of the major tributaries to Brawley Wash, which eventually
flows into the Santa Cruz River north of the Pima/Pinal County line. The perennial flow
is located near the community of Arivaca and includes the Arivaca Cienega within the
Buenos Aires National Wildlife Refuge. There are no records of natural populations of
native fish in Arivaca Creek, but in the 1930’s there was an attempt to establish Gila
topminnow (Pima County, 2000).

This creek flows through the community of Arivaca, is bordered by a main roadway, and
is therefore easily accessible. Land uses that might impact the water quality would
include accidental or deliberate dumping of hazardous substances, agriculture, grazing or
livestock impacts, recreational impacts, water diversion, development (urbanization) and
septic systems.

ADEQ has monitoring data for several reaches of Arivaca Creek. ADEQ’s stream
assessment indicated that the stream was in full support of its use designation and that it
had low dissolved oxygen due to the spring source and low flows. Water quality data for
Arivaca Creek are included in Appendix C.

Bingham Cienega

The Bingham Cienega has perennial surface water and is a unique wetland environment.
The Bingham Cienega supports longfin dace and lowland leopard frogs, a variety of
birds, and has native fish establishment potential (PAG, 2001). The area has historically
been used for farming and ranching. In 1989, Pima County Flood Control District
purchased the 28 acre Bingham Cienega and the surrounding 285 acres for the purpose of
restoring natural ecological processes and preventing floodplain development. The area
is managed by the Nature Conservancy (PAG, 2001). Because of its protected status,
water quality threats are probably minimal. Water quality data for Bingham Cienega are
included in Appendix C.
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Buehman Canyon

Buehman Canyon has both perennial and intermittent stream flow over more than 7.5
miles, through more than 200 acres of Class A riparian habitat. The reach from the
headwaters to an unnamed tributary is currently classified as a “Unique Water” by the
State.

Longfin dace and lowland leopard frogs have been recorded in this stream reach.
Transplanted stocks of desert pupfish were in the stream in 1989, but currently their
status is unknown (Marsh and Sada, 1993). The area has additional native fish
establishment potential.

Most of the perennial and intermittent flow is on private land, owned by The Nature
Conservancy, with a small portion on state trust land. Aerial photography from 1992
shows many unimproved roads and trails in and around the perennial and intermittent
reaches of this stream. Topographic maps from 1981 show mineshafts and prospecting
areas along the stream. The area has been used for recreational purposes such as off-road
vehicle riding and hiking. Potential impacts on the stream would be from human
disturbance and erosion. Because of its protected status, and its isolated location, water
quality threats from future land uses are probably minimal. Water quality data are
included in Appendix C.

Canada del Oro

The Canada del Oro has perennial and intermittent stream flow for more than five miles
through 300 acres of hydro-mesoriparian habitat and a mesquite bosque. Two native fish
species are found here, and it is an historic leopard frog location. Aerial photography
from 1995 shows unimproved roads and jeep tracks in the area of this stream. The
perennial and intermittent portions of the stream are entirely within national forest land
and therefore subject to minimal impacts, which could include recreational impacts from
people and possibly livestock impacts.

ADEQ has evaluated this stream and determined it is in full support of its designated use.
Data for Canada del Oro are included in Appendix C.

Cienega Creek (lower)

Lower Cienega Creek has perennial and intermittent stream flow (7.5 miles) through
more than 550 acres of hydro-mesoriparian habitat, 55 acres of Class A riparian habitat, a
deciduous riparian forest, and a mesquite bosque; it is also associated with shallow
groundwater. One native fish species and leopard frogs are in the area. Establishment of
additional native fish species may be possible. This portion of Cienega Creek has been
designated as a “Unique Water” by the state. Pima County Parks and Recreation manage
the lower portion of the creek, and PAG has conducted monthly stream flow and well
water level monitoring since the late 1980°s.
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Land in the Cienega Creek basin (both upper and lower Cienega Creek) includes BLM,
state, county, and private holdings. Uses include grazing, recreation, transportation
corridors, mining, agriculture, and private residences. Much of the basin is part of an
open-space network that includes the Cienega Creek Natural Preserve, the Las Cienegas
National Conservation Area, Saguaro National Park and the Coronado National Forest
(PAG, 1998).

Various existing and future land uses could adversely affect the quality and quantity of
surface water, groundwater, and riparian habitat. Urbanization in the area could lead to
increased groundwater withdrawals that might lower the groundwater table in the basin.
This could result in diminished perennial stream flow and a loss of riparian vegetation.
In addition, a proliferation of on-site residential waste treatment systems, particularly if
they are not properly installed or maintained, could lead to a nutrient problem.

Other potential land use impacts include the threat of water degradation from spills or
accidental releases of hazardous substances transported through the area on the railroad
and Interstate 10. These reaches are easily accessible by road, which increases the
likelihood of impact from deliberate dumping of debris or harmful substances. In
addition, mining activities could result in stream degradation by increasing turbidity and
contributing runoff potentially containing heavy metals. Agriculture uses can lead to the
introduction of nitrates and pesticides into the waterway (PAG, 1998). According to
Dr. Lin Lawson of ADEQ the biggest threat to Cienega Creek at the present time is the
large volume of sediment that is introduced into the creek from its tributaries (Lawson,
2002).

This is one of the most extensively monitored streams in Pima County. ADEQ
monitored Cienega Creek from Interstate 10 to the Del Lago dam and found it to be in
full support of its designated use. Water quality data for Cienega Creek (lower) are
included in Appendix C.

Cienega Creek (upper)

The upper Cienega Creek has perennial and intermittent stream flow for more than 12
miles through 900 acres of hydro-mesoriparian habitat and a mesquite bosque. The creek
is also associated with areas of shallow groundwater. Three native fish species and
leopard frogs exist in this reach. The upper portions of the basin are included in the Las
Cienegas National Conservation Area and are maintained by the BLM.

Uses in the upper portion of the creek include: grazing, which can de-stabilize the banks
resulting in sedimentation; recreation; and off-road vehicle use, which if not properly
managed, could lead to degradation of the stream. As with the lower portion of Cienega
Creek, the upper section is also easily accessible by road, increasing the likelihood of
illegal dumping of debris and harmful substances into the creek.

ADEQ has evaluated the upper portion of Cienega Creek, from the headwaters to
Interstate 10, and found that it is in full support of its designated use. Water quality data
for Cienega Creek (upper) are included in Appendix C.
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Davidson Canyon

Davidson Canyon has been determined to have both perennial and intermittent stream
flows (two miles). The area has Class A riparian vegetation, shallow groundwater, one
known native fish species (longfin dace) and leopard frogs. Additional native fish
establishment may be possible (Pima County, 2000a). The stream is located in the
corridor between the Santa Rita Mountains/Sonoita Valley and the Rincon Mountains
(Pima County, 2000).

The perennial and intermittent reaches of this stream flow through private and state lands
before joining with Cienega Creek. This stream is listed in the Water Quality Standards’
Appendix B with an A&Ww use designation. Aerial photography from 1992 shows
ranches and unimproved roadways in the area of the stream. Also, topographic maps
show a pipeline, a power line, and unimproved roads crossing the streambed. Farther
upstream there are mine shafts and areas where mineral prospecting has occurred. These
reaches might be vulnerable to degradation from groundwater pumping and habitat loss,
future upstream mining, and grazing and livestock uses, which can lead to sedimentation.
(Pima County, 2000).

No known water quality data are available for Davidson Canyon.

Empire Gulch

Empire Gulch has perennial and intermittent stream flow for about one and one half
miles. Leopard frogs are known to be in the area. Empire Gulch is also the only location
in Pima County where the Huachuca water umbel is currently found. In the fall of 2001,
the stream was stocked with longfin dace and Gila topminnow. Empire Gulch is listed in
the Water Quality Standards as having an A&Ww use designation. This stream is a
priority for the BLM. The BLM assumed ownership of the area in 1989 and cattle have
been restricted from Empire Gulch since 1992 in order to allow restoration. This area has
been thoroughly documented and monitored since that time. However, water quality has
not been measured on a regular basis. Conductivity has been measured at 550
umhos/cm, pH at 7.4, and temperature from 15-17 © C at the source (Simms, 2001).

No additional water quality data are available for Empire Gulch.

Espiritu Canyon

Espiritu Canyon is in the northeast corner of Pima County and flows from the national
forest boundary, through state land, and into City of Tucson land. This stream has
documented perennial and intermittent stream flow for over four and one half miles and
has leopard frog habitat. Information on shallow groundwater is not available. There is
a potential for native fish establishment in this waterbody. Aerial photography from
1992 and the 1994 topographic map show several unimproved roads in and around this
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stream. The area could be impacted by grazing, off-road vehicle use, and other
recreational uses.

No known water quality data are available for Espiritu Canyon.
Florida Canyon

Florida Canyon is an intermittent stream that flows for over three miles. PAG found no
information on riparian vegetation or native fish species, but leopard frogs are known to
be in the area. This is a priority stream for USFS. This reach is entirely on federal land

(national forest) and might be impacted by grazing or recreational uses.

No known water quality data are available for Florida Canyon.

Mattie Canyon

Mattie Canyon has perennial and intermittent stream flow for over one and a half miles.
There is no riparian vegetation information available for this stream. Gila topminnow
(PAG, 2000a) and Gila chub are present in this stream and it has historically been a
leopard frog location. This stream is located on BLM land and is a tributary to Cienega
Creek. It is not listed in the state’s Water Quality Standards. However, since it is a
tributary to the upper Cienega Creek it is covered by R18-11-105 and therefore has a use
designation of A&Ww. Aerial photography from 1992 and the 1994 topographic map
show numerous unimproved roads and trails in and around the perennial and intermittent
portions of this stream. The water quality could be impacted by recreational uses and
grazing, which could lead to sediment problems.

No known water quality data are available for Mattie Canyon. However, ADEQ

(Lawson, 2002) has indicated that the biggest problem here is sediment due to a headcut
moving upstream.

Quitobaquito Spring

Quitobaquito Spring and pool make up a unique aquatic and riparian habitat in western
Pima County, where there are few perennial water sources. The spring is located on the
south side of the Quitobaquito Hills, just north of the international boundary. The water
from Quitobaquito Spring is a sodium bicarbonate chloride type with dissolved solids
concentrations that range from 662-783 mg/l. A pH of 8.1 and a fluoride concentration
of 4.4 mg/1 have also been measured (Carruth, 1996). A sample collected by Arizona
Department of Water Resources in 1988 had a total dissolved solids (TDS) concentration
of 671 mg/l, and average flow from the spring outlets in 1988 was 30 gallons per minute.
(ADWR, 2001). The Quitobaquito pupfish, C. macularius eremus, is endemic to this
area.

The spring and pond are located in the Organ Pipe National Monument and are very near
a major road in Mexico and easily accessible. In fact, Quitobaquito Springs is a bus rest
stop on Mexico Highway 2, for the route between Caborca and San Luis Rio Colorado,
Mexico. Possible impacts to the waterbody would be degradation from dumping or spills
of harmful substances. Another threat to the spring comes from agricultural spraying and
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groundwater pumping in Mexico. Aerial photography from 1995 shows a series of
unimproved roads around the pond area.

Water quality data for Quitobaquito Spring and Pond are included in Appendix C.

Rincon Creek

Rincon Creek has intermittent stream flow for more than 11 miles through over 500 acres
of hydro-mesoriparian habitat, a deciduous riparian forest, and a mesquite bosque; it is
associated with shallow groundwater. Leopard frogs and one native fish species exist in
the headwaters of the creek.

This stream begins on federal land and then travels through numerous private holdings
that are slated for development. Possible impacts on the stream are from urbanization,
septic tanks, recreation, and its accessibility to transportation corridors. Groundwater

pumping for development might deplete the local aquifer, which would impact stream
flow and local riparian communities.

No known water quality data are available for Rincon Creek.

Sabino Canyon (upper)

Sabino Canyon is a tributary of Tanque Verde Wash in the Santa Cruz River drainage.
The creek was determined to have perennial flow for most of the upper portion (PAG,
2000a). The stream flows through more than 800 acres of hydro-mesoriparian habitat, a
deciduous riparian forest, and a mesquite bosque; it is associated with shallow
groundwater. Historically, three native fish species and leopard frogs have been found
here. This stream may be a possible Gila topminnow reintroduction site.

Potential impacts to water quality could come from heavy recreational uses and the
introduction of exotic aquatic species.

ADEQ sampled the water in Sabino Creek below Summerhaven for general water
chemistry parameters. Recent monitoring of the reach above the east fork of the Sabino

Canyon documented that a few isolated ponds had naturally occurring low dissolved

oxygen. The reach from the headwaters to the Tanque Verde Creek was assessed by

ADEQ and found to be in full support of its designated use. The results from samples
collected by ADEQ are included in Appendix C.

Sabino Canyon (lower)

Lower Sabino Canyon, in the Sabino Canyon Recreation Area, has intermittent stream
flow to near the confluence with Tanque Verde Creek (PAG, 2000a). A succession of
large pools, which sustain populations of Gila chub, can be found year round in this
reach.
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This reach is accessible through the recreation area and is used heavily for recreation.
Use impacts to this stream could be recreation, erosion and sedimentation, and the
possibility of the release of harmful substances into the water. Another problem for
lower Sabino Canyon is the presence of nonnative aquatic species that have a negative
impact on the native aquatic species (AGFD, 1999). ADEQ has sampled this reach of
Sabino Canyon, and the results are included in Appendix C.

San Pedro River

The San Pedro River in Pima County has perennial and intermittent stream flow

(12 miles), through more than 2300 acres of hydro-mesoriparian habitat, a deciduous
riparian forest, a mesquite bosque, and an area of shallow groundwater. Historically, 10
native fish species (one native fish species extant), leopard frogs, and pygmy owls have
been found here.

The San Pedro River begins in the desert grasslands near Cananea in northern Sonora,
Mexico. It then flows through Cochise, Pima and Pinal counties in Arizona and joins the
Gila River. Water quality impacts from sewage discharges in Mexico can extend across
the U.S. border during times of high flow (Lawson, 2002). Land ownership within one
mile along the San Pedro River from the Arizona-Mexico border north to Redington,
Arizona, is 41% private, 34% BLM, 24% State, and less than 1% United States Army.
Since 1988, the BLM lands along the river from the international border to just below St.
David, Arizona, have been designated as a Riparian National Conservation Area
(Weedman, 1996).

Land uses in the watershed include mining, agriculture, grazing, logging, industry,
residential and recreational. Some of the known uses that have the potential to impact
water quality include groundwater withdrawals for agriculture, municipal uses and
sewage effluent (Weedman, 1996). Also much of the river is accessible from
transportation corridors, and accidental spills or dumping of hazardous substances could
affect water quality.

The reach of the San Pedro River in Pima County flows through Redington and is easily
reached from Redington Road. This reach is mostly on private land. The area is used for

ranching and recreation. Potential threats to the water quality include sediment, grazing,
agricultural runoff, off-road vehicle use, septic systems, and the possibility of accidental
or illegal dumping due to the close proximity of the road. Aerial photos from 1992 and
topographic maps from 1994 show that many unimproved roads, trails, and an
underground pipeline traverse the river.

Water quality data for the San Pedro River are included in Appendix C.

Santa Cruz River (mid/lower)

The Santa Cruz River has perennial and intermittent stream flow for more than 22 miles
through 3500 acres of hydro-mesoriparian habitat, a deciduous riparian forest, and a
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mesquite bosque. This portion of the river is effluent dominated, receiving discharges
from both the Roger Road WWTP and the Ina Road WPCF. As an effluent dependant
reach, different state water quality standards apply than for the other priority streams in
Pima County.

The Santa Cruz River flows through private, state, and federal lands. It is heavily
developed and channelized through Nogales, Sonora, and Nogales, Arizona, and Tucson,
Arizona. Sewage effluent enters the river from treatment facilities in Nogales and
Tucson. The river is associated with a wide variety of land uses which include grazing,
mining, urbanization, and groundwater pumping (Weedman, 1996). Native fish species,
including Gila chub, desert sucker, Gila topminnow, desert pupfish, Sonoran sucker, and
longfin dace were recorded in the Santa Cruz River near Tucson in the past. The last
known records of fish in this part of the river were in 1943. Historically, leopard frogs
have also been found here.

The effluent dependent reach of the Santa Cruz River downstream from the Nogales
International Wastewater Treatment Plant supports native fish populations (longfin dace,
desert sucker, Sonoran sucker, and Gila topminnow). Currently there are no native fish
documented in the effluent dependent reach of the Santa Cruz River north of the two
wastewater treatment plant outfalls in Pima County.

Land uses around the Santa Cruz River from Avra Valley Road to Trico Road include a
major transportation corridor, Interstate 10 and the railroad, an active and a closed
landfill, industrial area and agriculture. In addition, a number of facilities, both upstream
and downstream from Tucson, have NPDES permits allowing discharges into the Santa
Cruz River. Much of the river is also channelized and bank protected, and is crossed by
numerous bridges. Future plans for this resource should take into consideration that other
demands for this water, such as increased reuse, may decrease the amount available for
additional proposed uses.

Water quality data are available for the effluent dependent reach of the Santa Cruz River
below the Roger and Ina Road wastewater treatment plants. ADEQ, USGS, Pima County
Wastewater Management Department, and others have monitored this river.

Many different studies have been done on the effluent dependent Santa Cruz River.
Concentrations of periphytic chlorophyll- a were studied in the Santa Cruz River by the
USGS. The results showed that chlorophyll-a concentrations from the effluent dependent
waters were one to two orders of magnitude greater than at the non-effluent dependent
comparison sites. These finding were consistent with other studies and demonstrate the
water quality differences of the effluent-dependent waters as compared with water quality
at control sites. The effluent dominated reaches showed fewer numbers of aquatic
invertebrate species than the comparison sites. The species that were found were those
that were more tolerant of waters with organic loading (Gebler, 1998). It is important to
note that the comparison reported by Gebler (1998) was between streams that had
entirely different sets of standards. The Santa Cruz is an effluent-dependent water, with
its own set of standards, whereas the control site was a perennial warm water stream with
stricter standards. The most recent data indicate that all of the Santa Cruz River standards
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are being met.

Water quality data for the Santa Cruz River are included in Appendix C.

Tanque Verde Creek (upper)

Tanque Verde Creek has greater than 17 miles of perennial and intermittent stream flow
through more than 1000 acres of hydro-mesoriparian habitat, a deciduous riparian forest,
and a mesquite bosque; it is associated with shallow groundwater. One native fish
species and leopard frogs are known to be in this stream. The perennial reach of this
stream, located at the Tanque Verde Falls and within the Coronado National Forest, is
considered to be a priority for the USFS. This stream is easily accessible from the road
that goes through Redington Pass and is a popular recreation area for off-road vehicle
use, swimming, and hiking. Aerial photos show numerous trails and unimproved roads
on both sides of the streambed. Potential impacts to this stream would be from
recreational uses, dumping of hazardous substances and debris and sedimentation.
ADEQ evaluated a reach of Tanque Verde Creek from Wentworth Road to Rillito Creek
and found it to be in full compliance with its designated use.

PAG was not able to locate any water quality data specific to the upper Tanque Verde

Creek. Water quality data from Tanque Verde Creek at Sabino Canyon Road are included
in Appendix C.

Wakefield Canyon/ Nogales Spring

This stream has perennial and intermittent stream flow for nearly two miles and over 35
acres of Class A riparian habitat. The reach includes a series of springs, but no shallow
groundwater information is available. This area contains leopard frogs and has potential
for native fish establishment (Pima County, 2000a). The reaches are located in a corridor
between the Whetstone Mountains and the Rincon Mountains. The perennial and
intermittent portions of this stream are located on BLM and state owned land adjacent to
national forest land. Review of a 1992 aerial photo showed unimproved roads and a
stock tank in the vicinity of the perennial portion of Wakefield Canyon. Land uses that
could impact this waterbody include grazing, off-road vehicles and recreation uses.

No known water quality data are available for Wakefield Canyon.
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Priority Streams Water Quality Protection and Monitoring

The most effective water quality control plan starts with a watershed protection plan, and
the primary purpose of the plan should be to prevent water quality degradation. In fact,
state rules (R18-11-107) require that the level of water quality necessary to protect
existing uses be maintained and protected. Furthermore, where the existing water quality
of a surface water surpasses the applicable standard, the existing quality must be
maintained and protected. Only under specific circumstances, and following specific
procedures, will the state allow water quality degradation. Given this requirement, it is
the responsibility of the government and all property owners involved to ensure the water
quality is not compromised.

A comprehensive effort to ensure that the water quality of priority streams in Pima
County is not degraded will likely involve three components: (1) land use planning to
identify which future land uses (including potential pollutant dischargers) are appropriate
near the streams; (2) minimization of impacts from existing and future land uses; and (3)
regularly-scheduled monitoring to ensure that the quality of the streams is not degraded.
Implementation of these components would involve landowners, land management
agencies, regulatory agencies, and planners. Cooperation among different jurisdictions,
private and public interests, and various stakeholders would be necessary.

Land Use Planning

The focus of land use planning for maintaining priority streams' water quality should be
future point-source and nonpoint-source discharges of pollutants, which include sediment
and erosion. Planning should encompass the entire watershed and look at current and
potential future practices, with the goal of reducing sediment input and physical stream
destruction. (Land use planning is also relevant with regard to protection of the quantity
of flows in streams, but water resources issues are not addressed in this report.) Table 2
is a list of land uses that might be associated with potential point-source or nonpoint-
source discharges of pollutants. Careful consideration should be given to land use plans
involving one or more of these land uses being sited near a priority stream.
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Table 2. Land Uses Affecting Surface Water. From: ADEQ Source Water
Assessment Plan and EPA Management Measures for Urban Areas.

Land Use Type of Contaminant

Landfills biological, nitrite, nitrate

Septic Systems biological, nitrite, nitrate, chemical

Wastewater Treatment Plants biological, nitrite, nitrate

Reuse Irrigation biological, nitrite, nitrate

Urban Runoff biological, chemical, sediment

Construction Site Runoff paints, metals, debris, soil erosion

Transportation corridors (roads) oil, grease, runoff and dumping

Utility Roads sediment

Railroads chemical spills

Golf Courses SOC

Industry (retail gasoline, dry cleaners)  VOC (via subsurface), spills

Mining Activities sediment, metals

Agriculture nitrite, nitrate, SOC, sediment

Grazing/feedlots biological, nitrite, nitrate, soil erosion,
sediment

Planning for future point-source discharges to streams is accomplished through the Pima
Association of Governments Clean Water Act Section 208 Areawide Water Quality
Management Plan. Under the Clean Water Act, the discharge of pollutants to surface
waters is prohibited without a National Pollutant Discharge Elimination System (NPDES)
permit, and a NPDES permit will not be issued for a point source that conflicts with the
208 Plan. Currently, the Santa Cruz River is the only priority stream to which point-
source discharges are authorized by NPDES permits. No point-source discharges to
priority streams other than the Santa Cruz River are included in the 208 Plan. Through
the 208 Planning process, local governments can decide which, if any, point source
discharges to priority streams should be allowed in the future.

Land use planning and zoning can provide additional tools to limit point-source
discharges to priority streams. For example, an area zoned for industry would
presumably be more likely to include point-source discharging facilities. By not planning
industrial zones near priority streams, the County could limit the likelihood of future
NPDES discharges to these streams without relying entirely on the 208 Planning process.

Planning for land uses that might contribute nonpoint source discharges to priority
streams can be accomplished through the County's Comprehensive Land Use Plan and
Sonoran Desert Conservation Plan, local cities' and towns' General Plans, and the
planning efforts of land owners and land management agencies such as the National
Forest Service, Bureau of Land Management, State Land Department, and National Park
Service. The County should encourage the responsible entities, when developing long
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range plans, to consider limiting certain land uses and activities near priority streams if
they are more likely to contribute to nonpoint source pollution, including excessive
sediment inputs. In unincorporated areas available for urban and residential
development, the County should determine what type of development is appropriate near
priority streams. The effects of infrastructure development (or lack thereof) should also
be considered. For example, developments with public sewers, paved roads, and water
lines would not have certain impacts that would be associated with residential areas
containing a proliferation of septic tanks and private wells. On the other hand, extensive,
high-density development that could be spurred by public infrastructure construction
could lead to other water quality concerns, such as increased recreational pressures on
nearby streams, runoff from parking lots and streets, and increased pollutant loads from
home and lawn chemicals.

Impact Minimization

Where potentially-polluting land uses exist, or are planned, in close proximity to priority
streams, the impacts of these land uses on the streams' water quality should be
minimized. This responsibility falls to regulatory agencies, land management agencies,
property owners, permit holders, and lease holders. For discharges that are covered by
individual water quality permits, regulatory agencies are responsible for ensuring that the
permit holders meet the conditions of the permits, and that permit requirements are
sufficient to ensure that water quality is protected. Although this responsibility primarily
rests with ADEQ, Pima County has an opportunity to participate through the public
review process when notified of ADEQ's intent to issue a permit. In addition, the County
has specific authorities that the state has delegated, such as the issuance of permits for on-
site waste disposal systems.

Discharges that are not covered by individual permits include discharges from many
nonpoint sources. ADEQ has a nonpoint source discharge program whose mission, as
stated on the ADEQ web site, is:

"to preserve, protect, and enhance water quality and public health for the citizens
of Arizona by minimizing the impact of pollution discharged to surface water and
ground waters from nonpoint sources. The program addresses water pollution
from irrigated agriculture, concentrated animal feeding operations, rangelands,
agriculture, urban runoff, construction, mining (sand and gravel), and recreation
activities. The nonpoint source program depends upon a combination of
regulatory controls and cooperatively-based implementation, including use of
extensive public outreach and education as well as community-based watershed
advisory groups."

The County should have an opportunity to participate in many of this program's
activities, including community-based watershed advisory groups addressing priority
streams. In addition, the County can implement best manage practices to limit nonpoint
source discharges from any lands or facilities it owns.
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In developing plans to minimize impacts from land uses near priority streams, the County
and the land management agencies it works with should pay particular attention to the
quality of aquatic habitat and the potential problem of sediment. Although this report has
focused to some extent on water quality data for constituents and parameters with
existing numeric standards, such as dissolved oxygen, turbidity, and metals, sediment has
been identified as a serious problem in Arizona (Lawson, 2002). In addition, ADEQ
(2001b) has stated that the USEPA identifies sediment as the “single most widespread
cause of impairment of the nation’s rivers and streams, lakes, reservoirs, ponds and
estuaries.” ADEQ (2001b) notes numerous problems associated with sedimentation,
including the filling of interstitial spaces in riffles and filling of rearing pools. Sediment
transport in streams is influenced by many factors, and the processes leading to sediment
problems are complex. Research on this topic is continuing, and the County should
continue to support these efforts.

Monitoring

Any comprehensive effort to protect the water quality of priority streams in Pima County
should include a water quality monitoring program for these streams. The monitoring
plan should address: (1) where to sample; (2) when to sample; (3) what to sample for;
(4) how to implement the program; and (5) data quality objectives (QA/QC). Ideally,
given unlimited resources, all of the perennial and intermittent stream reaches in Pima
County would be monitored on a seasonal basis every year, for all parameters for which
standards have been set for the streams' designated uses. However, because resources for
surface water quality monitoring are significantly limited, it is necessary to prioritize.

Because of the lack of water quality data and their priority status, PAG recommends that
the following streams receive first priority for further investigation and water quality
monitoring:

Agua Verde Creek
Davidson Canyon
Empire Gulch
Espiritu Canyon
Florida Canyon
Mattie Canyon
Rincon Creek
Wakefield Canyon

The remaining streams on the list of twenty priority streams should be next in
importance, followed by the other perennial and intermittent streams in the County.
Ephemeral streams would generally be the lowest priority, because of limited potential to
support aquatic species.
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At a minimum, each of the twenty priority streams should be sampled and evaluated at
least once to determine if they have the water quality and habitat potential to support
native aquatic species. It is unlikely that resources will be available to monitor all twenty
streams seasonally every year. However, it might be possible to monitor the streams
frequently enough to meet ADEQ's definition of "monitored" assessments, which
according to the 305(b) Water Quality Assessment report (ADEQ, 2000) are based on
data less than five years old, and at least four monitoring events within a year.

Little is known about the water quality requirements of specific native aquatic species
(PAG, 2001), therefore the monitoring at each stream should include all of the
parameters and constituents for which a surface water quality standard applies to that
stream, as well as physical parameters, sediment loading and habitat evaluation. If this is
not possible, we recommend that, at a minimum, the following field parameters, in
addition to aquatic habitat evaluations, be included in the monitoring program for all
streams:

e temperature

e pH

e dissolved oxygen

e clectrical conductivity

Where warranted by land uses in the watershed, monitoring for sediment, nutrients, trace
metals and pesticides would also be a priority, because these are among the most
common stressors in Arizona lakes and streams. Bioassessments could supplement or
replace the monitoring of field parameters and chemical constituents in some cases. In
order to implement the monitoring program, we recommend the following steps:

e Work with ADEQ to identify which priority streams could be included in its
ongoing surface water quality monitoring program.

e Work with other entities, including Arizona Game and Fish, the University of
Arizona, U. S. Forest Service, National Park Service, Bureau of Land
Management, and the U. S. Geological Survey, to discuss any plans they might
have for research or monitoring projects that might include priority streams;
identify possible cooperative research projects that could involve water quality
monitoring at these streams.

e Determine which priority streams are accessible, as far as terrain, vehicular
access, and landowner permission to sample.

e Identify and pursue potential funding sources for water quality and stream
ecosystem monitoring.

e Continue to support monitoring of priority streams within County-owned lands.

e Ifnecessary, expand the existing County-supported monitoring program to
include any priority streams that will not be monitored by other entities.
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Summary and Conclusions

Available water quality data for the high priority streams in Pima County indicate that the
overall water quality is good. Of the twenty high priority streams identified in Pima
County, twelve are included in the ADEQ 305 (b) Report 2000. Out of these twelve,
eleven are in full support of their designated uses. The Santa Cruz River from Canada del
Oro to Guild Wash was listed as not in full support of its designated use due to past low
dissolved oxygen (DO) readings. However, recent DO data from Pima County
Wastewater Management Department indicate that DO levels are currently at levels that
would warrant a full support designation. The State will reassess the use support
designation in its next 305(b) report.

ADEQ indicates in the 305(b) report that more assessment information is needed for
Agua Caliente. In addition, no water quality data are currently available for the following
streams: Agua Verde Creek, Davidson Canyon, Rincon Creek, Empire Gulch, Espiritu
Canyon, Florida Canyon, Mattie Canyon, the upper Tanque Verde, and Wakefield
Canyon. PAG recommends that the following waterbodies receive first priority for
further investigation and monitoring:

Agua Verde Creek
Davidson Canyon
Empire Gulch
Florida Canyon
Mattie Canyon
Rincon Creek
Wakefield Canyon

Most of the priority waterbodies are located at least partly within protected lands, such as
National Forests, National Parks, or County preserves, and are therefore fairly unlikely to
experience significant degradation. However, Agua Verde Creek, Rincon Creek, the San
Pedro River, and Davidson Canyon could be somewhat more prone to degradation than
the other priority waterbodies in the future, due to current land uses or land uses likely to
occur in the future. In addition, most (if not all) of the waterbodies are located in areas
with one or more land uses that present some degree of risk to water quality, including
dirt roads, off road vehicle use, other recreational activities, and grazing. These and other
land uses can contribute to adverse sediment effects and other water quality problems in
streams.

A comprehensive effort to ensure that the water quality of priority streams in Pima
County is not degraded will likely involve three components: (1) land use planning to
identify which future land uses (including potential pollutant dischargers) are appropriate
near the streams; (2) minimization of impacts from existing and future land uses; and (3)
regularly-scheduled monitoring to ensure that the water quality and habitat of the streams
is not degraded. Implementation of these components would involve landowners, land
management agencies, regulatory agencies, and planners. Cooperation among different
jurisdictions, private and public interests, and various stakeholders would be necessary.
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The County also might want to pursue nominating additional perennial streams for
Unique Water status. This status provides stringent protection against water quality
degradation. The State can classify a surface water as unique if it finds the nominated
body is an outstanding state resource water, based on the following criteria:

perennial water;

free-flowing condition;

good water quality;

meets one or both of the following conditions: is of exceptional recreational or
ecological significance, or threatened or endangered species are known to be
associated with the surface water and the existing water quality is necessary to
maintain the species.

Many of the priority streams appear to meet these criteria.
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APPENDIX B. NUMERIC STANDARDSAND OTHER CRITERIA
Arizona Surface Water Numeric Standards and Other Criteria

PARAMETER

DESIGNATED USE(S)

STANDARD OR
ASSESSMENT CRITERIA

CHRONIC STANDARDS

Aluminum (Al) DWS (SMCL) 50-200 pa/l
Ammonia (NH3) A&Wc/A&WwW Standard varies by temperature and pH., see equations in standards.
Antimony (dissolved) (Sb) A&WCc/A&WwW 88 pgl/l 30 pg/l
A&Wedw 1,000 pg/l 600 pg/l
Antimony (total) (Sb) DWS 6 ug/l NA
FBC/PBC 56 g/l
FC 140 pg/l
Arsenic (dissolved) (As) A&WCc/A&WwW/A&Wedw 360 pg/l 190 pg/l
A&We 440 pgl/l 230 g/l
Arsenic (total) (As) DWS/FBC/PBC 50 pg/l NA
AGL 200 pg/l
FC 1450 pg/l
AGI 2,000 pg/l
Peeple's Canyon Creek (Unique Waters) 20 pg/l
Barium (dissolved) (Ba) FBC/PBC 9,800 ug/l NA
Barium (total) (Ba) DWS 2,000 pg/l
Beryllium (dissolved) (Be) A&WCc/A&GWwW/A&Wedw 65 pg/l 5.3 pgl/l
Beryllium (total) (Be) FC 0.21 pg/l NA
DWS/ FBC 4 g/l NA
PBC 700 pg/l NA
Boron (total) (B) DWS 630 pgl/l NA
AGI 1,000 pg/l
FBC/PBC 12,600 pg/l
Cadmium (total) (Cd) DWS 5 g/l NA
FC 41 pgll
Agl/AgL 50 pg/l
FBC/PBC 70 pgll
Cadmium (dissolved) (Cd) A&W Standard varies by water hardness*, see published standards.
Chloride (Cl) DWS 250 mg/l (SMCL) NA
Chlorine (total residual) (Cl) A&WCc/A&WW/A&Wedw 11 mg/l 5 mgl/l
FBC/PBC 14mgl/l
Chromium (total) (Cr) DWS 100 pg/l NA
Agl/AgL 1,000 pg/l
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Arizona Surface Water Numeric Standards and Other Criteria

PARAMETER

DESIGNATED USE(S)

STANDARD OR
ASSESSMENT CRITERIA

CHRONIC STANDARDS

Chromium 11 (total) (Cr 111) FC 67,000 pg/l NA
FBC/PBC 140,000 pg/l

Chromium (dissolved) (Cr) Unique Waters standards for:
West Fork Little Colorado River, above Government 10 pgl/l
Springs 5 pg/l
Oak Creek and West Fork Oak Creek

Chromium Il (dissolved) (Cr) A&WW/A&WC/A&We/A&Wedw Standard varies by water hardness*, see published standards.

Chromium VI (total) (Cr VI) FBC/PBC 700 pg/l NA
FC 3,400 pg/l

Chromium VI (dissolved) (Cr VI) A&WCc/A&WW/A&Wedw/ 16 pg/l 11 pg/l
A&We 34 pg/l 23 pgll

Copper (dissolved) (Cu) A&WW/A&Wc/A&We/A&Wedw Standard varies by water hardness, see published standards.
DWS 1,000 pg/l NA
PBC/FBC 5,200 pg/l

Copper (total) (Cu) AgL 500 pg/l NA
Agl 5,000 pg/l

Cyanide (total) (Cn) A&Wc 22 g/l 5.2 pg/l
A&WW/A&Wedw 41 g/l 9.7 g/l
A&We 84 pgll 19 pg/l
AgL, DWS 200 pg/l
FBC/PBC 2,800 pg/l
FC 210,000 pg/l

Dissolved Oxygen (DO) A&WwW >6.0 mg/l
A&Wc >7.0 mg/l
A&Wedw >3.0 mg/l Applies to 3 hours after sunrise to sunset

>1.0 mg/l Applies to 3 hours after sunrise

West Fork Little Colorado (Unique Waters)
Peoples Canyon Creek (Unique Waters)
Cienega Creek (Unique Waters)

Bonita Creek (Unique Waters)

no decrease due to discharge

Escherichia coli FBC 30-day geometric mean (5 sample minimum) 130 CFU/100ml
single sample maximum 580 CFU/100ml
Fecal Coliform A&Wedw 30-day geometric mean (5 sample minimum) 200 CFU/100 ml

10% samples for a 30-day period

single sample maximum

400
CFU/10
0o ml
800 CFU/100 ml
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Arizona Surface Water Numeric Standards and Other Criteria

PARAMETER

DESIGNATED USE(S)

STANDARD OR
ASSESSMENT CRITERIA

CHRONIC STANDARDS

A&WwW/A&WCc/A&We/A&Wedw/DWS/PBC/Agl/AgL

30-day geometric mean (5 sample minimum)

10% samples for a 30-day period
single sample maximum

1,000 CFU/100 ml
2,000 CFU/100 ml
4,000 CFU/100 ml

Fluoride (F) DWS 4 mgll NA
DWS (SMCL) 2 mg/l
FBC/PBC 8.4 mgl/l

Lead (dissolved) (Pb) A&WW/A&WC/A&We/A&Wedw Standard varies by water hardness, see published standards*.

Lead (total) (Pb) DWS 50 pg/l NA
AgL 100 pg/l
Agl 10,000 pg/l

Manganese (total) (Mn) DWS 4,900 pg/l NA
Agl 10,000 pg/l
FBC/PBC 19,600 pg/l
Unique Waters standards for:
People's Canyon Creek, Burro Creek, and Francis Creek 500 pa/l

Mercury (dissolved) (Hg) A&WCc/A&WW 2.4 ugll 0.01 pg/l
A&Wedw 2.6 pg/l 0.2 pg/l
A&We 5.0 pg/l 2.7 ugll

Mercury (total) (Hg) FC 0.6 pg/l NA
DWS 2 pgll
AgL 10 pg/l
FBC/PBC 42 g/l

Nickel (dissolved) (Ni) AW Standard varies by water hardness, see published standards*.

Nickel (total) (Ni) DWS 100 pgl/l 140 pg/l
FC 730 pgll 400 pg/l
FBC/PBC 2,800 pg/l

Nitrate (as N) (NO3) DWS mean value 10 mg/I NA
San Pedro (Curtiss-Benson) 10 mg/I
FBC/PBC 224 mg/l

Nitrite (as N) (NO2) DWS 1 mg/l NA
FBC/PBC 14 mg/l

Nitrogen (total) (N) See nutrient chart below

Nitrate/Nitrite (as Total Nitrogen) DWS 10 mg/!
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Arizona Surface Water Numeric Standards and Other Criteria

PARAMETER

DESIGNATED USE(S)

STANDARD OR
ASSESSMENT CRITERIA

CHRONIC STANDARDS

pH

A&W/FBC/PBC

DWS

Agl

Unique Water standards for: Bonita Creek, Cienega Creek,
West Fork Little Colorado, Oak Creek, and West Fork Oak
Creek

6.5 - 9.0 OR Maximum change due to discharge 0.5

5.0-9.0
45-9.0

no change due to discharge

Phosphorus (total) (P)

See nutrient chart below

Selenium (total) (Se) A&WW/A&WC/Ag! 20 pg/l 2 ugll
A&We 33 g/l NA
A&Wedw/AgL/DWS 50 pg/l 2 ugll
FBC/PBC 700 pg/l 2 pgll
EC 9,000 g/l NA
Silver (total) (Ag) DWS (SMCL) 100 pg/l NA
Silver (dissolved) (Ag) AZWW/A&WCc/A&We/A&Wedw Standard varies by water hardness, see published standards*.
Sulfides (S2) AW 0.1 mg/l NA
Sulfate (SO4) DWS 250 mg/l (SMCL) NA
Temperature A&Wc 10EC NA
(maximum increase due to discharge) A&WW/A&Wedw 30EC
Unique Water standards for: Bonita Creek, Cienega Creek, no increase due to discharge
West Fork Little Colorado, and People's Canyon
Thallium (total) (TI) DWS 2 g/l NA
FBC/PBC 41 pg/l
FC 12 pgl/l
Thallium (dissolved) (TI) A&WCc/A&WW/A&Wedw 700 pg/l 150 pg/l
Total Dissolved Solids (TDS) DWS mg/l (SMCL) 500 mg/l NA
Agl (EPA criteria -- more sensative crops) 1000 mg/I
Agl (EPA criteria -- less sensative crops) 2000 mg/|
Unique Water standards for: West Fork Little Colorado no increase due to discharge NA

River, Bonita Creek, & Cienega Creek

Colorado River:
below Hoover Dam
below Parker Dam
at Imperial Dam

NA

(flow-weighted average annual)
723 mgl/l
747 mgll
879 mgl/l
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Arizona Surface Water Numeric Standards and Other Criteria

PARAMETER

DESIGNATED USE(S)

STANDARD OR
ASSESSMENT CRITERIA

CHRONIC STANDARDS

Turbidity (NTU) A&Wc (streams & lakes) 10 NTU NA
A&Wedw, A&Ww (lakes only) 25 NTU
A&Ww, A&Wedw (streams only) 50 NTU
Oak Creek (Unique Waters) 3 NTU change due to discharge
Peoples Canyon Creek (Unique Waters) 5 NTU change due to discharge
Cienega Creek (Unique Waters) 10 NTU
Bonita Creek (Unigue Waters) 15 NTU
Uranium (dissolved) (Ur) DWS 35 pg/l NA
Zinc (total) (Zn) DWS 2,100 pg/l NA
Agl 10,000 pg/l
FC 22,000 pgl/l
AgL 25,000 pg/l
FBC/PBC 42,000 pg/l

Zinc (dissolved) (Zn)

A&WW/A&WC/A&We/A&Wedw

Standard varies by water hardness*, see published standards.

*Standard is calculated using equations published with the surface water standards (e.g., copper A& Wc acute standard; g0-9422[inhardness)]-1.464) - |y
these equations, hardness (expressed as CaCO;) does not exceed 400 mg/L.

RADIOCHEMICAL STANDARDS

Radiochemical

Designated Use Standard

(mean value)

Gross Alpha (excluding radon and uranium) DWS 15 pCill
Radium-226 + Radium-228 DWS 5 pCill
Strontium 90 DWS 8 pCill
Tritium DWS 20,000 pCi/l

WATERSHED OR SITE SPECIEFIC | QCATION

NUTRIENT STANDARDS

Annual Mean

90th Percentile

Single Sample Max

Verde River and tributaries -- above Bartlett Lake

P 0.10 mg/I
N 1.00 mg/l

0.30 mg/I
1.50 mg/l

P 1.00 mg/I
N 3.00 mg/|
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Arizona Surface Water Numeric Standards and Other Criteria

NUTRIENT STANDARDS

WATERSHED OR SITE SPECIFIC | OCATION Annual Mean 90th Percentile Single Sample Max

Oak Creek including West Fork (in Verde Watershed) P 0.10 mg/I P 0.25 mg/I P 0.30 mg/I
(Unique Waters standard) N 1.00 mg/l N 1.50 mg/l N 2.50 mg/I
Black River, Tonto Creek and their tributaries (in Salt Watershed) P 0.10 mg/l P 0.20 mg/I P 0.80 mg/I

N 0.50 mgl/l N 1.00 mgl/l N 2.00 mg/l
Salt River and tributaries (except Pinal Creek) -- from confluence of Black and White to P 0.12 mg/l P 0.30 mg/I P 1.00 mg/l
Roosevelt Lake N 0.60 mg/l N 1.20 mg/I N 2.00 mg/l
Salt River -- below Stewart Mtn. Dam to confluence w/Verde River P 0.05 mg/l P NNS P 0.20 mg/l

N 0.60 mg/I N NNS N 3.00 mg/l
Roosevelt, Apache, Canyon, and Saguaro Lakes P 0.03 mg/I P NNS P 0.60 mg/I
(composites at 2- and 5-meter depth) N 0.30 mg/I N NNS N 1.00 mg/l

(maximum of any set)

Little Colorado River and tributaries -- above River Reservoir. in Greer; So Fork LCR -- P 0.08 mg/l P 0.10 mg/I P 0.75 mg/l
above South Fork Campground; and Water Canyon Creek --above USFS boundary N 0.60 mgl/l N 0.75 mgl/l N 1.10 mg/l
Little Colorado River -- at Apache County Road No 124 P NNS P NNS P 0.75 mg/l

N NNS N NNS N 1.80 mg/I
Little Colorado River -- from Amity Ditch diversion near AZ Hwy 273 to Lyman Lake (only P 0.20 mg/l P 0.30 mg/l P 0.75 mg/l
when < 50 NTU) N 0.70 mg/l N 1.20 mgl/l N 1.50 mg/I
Colorado River -- at Mexico/US Northern International Border near Morales Dam P NNS P 0.33 mg/l P NNS

N NNS N 2.50 mg/l N NNS
San Pedro River -- from Curtiss to Benson. P NNS P NNS P NNS

N NNS N NNS N as NO3 = 10 mg/I

N = Nitrogen, P = Phosphorus, NA = Not Applicable
Surface water standards are published in Arizona Administrative Code Title 18, Chapter 11 (R18-11-101 through R18-11-123).
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Arizona Screening Valuesfor Wildlife Tissue Samples

PARAMETER SCREENING VALUE COMMENTS
WILDLIFE HUMAN HEALTH
PROTECTION PROTECTION
Aldrin 0.1 ppm 0.3 ppm ! National Academy of Science/National Academy of Engineers (NAS) recommended guideline for
freshwater fish is 0.1 ppm (1973).
! US Food and Drug Administration (FDA) action level for edible portion is 0.3 ppm.
Alpha-benzene hexachloride or 0.1 ppm 0.07 ppm I NASrecommended guideline for freshwater fish is 0.1 ppm (1973).
Gamma-benzene hexachloride (BHC) (or mixture) 1 EPA screening value for fish consumption is 0.07 ppm.
! National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.01 ppm (mean value is less
than detection limit of 0.01 ppm) (Schmitt et al. 1990).
Arsenic (As) 1.3 ppm 3 ppm (inorganic) I Diminished growth and survival reported in immature bluegills when total arsenic residues in muscle is
more than 1.3 ppm fresh weight, or more than 5 ppm in adults (NRCC 1978).
I Whole body fish arsenic above 0.5 ppm may be harmful to fish (Walsh et al. 1977).
I National Contaminant Biomonitoring Program 85th percentile in fish tissue is 0.27 ppm (Schmitt and
Brumbaugh 1990).
! EPA screening value for fish consumption is 3 ppm inorganic arsenic.
I Birds are less sensative, and their diet can contain 100 ppm (Stanley et al. 1994).
Boron (B) 30 ppm (dry None available I Mallards with diets between 30-100 ppm (dry weight) were associated with growth reduction (Hoffman et
weight) al. 1990).
I Mallard diets containing more than 1000 ppm (dry weight) are potentially fatal (Smith and Anders 1989).
Cadmium (Cd) 0.1 ppm 10 ppm I A conservative estimate is that adverse effects on fish and wildlife are either pronounced or probable when
cadmium exceeds 0.1 ppm in the diet (in prey species) (Eisler 1985).
I Cadmium at more than 5.0 ppm whole animal (or 200 ppm in kidney) should be considered life-threatening
to the animal (Eisler 1985).
! Above 0.5 ppm (0.36 dry weight) is considered harmful to fish and wildlife (Walsh et al. 1977).
I National Contaminant Biomonitoring Program 85th percentile in fish tissue is 0.05 ppm. (Schmitt and
Brumbaugh 1990).
1 EPA screening value for fish consumption is 10 ppm.
(Note FDA is preparing criteria documents for this metal.)
Chlordane total 0.1 ppm 0.08 ppm I NAS recommended guideline for freshwater fish is 0.1 ppm (1973).
(Oxychlordane, Heptachlor, trans-Nonchlor, cis- ! FDA action level for edible portion is 0.3 ppm.
Nonclor, trans-Chlordane, cis-Chlordane) ! EPA screening value for fish consumption is 0.08 ppm.
I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.3 ppm, and mean value =
0.15 ppm (Schmitt et al. 1990).
Chromium (Cr) 1.0 ppm (dry None available ! Fish and wildlife tissues that contain more than 4.0 mg/kg dry weight (equivalent to 0.88 wet weight at
weight) 78% moisture) should be viewed as presumptive evidence of chromium contamination (Eisler 1986).
Copper (Cu) 1.0 ppm 30 ppm I National Contaminant Biomonitoring Program 85th percentile in fish tissue is 1.0 ppm (Schmitt and

Brumbaugh 1990).

! Young rainbow trout fed insects between 14-50 ppm experienced 60% mortality after 90 days, and
survivors had reduced growth (Woodward et al. 1994).

I Australian guideline for edible seafood products is 30 mg/kg copper (eleven other countries have set limits
between 10-100 ppm; the US has not established a limit) (California Environmental Protection Agency 1992).

B-7




Arizona Screening Values for Wildlife Tissue Samples

PARAMETER

Dacthal

SCREENING VALUE

WILDLIFE HUMAN HEALTH
PROTECTION PROTECTION

0.01

COMMENTS

I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.01 ppm (mean less than
detection limit of 0.01 ppm) (Schmitt et al. 1990).

DDT (all metabolites)

0.6 ppm

0.3 ppm

I Dietary levels of 0.6 to 3.0 ppm can result in a significant degree of eggshell thinning in a variety of
species (McLane and Hall 1972, Stickel 1973, Longcore and Stendell 1982).

I Brown pelican reduced productivity above 0.15 ppm and eggshell thinning at 0.5 ppm (EPA 1980).

! NAS recommended guideline for freshwater fish is less than 1.0 ppm (1973).

! FDA action level for edible portion is 5.0 ppm.

! EPA screening value for fish consumption is 0.3 ppm.

I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.8 ppm, and mean = 0.26
ppm. Proportion of metabolites were 79-83% DDD, 10-14% DDE, 5-8% DDT. Proportionately high levels of
DDT in fish, as compared to DDD and DDE, suggests recent or continuing inputs of DDT to the aquiatic
ecosystem) (Schmitt et al. 1990).

Diazinon

None available 0.9 ppm

! EPA screening value for fish consumption is 0.9 ppm.

Dieldrin

0.1 ppm

0.007 ppm

NAS recommended guideline for freshwater fish is 0.1 ppm (1973).

FDA action level for edible portion is 0.3 ppm.

EPA screening value for fish consumption is 0.007 ppm.

National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.15 ppm, and mean = 0.04
ppm (Schmitt et al. 1990).

Dioxins/furans

None available 0.0000007 ppm

! EPA screening value for fish consumption is 7 x 107 ppm.

Endosulfan (I & Il)

0.1 ppm

60 ppm

I EPA screening value for fish consumption is 60 ppm.
! National Academy of Science/National Academy of Engineers (NAS) recommended guideline for
freshwater fish is 0.1 ppm (1973).

Endrin

0.1 ppm

0.3 ppm

I NAS recommended guideline for freshwater fish is 0.1 ppm. (1973).

! FDA action level for edible portion is 0.3 ppm.

! EPA screening value for fish consumption is 3 ppm.

! National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.01 ppm (mean less than
detection limit of 0.01 ppm) (Schmitt et al. 1990).

Heptachlor

0.1 ppm

0.3 ppm

I NAS recommended guideline for freshwater fish is 0.1 ppm. (1973).
! FDA action level for edible portion is 0.3 ppm.

Heptachlor epoxide

0.1 ppm

0.01 ppm

NAS recommended guideline for freshwater fish is 0.1 ppm. (1973).

FDA action level for edible portion is 0.3 ppm.

EPA screening value for fish consumption is 0.01 ppm.

National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.03 ppm including traces of
heptachlor (mean is less than detection limit of 0.01 ppm) (Schmitt et al. 1990).

Hexachlorocyclohexane (total)

0.1 ppm

None available

! NAS recommended guideline for freshwater fish is 0.1 ppm. (1973).
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Arizona Screening Values for Wildlife Tissue Samples

PARAMETER SCREENING VALUE COMMENTS
WILDLIFE HUMAN HEALTH
PROTECTION PROTECTION

Lead (Pb) 0.5 ppm None available ! National Contaminant Biomonitoring Program's 85th percentile is 0.22 ppm (Schmitt and Brumbaugh 1990).
I Lead in fish above 0.5 ppm may be harmful to reproduction and survival of fish (Walsh et al. 1977).
I Lead in waterfowl liver over 2 ppm is elevated, and over 8 ppm has occurred in poisoned waterfowl. Signs
of poisoning were evident in sensitive aquatic biota as low as 2.8 ppm organo-lead (Eisler 1988).
I Lead did not accumulate substantially in fish muscle, liver and kidney were better indicators. Scoliosis and
reproductive failure occurred at 50 ppm in liver and 179 ppm in kidney (Holcombe et al. 1976).
! Lead levels below 100 ppm (dry weight) in the diet cause few significant reproductive effects in birds
(Scheuhammer 1987).
1 150 ppm lead in earthworms should be considered hazardous to sensitive species that eat earthworms
(Beyer and Stafford 1993).

Lindane 0.1 ppm 0.08 ppm 1 EPA screening value for fish consumption is 0.08 ppm.

(gamma-Benzene hexachloride) ! NAS recommended guideline for freshwater fish is 0.1 ppm. (1973).

Mercury (Hg) 0.3 ppm 0.6 ppm ! Above 0.1 ppm total mercury effects on fish-eating avian predators can be expected, for mammals eating

(methylmercury) fish the concern level is 1.1 ppm (Eisler 1987).

! To protect aquatic life and fish consuming birds, less than 0.5 ppm mercury should be in whole fish
(International Joint Commission 1989, NAS 1973).
! Ducks fed food contaminated with methylmercuric dicyandiamide at 0.1-0.5 ppm demonstrated reduced
juvenile survival and reduced hatching success (Heinz 1979, EPA 1984b).
! When mercury in prey species was 0.3-0.4 ppm, egg laying and breeding success were impaired (Barr
1986).
! National Contaminant Biomonitoring Program 85th percentile is 0.17 ppm (mean value was 0.1 ppm)
(Schmitt and Brumbaugh 1990).
! EPA screening value for fish consumption is 0.6 ppm methylmercury.
! FDA action level for edible portion is 1.0 ppm.

Mirex 0.01 ppm I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.01 ppm (mean less than
detection limit of 0.01 ppm) (Schmitt et al. 1990).

Polychlorinated biphenyls (PCB) total 0.5 ppm 2.0 ppm ! NAS recommended guideline for freshwater fish is 0.5 ppm (1973).
! FDA action level for edible portion is 2.0 ppm.
I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 1.7 ppm, and mean = 0.39
ppm (Schmitt et al. 1990).

Selenium (Se) 3 ppm (dry 50 ppm ! Food-chain organisms containing 3 ppm dry weight or more should be viewed as potentially harmful to

weight) reproduction of fish and aquatic birds that consume them (0.75 wet weight at 75% moisture) (Lemly 1993).

! Biologic effects thresholds for health and reproductive success of freshwater fish and aquatic birds (dry
weight, see footnote to convert wet weights):

fish: whole body = 4 ppm, muscle = 8 ppm, eggs = 10 ppm

birds: liver = 10, eggs = 3 (Lemly 1993).
I National Contaminant Biomonitoring Program 85th percentile is 0.73 ppm (Schmitt and Brumbaugh 1990).
I EPA screening value for fish consumption is 50 ppm.
! Naturally high levels of arsenic in the diet of ducklings can alleviate toxic effects of selenium
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Arizona Screening Values for Wildlife Tissue Samples

PARAMETER SCREENING VALUE COMMENTS
WILDLIFE HUMAN HEALTH
PROTECTION PROTECTION

Toxaphene 0.1 ppm 0.1 ppm I NAS recommended guideline for freshwater fish is 0.1 ppm (1973).
1 Bone deformity and reduced growth in brook trout at >0.4 ppm; bone deformity in channel catfish fry; and
reduced egg hatch and growth in fathead minnow fry at 0.4-1.0 ppm (Mayer et al. 1977).
1 EPA screening value for fish advisories is 0.1 ppm.
! FDA action level for edible portion is 5.0 ppm.
I National Contaminant Biomonitoring Program 90th percentile in fish tissue = 0.5 ppm, and mean = 0.14
ppm (Schmitt et al. 1990).

Zinc (Zn) 34 ppm None available ! National Contaminant Biomonitoring Program 85th percentile is 34 ppm (Schmitt and Brumbsugh 1990).
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Selected Arizona Ground Water Standardsand Criteria

CONTAMINANT NAME AQUIFER WATER QUALITY STANDARDS (AWQS)
(ABBREVIATION, TRADE OR GENERIC NAME) AND PUBLIC WATER SUPPLY STANDARDS (MCLs)

( ng/l unless stated)

SECONDARY MAXIMUM CONTAMINANT
LEVEL (SMCL) CRITERIA
(pg/l unless stated)

INORGANICS
Aluminum (Al) 50-200 mg/I
Antimony (Sb) 6
Arsenic (As) 50
Asbestos 7,000,000 fibers/liter (longer than 10 pm)
Barium (Ba) 2000
Beryllium (Be) 4
Boron (B)
Cadmium (Cd) 5
Chloride (Cl,) 250 mg/l
Chromium (total) (Cr) 100
Copper (Cu) PWS action level 1.3 mg/l
Cyanide (Cn) 200 (as free cyanide)
Fluoride (F) AWQS = 4 mg/l
COM = 4.0 mg/l 2.0 mg/l

Iron (Fe) 300 mg/I
Lead (Pb) AWQS =50

PWS action level 0.015 mg/|
Mercury (Hg) 2
Manganese (Mn) 50
Nickel (Ni) 100
Nitrate (NO; as N) 10.0 mg/I

20 mg/l (alternative available to some NCOM)

Nitrite (NO, as N)

1.0 mg/l
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Selected Arizona Ground Water Standards and Criteria

CONTAMINANT NAME
(ABBREVIATION, TRADE OR GENERIC NAME)

AQUIFER WATER QUALITY STANDARDS (AWQS)
AND PUBLIC WATER SUPPLY STANDARDS (MCLs)
( ng/l unless stated)

SECONDARY MAXIMUM CONTAMINANT
LEVEL (SMCL) CRITERIA
(pg/l unless stated)

Nitrate + Nitrite (as N)

10 mg/l
20 mg/l (alternative available to some NCOM)

Selenium (Se) 50
Sulfate (SO.)
250 ma/l
Thallium (TT) 2
Total Dissolved Solids (TDS) 500 mg/l

ORGANIC CHEMICALS, PESTICIDES, PETROLEUM HYD

ROCARBONS, AND POLYCHLORINATED BIPHENYL (PCBs)

Alachlor (Lasso) 2
Atrazine (Atranex, Crisazina) 3
Benzene 5
Benzo(a)pyrene 0.2
Carbofuran (Furadan 4F) 40
Carbon tetrachloride (Freon-10) 5
Chlordane 2
2,4-D (Formula 40, Weedar 64) 70
2.4-Dichlorophenoxyacetic Acid
Dalapon or 2.2-Dichloropropionic acid 200
Diazinon
Dibromochloromethane (DBCM or THM) 0.2
Dibromochloropropane (DBCP) 0.2
Dicamba or Dichloro-o-anisic acid
Dichlorobenzene (DCB) 0-DCB = 600
p-DCB = 75
Dichloroethane (DCA) 1,2-DCA =5
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Selected Arizona Ground Water Standards and Criteria

CONTAMINANT NAME
(ABBREVIATION, TRADE OR GENERIC NAME)

AQUIFER WATER QUALITY STANDARDS (AWQS)
AND PUBLIC WATER SUPPLY STANDARDS (MCLs)
( ng/l unless stated)

SECONDARY MAXIMUM CONTAMINANT
LEVEL (SMCL) CRITERIA
(pg/l unless stated)

Dichloroethylene or Dichloroethene (DCE)

1,1-DCE =7
cis-1,2-DCE = 70
trans-1,2-DCE = 100

Dichloromethane 5
Dichloropropane 1,2-DCP =5
Di(2-ethylhexyl)adipate (DOA) 400
Di(2-ethylhexyl)phthalate (DOP) 6
Dinoseb 7
2,4-Dinitro-6-sec-butyl-phenol (DNBP)

Dioxin 0.00003
2,3.7,8-Tetrachlorodibenzo-p-dioxin (TCDD)

Diquat or Dihydrodipyrido-pyrazidinium salt 20
Endothall or 100
Oxalobicyclo-heptane-dicarbooxylic acid disodium salt

Endrin or 2
Hexachloroepoxyoctahydro-endo-dimethanonaphthalene

Ethylene dibromide (EDB) 0.05
Ethylbenzene (ETB) 700
Glyphosate or N-(phosphonomethyl)glycine 700
Heptachlor 0.4
Heptachlor epoxide 0.2
Hexachlorobenzene or Perchlorobenzene 1
Hexachlorocyclopentadiene or Perchlorocyclopentadiene 50
Lindane or gamma-Benzene hexachloride 0.2
Methoxychlor (Methoxy DDT, DMDT) 40
Monochlorobenzene, or Chlorobenzene, or 100

Phenyl chloride
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Selected Arizona Ground Water Standards and Criteria

CONTAMINANT NAME

(ABBREVIATION, TRADE OR GENERIC NAME)

AQUIFER WATER QUALITY STANDARDS (AWQS)
AND PUBLIC WATER SUPPLY STANDARDS (MCLs)

( ng/l unless stated)

SECONDARY MAXIMUM CONTAMINANT
LEVEL (SMCL) CRITERIA
(pg/l unless stated)

Oxamyl 200
Perchloroethylene (PCE) 5
Tetrachloroethylene or Tetrachloroethene

Pentachlorophenol 1
Picloram 500
Polychlorinated biphenyl (PCB) 0.5
Silvex 50
2-(2,4,5-Trichlorophenoxy)propionic acid

Simazine 4
2-Chloro-4.6-bis(ethylamino)-2-triazine

Styrene 100
1,2,4-Trichlorobenzene 70

Trichloroethane (TCA)

1,1,1-TCA = 200

112-TCA=5
Trichloroethylene or Trichloroethene (TCE) 5
Toluene (TOL) 1000
Total Trihalomethanes (TTHM) 100

(COM > 10,000 population)

Toxaphene 3
Vinyl chloride (VC) 2
Xylene (XYL) 10000

RADIOCHEMICALS, PHYSICAL, BACTERIOLOGICAL

Beta particle + photon manmaderadioactivity

4 millirem/year
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Selected Arizona Ground Water Standards and Criteria

CONTAMINANT NAME
(ABBREVIATION, TRADE OR GENERIC NAME)

AQUIFER WATER QUALITY STANDARDS (AWQS)
AND PUBLIC WATER SUPPLY STANDARDS (MCLs)
( ng/l unless stated)

SECONDARY MAXIMUM CONTAMINANT
LEVEL (SMCL) CRITERIA
(pg/l unless stated)

Coliform
Escherichia coli (EC) PWS check sample EC = 0 per 100 ml
Fecal coliform (FC) PWS check sample FC = 0 per 100 ml
Total coliform (TC) AQWS and PWS check sampleTC = 0 per 100 ml
PWS TC if >40 sample/month # 5% samples
PWS TC if<40 sample/month # 1 sample
Color 15 color units
Corrosivity non-corrosive
Foaming Agents 0.5 mg/l
Gross alpha (include Radium-226, exclude radon & 15 pCil/l
uranium)
Odor 3 (threshold odor)
pH 6.5-8.5 SU
Radium-226 + Radium-228 5 pCill

Strontium-90

4 millirem/year
8 pCi/l in bone marrow

Tritium 4 millirem/year
20,000 pCi/l in total body
Turbidity 1 NTU monthly mean,

5 NTU (if 0 fecal coliform after chlorination),
5 NTU (2-day mean)
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Selected Arizona Soil Remediation and Background L evels

CONTAMINANT ABBREVIATION AND NAME
(Trade Name)

SOIL REMEDIATION LEVELS (SRLs)
HUMAN HEALTH PROTECTION

ARIZONA BACKGROUND
LEVELS IN SOIL

(mg/kg)
Residential Non Residential
(mg/kg) (mg/kg)
INORGANICS

Aluminum (Al) 77,000 1,000,000 6,200 to 100,000

Ammonia (NH3) 2,200 58,000
Antimony (+ compounds) (Sb) 31.0 680 no detection to 3.8
Arsenic (As) 10 10 1.4 to 97
9.2 = 90th percentile
Barium (+ compounds) (Ba) 5,300 110,000 72.6 to 1,500
Beryllium (Be) 1.4 11 no detection to 5
1.50 = 90th percentile

Boron (B) 5,900 61,000
Cadmium (+ compounds) (Cd) 38 850 no detection to 1.7
Chromium total (Cr) 2,100 4,500 5 to 300

Chromium 11 Cr(lll) = 77,000 Cr(ll1) = 1,000,000

Chromium VI Cr(Vl) =30 Cr(lvV) = 64
Cobalt (Co) 4,600 97,000 no detection to 30
Copper (+ compounds) (Cu) 2,800 63,000 5 to 200

Cyanide (Cn) 1,300 14,000

Fluoride (F)/ Flourine (soluble fluoride) 3,900 41,000
Lead (Pb) 400 2,000 no detection to 100

Manganese (+ compounds) (Mn) 3,200 43,000
Mercury (Hg) 6.7 180 no detection to 0.57

Methylmercury 6.5 68
Molybdenum (Mo) 380 8,500 no detection to 3
Nickel (+ compounds) (Ni) 1,500 34,000 no detection to 150
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Selected Arizona Soil Remediation and Background Levels

CONTAMINANT ABBREVIATION AND NAME

(Trade Name)

SOIL REMEDIATION LEVELS (SRLs)
HUMAN HEALTH PROTECTION

ARIZONA BACKGROUND
LEVELS IN SOIL

(mg/kg)
Residential Non Residential
(mg/kg) (mg/kg)
Nitrate (as N) (NO,) 100,000 1,000,000
Nitrite (as N) (NO,) 6,500 68,000
Selenium (Se) 380 8,500 no detection to 1.6
Silver (Ag) 380 8,500 no detection to 0.8
Vanadium (V) 540 12,000 no detection to 300
Zinc (Zn) 23,000 510,000 12 to 150

ORGANIC CHEMICALS, PESTICIDES, PETROLEUM HYDROCARBONS, AND POLYCHLORINATED BIPHENYLS (PCBs)

Alachlor (Lasso) 55 240
Aldicarb (Temik) 65 680
Aldicarb sulfone 65 680
Aldrin 0.26 1.1
Atrazine (Atranex, Crisazina) 20 86
Benzene 0.62 1.4
Carbofuran (Furadan 4F) 330 3,400
Carbon tetrachloride (Freon-10) 1.6 5.0
Chlordane 3.4 15.0
Chloroform (Freon-20) 2.5 5.3
Dibromochloromethane (DBCM or THM) 53 230
Dicamba 2,000 20,000
2,4-D or 2,4-Dichlorophenoxyacetic Acid 650 6,800
Formula 40, Weedar 64)
Dichloroethane (DCA) 1,1-DCA =500 1,700
1,2-DCA = 2.5 5.5
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Selected Arizona Soil Remediation and Background Levels

CONTAMINANT ABBREVIATION AND NAME SOIL REMEDIATION LEVELS (SRLs) ARIZONA BACKGROUND
(Trade Name) HUMAN HEALTH PROTECTION LEVELS IN SOIL
(mg/kg)
Residential Non Residential

(mg/kg) (mg/kg)
Dichlorobenzene (DCB) 1,2-DCB = 1,100 3,900
1,3-DCB = 500 2,000
1,4-DCB = 190 790
Dichloroethylene or Dichloroethene (DCE) 1,1-DCE = 0.36 0.8
cis-1,2-DCE= 31 100
tran-1,2-DCE= 78 270
mix-1.2-DCE=35 120
Dichloropropane (DCP) 1,2-DCP = 3.1 6.8
Dichlorodiphenyltrichroroethane (DDT) (total) DDT= 13 DDT = 56
pp-DDD DDD =19 DDD = 80
pp-DDE DDE =13 DDE = 56
Dieldrin 0.28 1.2
Diguat 140 1,500
Diuron 130 1,400
Endrin 20 200
Ethylbenzene (ETB) 1,500 2,700
Freon-11 or Trichlorofluoromethane 380 1,300
Freon-12 or Dichlorodifluoromethane 94 310
Freon-113 or Trichlorotrifluoroethane 10,000 10,000
HCH (gamma) Lindane-Benzene hexachloride 3.4 15
Heptachlor 0.99 4.2
Heptachlor epoxide 0.49 2.1
Hexachlorobenzene (HCB) 13 140
Malathion 1,300 14,000
Methyl ethyl ketone (MEK) 7,100 27,000
Methyl tertiary butyl ether (MTBE) (petroleum biproducts) 320 3,300
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Selected Arizona Soil Remediation and Background Levels

CONTAMINANT ABBREVIATION AND NAME
(Trade Name)

SOIL REMEDIATION LEVELS (SRLs)
HUMAN HEALTH PROTECTION

ARIZONA BACKGROUND
LEVELS IN SOIL

(mg/kg)
Residential Non Residential
(mg/kg) (mg/kg)
Mirex 2.5 11
Oil and Grease
Polychlorinated biphenys (PCB) 2.5 13
Pentachlorophenol 25 79
Styrene 3,300 3,300
Tetrachloroethane (PCA or TET) 1,1,1,2-PCA = 23 54
1,1,2,2-TET = 4.4 11
Tetrachloroethylene or Tetrachloroethene or 53 170
Perchloroethylene (PCE)
Toluene (TOL) 790 2,700
Toxaphene 4 17

Trichloroethane (TCA)

1,1,1-TCA = 1,200

1,1,1-TCA = 4,800

112-TCA=65 112-TCA =15
Trichloroethylene or Trichloroethene (TCE) 27 70
Trichlorofluromethane (TCFM) 380 1,300
2,4,6-Trinitrotoluene (TNT) 33 340
2(2,4,5-Trichlorophenoxy) propionic acid (Silvex) 520 5.500
Trichlorophenol 2,4,5-T=6,500 2,4,5-T = 68,000
2,4,6-T=400 2,4,6-T = 1,700
Vinyl chloride (VC) 0.016 0.035
Xylene (XYL) 2,800 2,800
POLY CYCLIC AROMATIC HYDROCARBONS
Anthracene 20,000 200,000
Benz(a)anthracene 6.1 26
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Selected Arizona Soil Remediation and Background Levels

CONTAMINANT ABBREVIATION AND NAME SOIL REMEDIATION LEVELS (SRLs) ARIZONA BACKGROUND
(Trade Name) HUMAN HEALTH PROTECTION LEVELS IN SOIL
(mg/kg)
Residential Non Residential
(mg/kg) (mg/kg)

Benzo(k)fluoranthene 6.1 26
Benzo(a)pyrene 0.61 2.6
Chrysene 610 2,600
Dibenzo(a,h)anthracene 0.61 2.6
Fluoranthene 2,600 27,000
Fluorene 2,600 27,000
Indeno(1,2,3-cd)pyrene 6.1 2.6
Pyrene 2,000 20,000
RADIOCHEMICALS, PHYSICAL, BACTERIOLOGICAL

Warfarin 20 200

Soil Remediation Levels are published in Arizona Administrative Code Title 18, Chapter 7 (R18-7-101 through R18-8-201).
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Appendix C. Water Quality Data

Agua Caliente Water Quality Data, sample collected above the National Forest
Service Boundary. From ADEOQO.

PARAMETER SAMPL RESUL UNITS DATA REPORTING
E DATE T CODE LIMIT

Temperature, Water 4/13/95 14.9 °C

Specific Conductance, Field 4/13/95 136  umhos/cm

Specific Conductance 4/13/95 140  umhos/cm

Oxygen, Dissolved 4/13/95 9.3 mg/1

Oxygen Dissolved 4/13/95 92 Percent

pH, Field 4/13/95 7.28 SU

Alkalinity, Total (mg/l as CaCO3) 4/13/95 36 mg/1

Alkalinity, Phenolphthalein 4/13/95 mg/1 ND 2.0

Bicarbonate Ion (mg/l as HCO3) 4/13/95 44 mg/1

Carbonate lon (mg/l AS CO3) 4/13/95 mg/1 ND 2.0

Residue, Total, Nonfiltrable 4/13/95 mg/1 ND 4.0

Nitrogen, Ammonia, Total (mg/l as 4/13/95 0.09 mg/1

N)

Nitrogen, Kjeldahl, Total (mg/l as N)  4/13/95 0.49 mg/1

Nitrite + Nitrate, Total (mg/] as N) 4/13/95 mg/l ND 0.01

Phosphorous, Total (mg/1 as P) 4/13/95  0.046 mg/1

Calcium, Total (mg/l as CA) 4/13/95 10.2 mg/1

Magnesium, Total (mg/l as MG) 4/13/95 2.9 mg/1

Sodium, Total (mg/l as NA) 4/13/95 13.7 mg/1

Potassium, Total (mg/l as K) 4/13/95 1.26 mg/1

Chloride, Total in Water 4/13/95 53 mg/1

Sulfate, Total (mg/l as SO4) 4/13/95 20.2 mg/1

Arsenic, Dissolved (ug/l as AS) 4/13/95 ug/l ND 10

Copper, Dissolved (ug/l as CU) 4/13/95 ug/l ND 10

Iron, Dissolved (ug/l as FE) 4/13/95 mg/1 ND 0.1

Solids, Total Dissolved 4/13/95 87 mg/l

Residue, Total, Filtrable 4/13/95 108 mg/1

(Dried at180C)

Mercury, Dissolved (ug/l as HG) 4/13/95 ug/l ND 5

Turbidity, Field 4/13/95 1.8 NTU

ND= not detected



Arivaca Creek at Headwater Spring. Data from ADEQ.

PARAMETER TYPE SAMPL DATA RESUL UNITS

OF E DATE CODE T

SAMPL

E
Boron (Boron And Borates Only) Total 11/5/92 - 19 ug/l
Lead And Compounds (Inorganic) Total 11/5/92 -- 29 ug/l
Specific Conductivity Standard 11/5/92 -- 372 umhos/cm
Specific Conductivity Standard 11/5/92 -- 375 umhos/cm
Total Dissolved Solids Dissolved  11/5/92 - 238 mg/l
Total Suspended Solids Suspended 11/5/92 K 4.0 mg/1
Dissolved Oxygen Standard 11/5/92 -- 60.6 percent
Beryllium And Compounds Total 11/5/92 K 0.1 ug/1
Dissolved Oxygen Dissolved  11/5/92 - 5.20 mg/l
Fecal Streptococci Total 11/5/92 -- 240 cfu/100
Selenium And Compounds Total 11/5/92 K 5 ug/l
Barium And Compounds Total 11/5/92 -- 27 ug/l
Ammonia As Nitrogen Total 11/5/92 K 0.2 mg/1
Nitrate + Nitrite Total 11/5/92 -- 1.26 mg/1
Kjeldahl Nitrogen Total 11/5/92 -- 0.2 mg/1
Mercury, Elemental Total 11/5/92 K 0.2 ug/l
Calcium Carbonate Total 11/5/92 -- 173 mg/l
Temperature Air 11/5/92 - 15.5 °C
Arsenic, Inorganic Total 11/5/92 K 5 ug/l
Fecal Coliform Total 11/5/92 -- 6 cfu/100
Temperature Water 11/5/92 -- 16.5 °C
Phosphorus Total 11/5/92 - 0.056 mg/1
Bicarbonate Total 11/5/92 -- 207 mg/1
Potassium Total 11/5/92 - 2.09 mg/l
Magnesium Total 11/5/92 - 6.72 mg/1
Fluoride Total 11/5/92 - 0.20 mg/1
Turbidity Total 11/5/92 -- 0.60 NTU
Turbidity Total 11/5/92 -- 1.15 NTU
Chloride Total 11/5/92 -- 6.86 mg/l
Strontium Total 11/5/92 -- 203 ug/l
Nitrate Total 11/5/92 -- 1.26 mg/l
Hydroxide Total 11/5/92 K 4.0 mg/1
Manganese Total 11/5/92 -- 10 ug/l
Sulfate Total 11/5/92 -- 14.0 mg/1
Calcium Total 11/5/92 - 58.1 mg/1
Sodium Total 11/5/92 -- 13.1 mg/l
Cadmium Total 11/5/92 K 0.7 ug/l
Carbonate Total 11/5/92 K 4 mg/l
Antimony Total 11/5/92 K 60 ug/l
Thallium Total 11/5/92 K 60 ug/l
Chromium Total 11/5/92 K 3 ug/l
Flow Total 11/5/92 -- 0.5 CFS
Silver Total 11/5/92 K 1 ug/l




Arivaca Creek at Headwater Spring. Data from ADEQ.

PARAMETER TYPE SAMPL DATA RESUL UNITS

OF E DATE CODE T
SAMPL
E

Copper Total 11/5/92 K 4 ug/l

Nickel Total 11/5/92 K 4 ug/l

Zinc Total 11/5/92 14 ug/l

Iron Total 11/5/92 40 ug/l

pH Total 11/5/92 7.04 SU

pH Total 11/5/92 7.1 SU

K= Actual value is known to be less than the value given, method detection limit listed in

result column.

Arivaca Creek at Figueroa Spring. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS
SAMPLE DATE CODE

Lead And Compounds Dissolved 5/10/93 U 10 ug/l

(Inorganic)

Boron (Boron And Total 5/10/93 U 100 ug/l

Borates Only)

Lead And Compounds Total 5/10/93 U 10 ug/l

(Inorganic)

Specific Conductivity Standard 5/10/93  -- 365 umhos/cm

Specific Conductivity Standard 5/10/93  -- 384 umhos/cm

Beryllium And Dissolved 5/10/93 U 0.5 ugl

Compounds

Total Dissolved Solids Dissolved 5/10/93  -- 240  mg/l

Alkalinity, Total 5/10/93 U 2 mg/l

Phenolphthalein

Total Suspended Solids  Suspended 5/10/93  -- 7 mg/l

Dissolved Oxygen Standard 5/10/93  -- 109.0 percent

Barium And Compounds Dissolved 5/10/93  -- 120 ug/l

Selenium And Dissolved 5/10/93 U 5 ug/1

Compounds

Beryllium And Total 5/10/93 U 0.5 ugl

Compounds

Mercury, Elemental Dissolved 5/10/93 U 0.5 ug/l

Dissolved Oxygen Dissolved 5/10/93 - 945 mg/l

Arsenic, Inorganic Dissolved 5/10/93 U 10  ug/l

Barium And Compounds Total 5/10/93  -- 120 ug/l

Selenium And Total 5/10/93 U 5 ug/l

Compounds
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Arivaca Creek at Figueroa Spring. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS
SAMPLE DATE CODE
Ammonia As Nitrogen Total 5/10/93 U 0.1 mg/l
Mercury, Elemental Total 5/10/93 U 0.5 ug/l
Calcium Carbonate Total 5/10/93  -- 170  mg/l
Kjeldahl Nitrogen Total 5/10/93 U 0.1 mg/l
Nitrate + Nitrite Total 5/10/93 U 0.1 mg/l
Arsenic, Inorganic Total 5/10/93 U 10 ug/l
Temperature Air 5/10/93  -- 28.0 °C
Stream Width Standard 5/10/93  -- 89 FT
Temperature Water 5/10/93  -- 16,0 °C
Strontium Dissolved 5/10/93  -- 270  ug/l
Stream Depth Total 5/10/93  -- 0.55 FT
Manganese Dissolved 5/10/93 U 50 ug/l
Bicarbonate Total 5/10/93  -- 207 mg/l
Potassium Total 5/10/93  -- 2.76  mg/l
Chromium Dissolved 5/10/93 U 10  ug/l
Phosphorus Total 5/10/93 U 0.1 mg/l
Fluoride Total 5/10/93  -- 0.21 mg/l
Turbidity Total 5/10/93  -- 0.29 NTU
Turbidity Total 5/10/93 - 042 NTU
Antimony Dissolved 5/10/93 U 5 ug/l
Thallium Dissolved 5/10/93 U 5 ug/l
Magnesium Total 5/10/93  -- 8.4 mg/l
Chloride Total 5/10/93  -- 12.9 mg/l
Nickel Dissolved 5/10/93 U 100 ug/l
Strontium Total 5/10/93  -- 270 ug/l
Cadmium Dissolved 5/10/93 U 1 ug/l
Copper Dissolved 5/10/93 U 10 ug/l
Sulfate Total 5/10/93  -- 16.1 mg/l
Calcium Total 5/10/93 - 50.7 mg/l
Flow 5/10/93  -- 0.37 FT/SEC
Silver Dissolved 5/10/93 U 1 ug/l
Flow 5/10/93 - 1.52  CFS
Sodium Total 5/10/93  -- 17.1 mg/l
Manganese Total 5/10/93 U 50  ug/l
Iron Dissolved 5/10/93 U 100 ug/l
Nitrate Total 5/10/93 U 0.1 mg/l
Carbonate Total 5/10/93 U 2 mg/l
Chromium Total 5/10/93 U 10  ug/l
Zinc Dissolved 5/10/93 U 50 ug/l
Antimony Total 5/10/93 U 5 ug/l
Thallium Total 5/10/93 U 5 ug/l
Nickel Total 5/10/93 U 100 ug/l
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Arivaca Creek at Figueroa Spring. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DATA  RESULT UNITS
SAMPLE DATE CODE
Cadmium Total 5/10/93 U 1 ug/l
Copper Total 5/10/93 U 10  ug/l
Silver Total 5/10/93 U 1 ug/l
Iron Total 5/10/93 U 100 ug/l
Zinc Total 5/10/93 U 50 ug/l
pH Total 5/10/93  -- 8.15 SU
pH Total 5/10/93  -- 8.25 SU

U= Material analyzed for but not detected, and method detection limit is listed in the

result column.

Arivaca Creek at Ruby Road. Data from ADEOQO.

PARAMETER TYPE OF SAMPLE DATA  RESULT UNITS
SAMPLE DATE CODE

Boron (Boron and Borates Total 7/28/93 110 ug/l

)

Lead And Compounds Total 7/28/93 ND ug/l

(Inorganic)

Specific Conductivity Standard 7/28/93 336 umhos/cm

Specific Conductivity Standard 7/28/93 390 umhos/cm

Total Dissolved Solids Dissolved 7/28/93 267 mg/l

Total Suspended Solids ~ Suspended 7/28/93 ND mg/l

Dissolved Oxygen Standard 7/28/93 52.9 percent

Beryllium And Total 7/28/93 ND ug/l

Compounds

Barium And Compounds Total 7/28/93 ND ug/l

Selenium And Total 7/28/93 ND ug/l

Compounds

Ammonia As Nitrogen Total 7/28/93 ND mg/l

Mercury, Elemental Total 7/28/93 ND ug/l

Calcium Carbonate Total 7/28/93 205 mg/l

Kjeldahl Nitrogen Total 7/28/93 0.18 mg/l

Nitrate + Nitrite Total 7/28/93 ND mg/l
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Arivaca Creek at Ruby Road. Data from ADEOQO.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS
SAMPLE DATE CODE

Arsenic, Inorganic Total 7/28/93 ND ug/l
Temperature Air 7/28/93 295 °C
Temperature Water 7/28/93 180 °C
Bicarbonate Total 7/28/93 250 mg/l
Potassium Total 7/28/93 0.88 mg/l
Phosphorus Total 7/28/93 ND mg/l
Fluoride Total 7/28/93 0.24 mg/l
Turbidity Total 7/28/93 0.55 NTU
Turbidity Total 7/28/93 0.76 NTU
Magnesium Total 7/28/93 9.5 mg/l
Chloride Total 7/28/93 7.6 mg/l
Strontium Total 7/28/93 290 ug/l
Sulfate Total 7/28/93 10 mg/l
Calcium Total 7/28/93 59.1 mg/l
Flow 7/28/93 0.14 CFS
Sodium Total 7/28/93 159 mg/l
Manganese Total 7/28/93 ND ug/l
Carbonate Total 7/28/93 ND mg/l
Chromium Total 7/28/93 ND ug/l
Antimony Total 7/28/93 ND ug/l
Thallium Total 7/28/93 ND ug/l
Nickel Total 7/28/93 ND ug/l
Cadmium Total 7/28/93 ND ug/l
Copper Total 7/28/93 ND ug/l
Silver Total 7/28/93 ND ug/l
Iron Total 7/28/93 ND ug/l
Zinc Total 7/28/93 ND ug/l
pH Total 7/28/93 733 SU
pH Total 7/28/93 7.94 SU

ND=not detected

Bingham Cienega Source Water Study.
Water Chemistry Summary November 1998- June 2000. From: PAG Bingham Cienega
Source Water Study.

Bingham Cienega 11/23/19 03/19/19 06/15/19 09/10/19 11/20/199 03/30/20 06/09/20

98 29 29 29 9 00 00
Silicon, dissolved (Si) 15 14 12 14 13 16 17
Aluminum, dissolved 0 0 0 0 0 _— _
Calcium, dissolved 67 67 55 60 63 62 73
Magnesium, 13 13 10 12 12 12 14
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dissolved

Manganese, 0.11 0.05 0 0.16 0.19 0.035 0
dissolved

Potassium, 0 4.4 0 3.6 39 0 0
dissolved

Sodium, dissolved 45 45 32 42 42 39 38
Arsenic, dissolved 0.0063 0.008 0 0.006 0 0 0.01
Chloride, dissolved 11.3 -- 10.2 11 11 10 11
Sulfate, dissolved 69.8 63.7 48.4 53 56 50 50
Fluoride, dissolved 1.1 -- -- 1.2 1.3 1 1.1
Alk. as CaCO3 234 238 204 200 220 210 230
Lab TDS 250 320 310 230 250 200 400
Lab Conductivity 580 570 520 590 560 560 600
Lab pH 7.4 7.7 6.9 6.8 7.1 7.3 7.6

Units are in mg/1 except for pH (su) and conductivity (mmbhos).

Buehman Canvon, above forest service roads 801 & 654 near Redington. From ADEOQO.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS REPORTING LIMIT
SAMPLE DATE CODE
Specific Standard 11597 -- 380  umhos/cm --
Conductivity
Specific Standard 7/15/97 - 399 umhos/cm --
Conductivity
Total Dissolved Dissolved  7/15/97 -- 270 mg/l --
Solids
Beryllium And Total 7/15/97  -- 1.6 ug/l -
Compounds
Dissolved Oxygen  Standard 7/15/97 - 69.5 percent --
Dissolved Oxygen Dissolved  7/15/97  -- 5.7 mg/l --
Nitrate + Nitrite Total 7/15/97  -- 034 mg/l --
Kjeldahl Nitrogen  Total 7/15/97  -- 0.74  mg/l -
Calcium Carbonate Total 7/15/97  -- 170 mg/l --
Temperature Air 7/15/97 - 315 °C --
Temperature Water 7/15/97  -- 196 °C --
Bicarbonate Total 7/15/97  -- 210 mg/l --
Turbidity Total 7/15/97 - 1.92 NTU --
Potassium Total 7/15/97 - 2.3 mg/l --
Magnesium Total 7/15/97  -- 8.8 mg/l --
Fluoride Total 7/15/97  -- 2.6 mg/l -
Calcium Total 7/15/97  -- 52.0 mg/l --
Chloride Total 7/15/97  -- 10 mg/l --
Sulfate Total 7/15/97  -- 25 mg/l --
Copper Total 7/15/97 - 15 ug/l --
Sodium Total 7/15/97  -- 22 mg/l -
pH Total 7/15/97 - 732 SU -
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Buehman Canvon, above forest service roads 801 & 654 near Redington. From ADEOQO.

PARAMETER TYPE OF SAMPLE DATA  RESULT UNITS REPORTING LIMIT
SAMPLE DATE CODE

Alkalinity, Total 7/15/97  -- ND  mg/l 2

Phenolphthalein

Total Suspended Suspended  7/15/97 - ND mg/1 4

Solids

Ammonia As Total 7/15/97 - ND mg/l 0.1

Nitrogen

Phosphorus Total 715/97 - ND mg/l 0.1

Carbonate Total 7/15/97  -- ND mg/l 2

Boron (Boron And Dissolved  7/15/97 -- ND ug/1 100

Borates)

Lead And Dissolved  7/15/97 -- ND ug/l 5

Compounds

(Inorganic)

Boron (Boron And Total 7/15/97 - ND ug/1 100

Borates Only)

Lead And Total 7/15/97  -- ND ug/1 5

Compounds

(Inorganic)

Beryllium And Dissolved ~ 7/15/97 -- ND ug/l 0.5

Compounds

Barium And Dissolved ~ 7/15/97 -- ND ug/l 100

Compounds

Selenium And Dissolved  7/15/97 -- ND ug/1 5

Compounds

Mercury, Elemental Dissolved  7/15/97 -- ND ug/l 0.5

Arsenic, Inorganic  Dissolved ~ 7/15/97 -- ND ug/l 10

Barium And Total 7/15/97 - ND ug/1 100

Compounds

Selenium And Total 7/15/97  -- ND ug/l 5

Compounds

Mercury, Elemental Total 7/15/97 - ND ug/l 0.5

Arsenic, Inorganic  Total 7/15/97 - ND ug/l 10

Manganese Dissolved  7/15/97 -- ND ug/l 50

Chromium Dissolved  7/15/97 -- ND ug/l 10

Antimony Dissolved  7/15/97 -- ND ug/l 5

Thallium Dissolved  7/15/97 -- ND ug/l 5

Nickel Dissolved  7/15/97 -- ND ug/l 100

Cadmium Dissolved  7/15/97  -- ND ug/l 1

Copper Dissolved  7/15/97 -- ND ug/l 10

Manganese Total 7/15/97 - ND ug/l 50

Silver Dissolved  7/15/97 -- ND ug/l 1

Iron Dissolved  7/15/97 -- ND ug/l 100

Zinc Dissolved  7/15/97 -- ND ug/l 50




Buehman Canvon, above forest service roads 801 & 654 near Redington. From ADEOQO.

PARAMETER TYPE OF SAMPLE DATA  RESULT UNITS REPORTING LIMIT
SAMPLE DATE CODE

Chromium Total 7/15/97 - ND ug/l 10
Antimony Total 7/15/97 - ND ug/l 5
Thallium Total 7/15/97  -- ND ug/l 5

Nickel Total 7/15/97  -- ND ug/l 100
Cadmium Total 7/15/97 - ND ug/l 1

Silver Total 7/15/97  -- ND ug/l 1

Iron Total 7/15/97  -- ND ug/l 100

Zinc Total 7/15/97  -- ND ug/l 50

ND= not detected

Buehman Canvon, two miles below the confluence with Bullock Canyon. From ADEQ.

PARAMETER TYPE SAMPLE DATA  RESULT UNITS REPORTING
OF DATE CODE LIMIT
SAMPLE

Flow 5/18/00 -- 0.06 CFS -

Temperature Air 5/18/00  -- 21 °C --

Temperature Water 5/18/00  -- 21.61 °C --

Stream Depth Standard  5/18/00  -- 0.3 FT --

Stream Width Standard 5/18/00  -- 7.5 FT --

Flow 5/18/00 - 0.03 FT/SEC -

Lead And Compounds Dissolved 5/18/00  -- ND mg/l 0.0050

(Inorganic)

Lead And Compounds Total 5/18/00  -- ND mg/l 0.005

(Inorganic)

Total Dissolved Solids Dissolved 5/18/00  -- 295 mg/l --

Beryllium And Dissolved 5/18/00  -- ND mg/l 0.0005

Compounds

Boron (Boron And Total 5/18/00  -- ND mg/l 0.1

Borates)

Hardness (Caco3 + Total 5/18/00  -- 210 mg/l --

Mgco3)

Selenium And Dissolved 5/18/00  -- ND mg/1 0.005

Compounds

Alkalinity, Total 5/18/00  -- ND mg/1 2.0

Phenolphthalein

Beryllium And Total 5/18/00  -- ND mg/1 0.0005

Compounds

Kjeldahl Nitrogen Total 5/18/00  -- 0.087 mg/l 0.05

Dissolved Oxygen Dissolved 5/18/00 - 4.44 mg/1 --

Barium And Compounds Dissolved 5/18/00  -- ND mg/1 0.10

Mercury, Elemental Dissolved 5/18/00  -- ND mg/l 0.0005




Buehman Canvon, two miles below the confluence with Bullock Canyon. From ADEQ.

PARAMETER TYPE SAMPLE DATA  RESULT UNITS REPORTING

OF DATE CODE LIMIT

SAMPLE
Nitrate + Nitrite Total 5/18/00  -- 0.22 mg/l 0.02
Calcium Carbonate Standard 5/18/00  -- 210 mg/l 10
Arsenic, Inorganic Dissolved 5/18/00  -- ND mg/l 0.010
Selenium And Total 5/18/00  -- ND mg/1 0.005
Compounds
Total Suspended Solids ~ Suspende 5/18/00  -- ND mg/1 4

d
Calcium Carbonate Total 5/18/00  -- 210 mg/l 2.0
Mercury, Elemental Total 5/18/00  -- ND mg/l 0.0005
Barium and Compounds  Total 5/18/00  -- ND mg/l 0.1
Ammonia As Nitrogen  Total 5/18/00  -- ND mg/l 0.02
Arsenic, Inorganic Total 5/18/00  -- ND ug/l 0.01
Phosphorus Total 5/18/00  -- 0.029 mg/l 0.02
Bicarbonate Total 5/18/00  -- 260 mg/l 2.0
Fluoride Total 5/18/00  -- 0.68 mg/l 0.20
Potassium Total 5/18/00  -- 2.5 mg/I 0.50
Antimony Dissolved 5/18/00  -- ND mg/l 0.0050
Magnesium Total 5/18/00  -- 8.2 mg/l 1.0
Cadmium Dissolved 5/18/00  -- ND mg/l 0.0010
Chromium Dissolved 5/18/00  -- ND mg/l 0.010
Thallium Dissolved 5/18/00  -- ND mg/l 0.002
Chloride Total 5/18/00  -- 8.0 mg/l 1.0
Sulfate Total 5/18/00  -- 21 mg/l 10.0
Copper Dissolved 5/18/00  -- ND mg/l 0.010
Silver Dissolved 5/18/00  -- ND mg/l 0.001
Calcium Total 5/18/00  -- 71 mg/l 5.0
Nickel Dissolved 5/18/00  -- ND mg/l 0.10
Sodium Total 5/18/00  -- 20 mg/l 5.0
Antimony Total 5/18/00 -- ND mg/l 0.005
Manganese Total 5/18/00 -- ND mg/l 0.05
Zinc Dissolved 5/18/00 -- ND mg/l 0.050
Thallium Total 5/18/00 -- ND mg/l 0.002
Cadmium Total 5/18/00 -- ND mg/l 0.001
Carbonate Total 5/18/00 -- ND mg/1 2.0
Chromium Total 5/18/00 -- ND mg/l 0.01
Silver Total 5/18/00 -- ND mg/l 0.001
Copper Total 5/18/00 -- ND mg/l 0.01
Nickel Total 5/18/00 -- ND mg/l 0.1
Zinc Total 5/18/00 -- ND mg/l 0.05
Iron Total 5/18/00 -- ND mg/l 0.1
Turbidity Total 5/18/00 -- 0.54 NTU --




Buehman Canvon, two miles below the confluence with Bullock Canyon. From ADEQ.

PARAMETER TYPE SAMPLE DATA  RESULT UNITS REPORTING
OF DATE CODE LIMIT
SAMPLE
Dissolved Oxygen Standard 5/18/00 -- 56.5  percent --
pH Total 5/18/00 -- 6.93 SU --
Specific Conductivity Standard 5/18/00 -- 460  umhos/c --
m
Specific Conductivity Standard 5/18/00 -- 461  umhos/c --
m

ND= not detected



Water Quality Data for Canada del Oro, South of the Pinal/Pima County Line.

From ADEQ.
PARAMETER DATE RESULT UNITS DATA REPORTING
CODE LIMIT
Temperature, Water 4/7/94 13 °C
Temperature, Air 4/7/94  20.3 °C
Specific Conductance, Field 4/7/94 102  umhos/cm
Oxygen, Dissolved 4/7/94 9.6 mg/l
Oxygen, Dissolved 4/14/93  85.6 %
pH, Field 4/7/94  8.01 SU
Alkalinity, Total (mg/1 as 4/7/94 41 mg/l
CaCo3)
Alkalinity, Phenolphthalein 4/7/94 Mg/l ND 2.0
Bicarbonate Ton 4/7/94 50 mg/I
Carbonate lon 4/7/94 Mg/l ND 2.0
Nitrogen, Ammonia, Total 4/7/94  0.31 mg/l
Nitrogen, Kjeldahl 4/7/94  0.54 mg/l
Nitrite+Nitrate, Total 4/7/94 Mg/l ND 0.01
Phosphorous, Total 4/7/94  0.069 mg/l
Hardness, Total 4/7/94 44 mg/l
Calcium, Total 4/7/94 119 mg/l
Magnesium, Total 4/7/94 3.1 mg/l
Sodium, Total 4/7/94 8.4 mg/l
Potassium, Total 4/7/94  1.36 mg/l
Chloride, Total 4/7/94 2.9 mg/l
Sulfate, Total 4/7/94 15 mg/l
Fluoride, Total 4/7/94  0.32 mg/l
Arsenic, Total 4/7/94 ug/l ND 10
Barium, Total 4/14/93 ug/l ND 100
Boron, Total 4/14/93 ug/l ND 100
Cadmium, Total 4/14/93 ug/l ND 1.0
Chromium, Total 4/14/93 ug/l ND 10
Copper, Total 6/1/92 ug/l ND 10
Iron, Total 4/7/94 520 ug/l
Lead, Total 4/14/93 ug/l ND 10
Thallium, Total 6/1/92 ug/l ND 5.0
Silver, Total 4/14/93 ug/l ND 1.0
Zinc, Total 4/14/93 ug/l ND 50
Selenium, Total 6/1/92 ug/l ND 5.0
Solids, Total, Dissolved 4/7/94 65 mg/l
Mercury, Total 4/7/94 ug/l ND 5
Turbidity, Total 4/7/94 6.4 NTU
Turbidity, Lab 4/7/94 6.5 NTU

ND= not detected
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Average Values, Water Quality Data for Cienega Creek 1987-1990. (Fonseca et al., 1990)
(PAG Summary of Cienega Creek Surface and Groundwater Monitoring Program 1998).

Site Ca Mg Na K HCO3 SO4 CL F
dissolved dissolved dissolved dissolved dissolved dissolved dissolved dissolved
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Near Marsh  109.28 31.23 58 5.29 227.56 300.47 16.43 0.73

Station

Near Jungle 130.57 32.26 57.29 4.14 252 316.14 12.07 0.75

Road

Near Del 125.33 32.78 70.18 5.25 232.33 304.17 19.88 0.67

Lago

Cienega Creek at Marsh Station, Below Davidson Canyon. From ADEOQO.

PARAMETER TYPE OF SAMPL DAT RESULT UNITS REPORTING
SAMPLE E DATE A LIMIT

COD

E
Specific Conductivity Standard 9/28/98  -- 980 umhos/cm  --
Specific Conductivity Standard 9/28/98  -- 993 umhos/cm  --
Dissolved Oxygen Standard 9/28/98  -- 97.5 percent --
Dissolved Oxygen Dissolved 9/28/98  -- 8.13 mg/l --
Temperature Air 9/28/98  -- 26.0 °C --
Stream Width Standard 9/28/98 - 2.8 FT --
Temperature Water 9/28/98 - 19.7 °C --
Stream Depth Total 9/28/98  -- 0.13 FT --
Turbidity Total 9/28/98 - 1.04 NTU --
Flow 9/28/98 - 0.257 CFS -
Flow 9/28/98  -- 0.53 FT/SEC -
pH Total 9/28/98  -- 7.92 SU -
Total Dissolved Solids Dissolved 9/28/98 - 700 mg/1 10
Alkalinity, Phenolphthalein  Total 9/28/98 - ND mg/l 2
Nitrate + Nitrite Total 9/28/98  -- 0.14 mg/l 0.02
Total Suspended Solids Suspended 9/28/98  -- ND 4
Kjeldahl Nitrogen Total 9/28/98  -- 0.2 mg/l 0.05
Calcium Carbonate Total 9/28/98  -- 290 mg/l 2
Ammonia As Nitrogen Total 9/28/98 - ND mg/l 0.02
Fluoride Total 9/28/98  -- 0.68 mg/l 0.2
Potassium Total 9/28/98  -- 4.2 mg/l 0.5
Bicarbonate Total 9/28/98  -- 350 mg/l 2
Magnesium Total 9/28/98  -- 36 mg/l 1
Sulfate Total 9/28/98  -- 270 mg/l 10




Cienega Creek at Marsh Station, Below Davidson Canyon. From ADEOQO.

PARAMETER TYPE OF SAMPL DAT RESULT UNITS REPORTING

SAMPLE E DATE A LIMIT

COD
E

Phosphorus Total 9/28/98 - ND mg/l 0.02
Chloride Total 9/28/98 - 12 mg/l 1
Calcium Total 9/28/98  -- 130 mg/] 5
Sodium Total 9/28/98  -- 64 mg/l 5
Carbonate Total 9/28/98 - ND 2
Boron (Boron And Borates  Dissolved 9/28/98  -- 130 ug/l 100
Only)
Boron (Boron And Borates ~ Dissolved 9/28/98  -- 140 ug/l 100
Only)
Boron (Boron And Borates  Total 9/28/98  -- 150 ug/l 100
Only)
Lead And Compounds Dissolved 9/28/98  -- ND ug/l 5
(Inorganic)
Lead And Compounds Dissolved 9/28/98  -- ND ug/l 5
(Inorganic)
Lead And Compounds, inorg Total 9/28/98  -- ND ug/l 5
Beryllium And Compounds  Dissolved 9/28/98  -- ND ug/l 0.5
Beryllium And Compounds  Dissolved 9/28/98  -- ND ug/l 0.5
Barium And Compounds Dissolved 9/28/98  -- ND ug/l 100
Barium And Compounds Dissolved 9/28/98  -- ND ug/l 100
Selenium And Compounds  Dissolved 9/28/98  -- ND ug/l 5
Selenium And Compounds  Dissolved 9/28/98  -- ND ug/l 5
Beryllium And Compounds  Total 9/28/98  -- ND ug/l 0.5
Mercury, Elemental Dissolved 9/28/98  -- ND ug/l 0.5
Mercury, Elemental Dissolved 9/28/98 - ND ug/l 0.5
Arsenic, Inorganic Dissolved 9/28/98 - ND ug/l 10
Arsenic, Inorganic Dissolved 9/28/98 - ND ug/l 10
Barium And Compounds Total 9/28/98  -- ND ug/l 100
Selenium And Compounds  Total 9/28/98  -- ND ug/l 5
Mercury, Elemental Total 9/28/98  -- ND ug/l 0.5
Arsenic, Inorganic Total 9/28/98 - ND ug/l 10
Manganese Dissolved 9/28/98 - 51 ug/l 50
Manganese Dissolved 9/28/98 - 52 ug/l 50
Manganese Total 9/28/98  -- 64 ug/l 50
Chromium Dissolved 9/28/98  -- ND ug/l 10
Chromium Dissolved 9/28/98  -- ND ug/l 10
Antimony Dissolved 9/28/98 - ND ug/l 5
Thallium Dissolved 9/28/98  -- ND ug/l 2
Thallium Dissolved 9/28/98  -- ND ug/l 2
Nickel Dissolved 9/28/98  -- ND ug/l 100
Nickel Dissolved 9/28/98  -- ND ug/l 100
Cadmium Dissolved 9/28/98  -- ND ug/l 1
Cadmium Dissolved 9/28/98  -- ND ug/l 1
Copper Dissolved 9/28/98  -- ND ug/l 10




Cienega Creek at Marsh Station, Below Davidson Canyon. From ADEOQO.

PARAMETER TYPE OF SAMPL DAT RESULT UNITS REPORTING
SAMPLE E DATE A LIMIT

COD

E
Copper Dissolved 9/28/98  -- ND ug/l 10
Silver Dissolved 9/28/98 - ND ug/l 1
Silver Dissolved 9/28/98  -- ND ug/l 1
Iron Dissolved 9/28/98  -- ND ug/l 100
Iron Dissolved 9/28/98  -- ND ug/l 100
Zinc Dissolved 9/28/98  -- ND ug/l 50
Zinc Dissolved 9/28/98  -- ND ug/l 50
Chromium Total 9/28/98  -- ND ug/l 10
Thallium Total 9/28/98  -- ND ug/l 2
Nickel Total 9/28/98  -- ND ug/l 100
Cadmium Total 9/28/98 - ND ug/l 1
Copper Total 9/28/98  -- ND ug/l 10
Silver Total 9/28/98 - ND ug/l 1
Iron Total 9/28/98  -- ND ug/l 100
Zinc Total 9/28/98  -- ND ug/l 50

ND= not detected

Cienega Creek above Davidson Canyon. From ADEOQ.

PARAMETER TYPE OF SAMPLE DAT RESULT REPORTING UNITS
SAMPLE DATE A LIMIT
COD
E

Antimony Total 9/28/98 ND -- 5 ug/l
Arsenic, Inorganic Dissolved 9/28/98 ND -- 10 ug/l
Arsenic, Inorganic Total 9/28/98 ND -- 10 ug/l
Arsenic, Inorganic Total 9/28/98 ND -- 10 ug/l
Barium And Compounds Dissolved 9/28/98 ND -- 100 ug/l
Barium And Compounds Total 9/28/98 ND -- 100 ug/l
Barium And Compounds Total 9/28/98 -- 100 -- ug/l
Beryllium And Compounds  Dissolved 9/28/98 ND -- 5 ug/l
Beryllium And Compounds  Total 9/28/98 ND -- 5 ug/l
Beryllium And Compounds  Total 9/28/98 ND -- 0.5 ug/l
Boron (Boron And Borates  Dissolved 9/28/98 -- 140 -- ug/l
Only)

Boron (Boron And Borates ~ Total 9/28/98 -- 150 -- ug/l
Only)

Boron (Boron And Borates ~ Total 9/28/98 -- 140 -- ug/l
Only)

Cadmium Dissolved 9/28/98 ND -- 1 ug/l
Cadmium Total 9/28/98 ND -- 1 ug/l
Cadmium Total 9/28/98 ND -- 1 ug/l




Cienega Creek above Davidson Canyon. From ADEOQ.

PARAMETER TYPE OF SAMPLE DAT RESULT REPORTING UNITS
SAMPLE DATE A LIMIT

CODb

E
Copper Dissolved 9/28/98 ND -- 10 ug/l
Copper Total 9/28/98 ND -- 10 ug/l
Copper Total 9/28/98 ND -- 10 ug/l
Lead And Compounds Dissolved 9/28/98 ND -- 5 ug/l
(Inorganic)
Lead And Compounds Total 9/28/98 ND -- 5 ug/l
(Inorganic)
Lead And Compounds Total 9/28/98 ND -- 5 ug/l
(Inorganic)
Manganese Dissolved 9/28/98 ND -- 50 ug/l
Manganese Total 9/28/98 ND -- 50 ug/l
Manganese Total 9/28/98 -- 67 -- ug/l
Mercury, Elemental Dissolved 9/28/98 ND -- 0.5 ug/l
Mercury, Elemental Total 9/28/98 ND -- 0.5 ug/l
Mercury, Elemental Total 9/28/98 ND -- 0.5 ug/l
Selenium And Compounds  Dissolved 9/28/98 ND -- 5 ug/l
Selenium And Compounds  Total 9/28/98 ND -- 5 ug/l
Selenium And Compounds  Total 9/28/98 ND -- 5 ug/l
Silver Dissolved 9/28/98 ND -- 1 ug/l
Silver Total 9/28/98 ND -- 1 ug/l
Silver Total 9/28/98 ND -- 1 ug/l
Phosphorus Total 9/28/98 ND -- 0.02 mg/l
Phosphorus Total 9/28/98 ND -- 0.02 mg/l
Zinc Dissolved 9/28/98 ND -- 50 ug/l
Zinc Total 9/28/98 ND -- 50 ug/l
Zinc Total 9/28/98 ND -- 50 ug/l
Alkalinity, Phenolphthalein  Total 9/28/98 ND -- 2 mg/l
Alkalinity, Phenolphthalein  Total 9/28/98 ND -- 2 mg/l
Calcium Carbonate Standard 9/28/98 -- 450 -- mg/l
Calcium Carbonate Total 9/28/98 -- 280 -- mg/l
Calcium Carbonate Total 9/28/98 -- 290 -- mg/l
Carbonate Total 9/28/98 ND -- 2 mg/l
Carbonate Total 9/28/98 ND -- 2 mg/l
Chloride Total 9/28/98 -- 12 -- mg/l
Chloride Total 9/28/98 -- 12 -- mg/l
Fluoride Total 9/28/98 -- 0.68 -- mg/1
Fluoride Total 9/28/98 -- 0.67 -- mg/l
Specific Conductivity Standard 9/28/98 -- 1013 -- umhos/cm
Specific Conductivity Standard 9/28/98 -- 980 -- umhos/cm
Specific Conductivity Standard 9/28/98 -- 1000 -- umhos/cm
Sulfate Total 9/28/98 -- 320 -- mg/l
Sulfate Total 9/28/98 -- 270 -- mg/l
Calcium Total 9/28/98 -- 130 -- mg/l
Calcium Total 9/28/98 -- 130 -- mg/l




Cienega Creek above Davidson Canyon. From ADEOQ.

PARAMETER TYPE OF SAMPLE DAT RESULT REPORTING UNITS
SAMPLE DATE A LIMIT

CODb

E
Chromium Dissolved 9/28/98 ND -- 10 ug/l
Chromium Total 9/28/98 ND -- 10 ug/l
Chromium Total 9/28/98 ND -- 10 ug/l
Iron Dissolved 9/28/98 ND -- 100 ug /I
Iron Total 9/28/98 ND -- 100 ug/l
Iron Total 9/28/98 ND -- 100 ug/l
Magnesium Total 9/28/98 -- 37 -- mg/l
Magnesium Total 9/28/98 -- 35 -- mg/l
Potassium Total 9/28/98 -- 4.1 -- mg/l
Potassium Total 9/28/98 -- 2.4 -- mg/l
Bicarbonate Total 9/28/98 -- 340 -- mg/l
Bicarbonate Total 9/28/98 -- 350 -- mg/1
pH Total 9/28/98 -- 7.51 -- mg/1
pH Total 9/28/98 -- 7.9 -- mg/]
Total Dissolved Solids Dissolved 9/28/98 -- 720 -- mg/l
Total Dissolved Solids Dissolved 9/28/98 -- 710 -- mg/l
Total Suspended Solids Suspended 9/28/98 ND -- 4 mg/l
Total Suspended Solids Suspended 9/28/98 -- 5 -- mg/l
Turbidity Total 9/28/98 -- 0.89 -- NTU
Turbidity Total 9/28/98 - 0.38 - NTU
Turbidity Total 9/28/98 - 0.24 - NTU
Sodium Total 9/28/98 -- 65 -- mg/l
Sodium Total 9/28/98 -- 62 -- mg/1
Temperature Total 9/28/98 -- 20.12 -- mg/l
Dissolved Oxygen Dissolved 9/28/98 -- 5.4 -- mg/1
Dissolved Oxygen Standard 9/28/98 -- 65.1 -- percent
Ammonia As Nitrogen Total 9/28/98 ND -- 0.02 mg/l
Ammonia As Nitrogen Total 9/28/98 ND -- 0.02 mg/l
Kjeldahl Nitrogen Total 9/28/98 -- 0.09 -- mg/l
Kjeldahl Nitrogen Total 9/28/98 -- 0.092 -- mg/l
Nitrate + Nitrite Total 9/28/98 -- 0.2 -- mg/l
Nitrate + Nitrite Total 9/28/98 -- 0.16 -- mg/l
Thallium Dissolved 9/28/98 ND -- 5 ug/l
Thallium Total 9/28/98 ND -- 5 ug/l
Thallium Total 9/28/98 ND -- 2 ug/l
Nickel Dissolved 9/28/98 ND -- 100 ug/l
Nickel Total 9/28/98 ND -- 100 ug/l
Nickel Total 9/28/98 ND -- 100 ug/l
Flow Standard 9/28/98 -- 0.35 -- ft/sec
Flow Total 9/28/98 - 0.34 - CFS
Stream Width Standard 9/28/98 -- 3.1 -- FT
Stream Depth Total 9/28/98 -- 0.13 -- FT

ND= not detected



Cienega Creek below Stevenson Canvon. From ADEQ.

PARAMETER TYPE OF SAMPLE DAT  RESULT UNITS REPORTING

SAMPLE DATE A LIMITS

CODb
E

Boron (Boron  Dissolved  9/30/98 - 120 ug/l -
And Borates
Only)
Boron (Boron  Total 9/30/98 -- 130 ug/l -
And Borates
Only)
Specific Standard ~ 9/30/98 -- 480 umhos/cm --
Conductivity
Specific Standard ~ 9/30/98 -- 474 umhos/cm --
Conductivity
Lead And Dissolved  9/30/98 -- ND ug/l 5
Compounds
(Inorganic)
Total Dissolved Dissolved  9/30/98 -- 310 mg/l --
Solids
Barium And Dissolved  9/30/98 -- 180 ug/l --
Compounds
Lead And Total 9/30/98 - ND ug/l 5
Compounds
(Inorganic)
Dissolved Dissolved  9/30/98 -- 6.18 mg/l --
Oxygen
Barium And Total 9/30/98 -- 180 ug/l --
Compounds
Kjeldahl Total 9/30/98 -- 0.13 mg/1 --
Nitrogen
Nitrate + Nitrite Total 9/30/98 - 0.16 mg/l --
Calcium Total 9/30/98 -- 210 mg/l --

C-20



Cienega Creek below Stevenson Canvon. From ADEQ.

PARAMETER TYPE OF SAMPLE DAT  RESULT UNITS REPORTING

SAMPLE DATE A LIMITS

CODb
E

Carbonate
Temperature Air 9/30/98 -- 28.6 °C --
Stream Width ~ Standard ~ 9/30/98 -- 3.4 FT --
Temperature Water 9/30/98 -- 18.2 °C --
Phosphorus Total 9/30/98 -- 0.025 mg/l --
Stream Depth ~ Total 9/30/98 -- 0.24 FT --
Bicarbonate Total 9/30/98 -- 260 mg/l --
Potassium Total 9/30/98 -- 1.8 mg/l --
Turbidity Total 9/30/98 -- 2.94 NTU --
Magnesium Total 9/30/98 -- 8.8 mg/l --
Fluoride Total 9/30/98 -- 0.4 mg/l --
Turbidity Total 9/30/98 -- 1.4 NTU -
Chloride Total 9/30/98 -- 7.6 mg/l --
Manganese Dissolved  9/30/98 -- ND ug/l 50
Flow 9/30/98 -- 0.88 FT/SEC --
Flow 9/30/98 -- 0.92 CFS --
Sulfate Total 9/30/98 -- 33 mg/l --
Calcium Total 9/30/98 -- 58 mg/l --
Nickel Dissolved  9/30/98 -- ND ug/l 100
Sodium Total 9/30/98 -- 46 mg/l --
Manganese Total 9/30/98 -- ND ug/l 50
Nickel Total 9/30/98 -- ND ug/l 100
pH Total 9/30/98 -- 7.94 SU -
Total Suspended Suspended 9/30/98 -- ND mg/1 4
Solids
Ammonia As  Total 9/30/98 - ND mg/1 0.02
Nitrogen
Carbonate Total 9/30/98 -- ND mg/l 2
Beryllium And Dissolved  9/30/98 -- ND ug/l 5
Compounds
Selenium And  Dissolved  9/30/98 -- ND ug/l 5
Compounds
Mercury, Dissolved  9/30/98 -- ND ug/l 0.5
Elemental
Arsenic, Dissolved  9/30/98 -- ND ug/l 10
Inorganic
Beryllium And Total 9/30/98 -- ND ug/l 5
Compounds
Selenium And  Total 9/30/98 -- ND ug/l 5
Compounds
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Cienega Creek below Stevenson Canvon. From ADEQ.

PARAMETER TYPE OF SAMPLE DAT  RESULT UNITS REPORTING

SAMPLE DATE A LIMITS

CODb
E

Mercury, Total 9/30/98 -- ND ug/l 0.5
Elemental
Arsenic, Total 9/30/98 -- ND ug/l 10
Inorganic
Chromium Dissolved  9/30/98 -- ND ug/l 10
Thallium Dissolved  9/30/98 -- ND ug/l 5
Cadmium Dissolved  9/30/98 -- ND ug/l 1
Copper Dissolved  9/30/98 -- ND ug/l 10
Silver Dissolved  9/30/98 -- ND ug/l 1
Iron Dissolved  9/30/98 -- ND ug/l 100
Zinc Dissolved  9/30/98 -- ND ug/l 50
Chromium Total 9/30/98 -- ND ug/l 10
Thallium Total 9/30/98 -- ND ug/l 5
Cadmium Total 9/30/98 -- ND ug/l 1
Copper Total 9/30/98 -- ND ug/l 10
Silver Total 9/30/98 -- ND ug/l 1
Iron Total 9/30/98 -- ND ug/l 100
Zinc Total 9/30/98 -- ND ug/l 50

ND= not detected
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Cienega Creek Location T16S R17E S29 acd. lower basin on the preserve.

(SCCIE001.49). Data from ADEQ.

Parameter Units Limits
Date Sampled 12/12/00 4/17/01 9/18/01 12/17/01
Stream Width (Feet) 9.2 9 4.8 7.8 Ft
Temperature, Water °C 10.66 1596  22.82 9.2 °C
Temperature, Air °C 4 23 27 8 °C
Flow, Stream, Instantaneous 243 1.2 0.55 1.76 Cfs
Cfs
Depth Of Stream, Mean (Ft) 0.71 0.16 0.14 0.23 Ft
Turbidity,Hach Turbidimeter 1.22 1.14 1.2 0.71 Ntu
(Formazin Turb Unit)
Specific Conductance,Field 698 1246 1377 1270  Umhos/C
(Umhos/Cm @ 25 °C) m
Specific Conductance 1200 1300 1400 Umhos/C
(Umhos/Cm @ 25 ° C) m
Oxygen, Dissolved 5.85 7.12 6.42 8.29 mg/l
Oxygen, Dissolved, Percent 59.4 81.2 85 81 Percent
Of Saturation %
Ph, Lab 8 8.2 Su
Ph, Field 7.77 7.53 7.77 7.94 Su
Alkalinity, Total (mg/l as 270 300 330 mg/l
Caco3)
Alkalinity, Phenolphthalein ND ND ND mg/l 2.0
(mg/l)
Bicarbonate Ion (mg/I as 330 370 400 mg/1
Hco3)
Carbonate Ion (mg/l as Co3) ND ND ND mg/l 2.0
Nitrogen, Ammonia, Total ND ND ND mg/l  0.020
(mg/l as N)
Nitrite Nitrogen, Total (mg/I 7.9 ND mg/l  0.020
as N)
Nitrate Nitrogen, Total (mg/l  0.042
as N)
Nitrogen, Kjeldahl, Total, 140 0.14 130 mg/l
(mg/l as N)
Phosphorus, Total (mg/l as 22 0.02 30 mg/l
P)
Hardness, Total (mg/I as 630 600 660 mg/l
Caco3)
Calcium, Total (mg/l as Ca) 150 150 180 mg/l
Magnesium, Total (mg/1 as 42 40 47 mg/1
Mg)
Sodium, Total (mg/l as Na) 63 62 75 mg/1
Potassium, Total mg/l as K) 4.5 34 4.8 mg/l
Chloride,Total In Water mg/I 8.2 12 18 mg/l
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Sulfate, Total (mg/l as So4) 390 460 470 mg/l
Fluoride, Total (mg/] as F) 0.7 0.61 0.68 mg/l
Arsenic, Dissolved (ug/l as ND ND ND ug/l 10
As)

Arsenic, Total (ug/l as As) ND ND ND ug/l 10
Barium, Dissolved (ug/l as 120 ND ND ug/l 100
Ba)

Barium, Total (ug/l as Ba) 120 ND ND ug/l 100
Beryllium, Dissolved (ug/l ND ND ND ug/l  0.50
as Be)

Beryllium, Total (ug/l as Be) ND ND ND ug/l  0.50
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Cienega Creek Location T16S R17E S29 acd. lower basin on the preserve.

(SCCIE001.49). Data from ADEQ. Continued.

Parameter Units  Limits

Date Sampled 12/12/00 4/17/01 9/18/01 12/17/0
1

Boron, Total (ug/l as B) 140 140 150 ug/l
Cadmium, Dissolved (ug/l as ND ND ND ug/l 1.0
Cd)
Cadmium, Total (ug/l as Cd) ND ND ND ug/l 1.0
Chromium, Dissolved (ug/las  ND ND ND ug/l 10
Cr)
Chromium, Total (ug/l as Cr) ND ND ND ug/l 10
Copper, Dissolved (ug/l as ND ND ND ug/l 10
Cu)
Copper, Total (ug/l as Cu) ND ND ND ug/l 10
Iron, Total (ug/l as Fe) 150 ND 130 ug/l
Lead, Dissolved (ug/l as Pb) ND ND ND ug/l 5.0
Lead, Total (ug/l as Pb) ND ND ND ug/l 5.0
Manganese, Total (ug/l as 240 72 230 ug/l
Mn)
Thallium, Dissolved (ug/l as ND ND ND ug/l 2.0
T1)
Thallium, Total (ug/l as Tl) ND ND ND ug/l 2.0
Nickel, Dissolved (ug/l as ND ND ND ug/l 100
Ni)
Nickel, Total (ug/l as Ni) ND ND ND ug/l 100
Silver, Dissolved (ug/l as ND ND ND ug/l 1.0
Ag)
Silver, Total (ug/l as Ag) ND ND ND ug/l 1.0
Zinc, Dissolved (ug/l as Zn) ND ND ND ug/l 50
Zinc, Total (ug/l as Zn) ND ND ND ug/l 50
Antimony, Dissolved (ug/l as ND ND ND ug/l 5.0
Sb)
Antimony, Total (ug/l asSb) ND ND ND ug/l 5.0
Selenium, Dissolved (ug/l as ND ND ND ug/l 5.0
Se)
Selenium, Total (ug/l as Se) ND ND ND ug/l 5.0
Solids, Total Dissolved (Elect- 797 882 813
Conductivity) mg/l
Mercury, Dissolved (ug/l as ND ND ND ug/l 0.5
Hg)
Mercury, Total (ug/l as Hg) ND ND ND ug/l 0.50
Turbidity,Lab Nephelometric ~ 0.58 1.1 0.7 Ntu
Turbidity Units, Ntu
Hardness, Total 640 540 640 mg/l
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Calculated(Ca,Mg,Fe) As
Caco3 mg/l

Flow, Rate Ft/Sec 0.43 0.68 0.53 0.82 Ft/Sec

ND-= not detected; mg/l= milligrams/liter; ug/I= micrograms/liter
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Cienega Creek Location: T16S R17E S34 bca, in the lower basin on the preserve.
SCCIE002.66. Data from ADEQ.

Parameter Results Units Limits
Date Sampled 12/11/00 12/12/00 2/22/01 4/17/01 9/18/01 12/17/01
Stream Width (Feet) 55 8 4.5 6.5
Temperature, Water (° C) 15.15 22.24 (0] 10.4 °C
Temperature, Air (° C) 17 31 (0] 5 °C
Flow, Stream, Instantaneous 1.28 0.75 0.69 1.12 Cfs
Depth Of Stream, Mean (Ft) 0.3 0.19 0.13 0.23 Ft
Turbidity,Hach Turbidimeter (Formazin Turb 0.89 0.74 0.75 0.77 Ntu
Unit
Spec)iﬁc Conductance,Field (Umhos/Cm @ 25 711 1101 1024 997 Umhos/Cm
°C
Spe)ciﬁc Conductance, (Umhos/Cm @ 25 ° C) 1100 1100 1000 Umhos/Cm
Oxygen, Dissolved 6.95 8.91 5.45 9.22 mg/L
Oxygen, Dissolved, Saturation % 78.4 114 80 92 Percent
Ph, Lab 8.2 8 8.2 Su
Ph, Field 7.77 7.8 7.67 7.88 Su
Alkalinity, Total (mg/l as Caco3) 240 260 260 mg/l
Alkalinity, Phenolphthalein ND ND ND mg/l 2.0
Bicarbonate Ion (mg/l as Hco3) 290 320 317 mg/l
Carbonate Ion (mg/l as Co3) ND ND ND mg/1 2.0
Nitrogen, Ammonia, Total (mg/l as N) ND ND ND mg/1 0.020
Nitrite Nitrogen, Total (mg/l as N) ND ND mg/1 0.020
Nitrate Nitrogen, Total (mg/l as N) ND 0.068 mg/1 0.050
Nitrogen, Kjeldahl, Total, (mg/l as N) 0.12 0.13 ND mg/l 0.050
Nitrite Plus Nitrate (mg/1 as N) ND ND 0.11 mg/1
Phosphorus, Total (mg/1 as P) ND ND ND mg/1 0.020
Hardness, Total (mg/l as Caco3) 510 510 480 mg/1
Calcium, Total (mg/1 as Ca) 140 140 120 mg/1
Magnesium, Total (mg/l as Mg) 38 36 32 mg/l
Sodium, Total (mg/l as Na) 62 59 53 mg/1
Potassium, Total (mg/I as K) 3.6 3.6 4.1 mg/l
Chloride,Total In Water 9.4 9.0 9.2 mg/1
Sulfate, Total (mg/l as So4) 400 400 320 mg/1
Fluoride, Total (mg/1 as F) 0.63 0.7 0.71 mg/1
Arsenic, Dissolved (ug/l as As) ND ND ND ND ug/l 10
Arsenic, Total (ug/l as As) ND ND ND ug/l 10
Barium, Dissolved (ug/l as Ba) 140 ND ND 110 ug/l
Barium, Total (ug/l as Ba) ND ND 110 ug/1
Beryllium, Dissolved (ug/l as Be) ND ND ND ND ug/l 0.50
Beryllium, Total (ug/l as Be) ND ND ND ug/l 0.50
Boron, Total (ug/l as B) 120 ND 130 ug/l
Cadmium, Dissolved (ug/l as Cd) ND ND ND ND ug/l 1.0
Cadmium, Total (ug/l as Cd) ND ND ND ug/l 1.0
Chromium, Dissolved (ug/1 as Cr) ND ND ND ND ug/1 10
Chromium, Total (ug/l as Cr) ND ND ND ug/1 10
Copper, Dissolved (ug/l as Cu) ND ND ND ND ug/l 10
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Cienega Creek Location: T16S R17E S34 bca, in the lower basin on the preserve.
SCCIE002.66. Data from ADEQ. Continued.

Parameter Results Unit Limits
S

Date Sampled 12/11/00 12/12/00 2/22/01 4/17/01 9/18/01 12/17/01
Copper, Total (ug/l as Cu) ND ND ND ug/l 10
Iron, Total (ug/l as Fe) ND ND ND ug/l 100
Lead, Dissolved (ug/l as Pb) ND ND ND ND ug/l 5.0
Lead, Total (ug/l as Pb) ND ND ND ug/1 5.0
Manganese, Total (ug/l as Mn) ND ND 65 ug/l
Thallium, Dissolved (ug/l as T1) ND ND ND ND ug/l 2.0
Thallium, Total (ug/l as Tl) ND ND ND ug/l 2.0
Nickel, Dissolved (ug/l as Ni) ND ND ND ND ug/l 100
Nickel, Total (ug/1 as Ni) ND ND ND ug/1 100
Silver, Dissolved (ug/l as Ag) ND ND ND ND ug/l 1.0
Silver, Total (ug/l as Ag) ND ND ND ND ug/1 1.0
Zinc, Dissolved (ug/l as Zn) ND ND ND ND ug/1 50
Zinc, Total (ug/l as Zn) ND ND ND ug/l 50
Antimony, Dissolved (ug/l as Sb) ND ND ND ND ug/1 5.0
Antimony, Total (ug/l as Sb) ND ND ND ug/l 5.0
Selenium, Dissolved (ug/l as Se) ND ND ND ND ug/1 5.0
Selenium, Total (ug/l as Se) ND ND ND ug/l 5.0
Solids,Total Dissolved mg/1 456 705 103 639 mg/l
Mercury, Dissolved (ug/l as Hg) ND ND ND ND ug/1 0.5
Mercury, Total (ug/l as Hg) ND ND ND ug/l 0.50
Turbidity,Lab Nephelometric,Ntu 0.15 1.4 0.3 Ntu
Hardness,Total Calculated(Ca,Mg,Fe) As 510 500 430 mg/l
Caco3 mg/l
Flow, Rate 0.69 0.34 0.65 0.75 Ft/Sec

ND= not detected; ug/L= micrograms/liter; mg/L= milligrams/liter
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Cienega Creek Location T18S R17E S12 downstream of Pump Canyon

(SCCIE010.20). Data from ADEQ.

Parameter Results Units Limits
Date Sampled 12/11/00 04/18/01 04/20/01 9/18/01 12/17/01

Stream Width (Feet) 8.3 1.5 3.5 Ft
Temperature, Water ° C 10.99 19.64 8.92 °C
Temperature, Air ° C 16 26 17 °C

Flow, Stream, 2.24 0.8 1.38 Cfs
Instantaneous Cfs

Depth Of Stream, Mean 0.55 0.53 0.66 Ft

(Fv)

Turbidity,Hach 1.75 9.89 1.99 Ntu
Turbidimeter (Formazin

Turb Unit)

Specific Conductance, 359 564  Umbhos/C

Field ° C 25 m

Specific Conductance ° C 620 600 600 600 Umhos/C

25 m

Oxygen, Dissolved mg/I 7.89 6.61 9.62 mg/l

Oxygen, Dissolved, 82.8 83.9 96 Percent
Saturation %

Ph, Lab 8.2 8.2 8.2 Su

Ph, Field 8.08 7.78 7.93 Su

Alkalinity, Total (mg/I as 270 260 260 250 mg/1

Caco3)

Alkalinity, ND ND ND ND mg/1 2.0
Phenolphthalein

Bicarbonate Ion (mg/1 as 330 320 320 300 mg/1

Hco3)

Carbonate Ion (mg/1 as ND ND ND ND mg/l 2.0
Co3)

Nitrogen, Ammonia, Total ND ND ND ND mg/l 0.020
(Mg/L as N)

Nitrite Nitrogen, Total ND ND ND mg/l 0.020
(mg/l As N)

Nitrate Nitrogen, Total ND ND ND mg/1 0.050
(mg/l As N)

Nitrogen, Kjeldahl, Total, 170 0.16 0.16 83 mg/l

(mg/l as N)

Nitrite Plus Nitrate, Total 0.057 ND ND ND mg/1

(mg/l As N)

Phosphorus, Total (Mg/L 25 ND ND ND mg/1 0.020
As P)

Hardness, Total (mg/] as 210 200 200 210 mg/l

Caco3)
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Calcium, Total (mg/l As 59 58 58 63 mg/l

Ca)

Magnesium, Total (mg/I 13 11 11 11 mg/1

as Mg)

Sodium, Total (mg/l as Na) 58 55 55 50 mg/l
Potassium, Total mg/l as 2.6 2.1 2.1 2.2 mg/l

K

Chloride,Total In Water 7.1 9 9 11 mg/l

mg/l

Sulfate, Total (mg/1 as 51 61 61 58 mg/l

So4)

Fluoride, Total (mg/L As 0.4 0.39 0.39 0.39 mg/1

F)

Arsenic, Dissolved (ug/l ND ND ND ND ug/l 10
as As)

Arsenic, Total (ug/l as As) ND ND ND ND ug/l 10
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Cienega Creek Location T18S R17E S12 downstream of Pump canyon
(SCCIE010.20). Data from ADEQ. Continued.

Parameter Results Units Limits
Date Sampled 12/11/00 04/18/01 04/20/01 09/18/01 12/17/01

Barium, Dissolved (ug/l 0.22 180 ND 190 ug/l

as Ba)

Barium, Total (ug/l as Ba) 210 180 180 180 ug/l
Beryllium, Dissolved ND ND ND ND ug/l 0.50
(ug/l as Be)

Beryllium, Total (ug/l as ND ND ND ND ug/l 0.50
Be)

Boron, Total (ug/l As B) 140 150 ND 130 ug/l
Cadmium, Dissolved (ug/l ND ND ND ND ug/l 1.0
as Cd)

Cadmium, Total (ug/l as ND ND ND ND ug/l 1.0
Cd)

Chromium, Dissolved ND ND ND ND ug/l 10
(ug/l as Cr)

Chromium, Total (ug/l as ND ND ND ND ug/l 10
Cr)

Copper, Dissolved (ug/l ND ND ND ND ug/l 10
as Cu)

Copper, Total (ug/l as Cu) ND ND ND ND ug/l 10
Iron, Total (ug/l as Fe) 130 130 ND 230 ug/l

Lead, Dissolved (ug/l as ND ND ND ND ug/l 5.0
Pb)

Lead, Total (ug/l As Pb) ND ND ND ND ug/l 5.0
Manganese, Total (ug/las 110 52 ND 130 ug/l

Mn)

Thallium, Dissolved (ug/l  ND ND ND ND ug/l 2.0
as TI)

Thallium, Total (ug/l as ND ND ND ND ug/l 2.0
T1)

Nickel, Dissolved (ug/las  ND ND ND ND ug/l 100
Ni)

Nickel, Total (ug/l as Ni) ND ND ND ND ug/l 100
Silver, Dissolved (ug/l as ND ND ND ND ug/l 1.0
Ag)

Silver, Total (ug/l as Ag) ND ND ND ND ug/l 1.0
Zinc, Dissolved (ug/l as ND ND ND ND ug/l 50
Zn)

Zinc, Total (ug/l as Zn) ND ND ND ND ug/l 50
Antimony, Dissolved ND ND ND ND ug/l 5.0
(ug/l as Sb)

Antimony, Total (ug/l as ND ND ND ND ug/l 5.0
Sb)
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Selenium, Dissolved (ug/l  ND ND ND ND ug/l 5.0
as Se)

Selenium, Total (ug/l as ND ND ND ND ug/l 5.0
Se)

Solids,Total Dissolved 230 97.7 361 mg/l

mg/l

Mercury, Dissolved (ug/l ND ND ND ND ug/l 0.5
as Hg)

Mercury, Total (ug/l as ND ND ND ND ug/l 0.50
Hg)

Turbidity,Lab 1 3.1 3.1 7 Ntu
Nephelometric, Ntu

Hardness,Total 230 190 190 200 mg/1
Calculated(Ca,Mg,Fe) as

Caco3 mg/l

Flow, Rate 0.51 0.51 0.42  Ft/Sec

ND=not detected; mg/I= milligrams/liter; ug/l= micrograms/liter
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Cienega Creek Location: In the upper basin on BLM property. T19S R17E S13 aac.

Downstream of Qak Creek Canyon (SCCIE(014.39). Data from ADEOQ.

Parameter Results Units Limits
Date Sampled 12/11/00 2/16/01 7/19/01 9/18/01 12/17/01
Stream Width (Feet) 4.5 1.7 1.8 Ft
Temperature, Water ° C 4.95 18.42 2.35 °C
Temperature, Air ° C 11 16 18 °C
Flow, Stream, Instantaneous 0.63 0.24 1.05 Cfs
Depth Of Stream, Mean (Ft) 0.21 0.22 0.16 Ft
Turbidity,Hach Turbidimeter 8.85 13.3 3.66 Ntu
(Formazin Turb Unit)
Specific Conductance, Field 25 ° 393 593 607 umhos/C
C m
Specific Conductance ° C 25 680 460 680 620 umhos/C

m
Oxygen, Dissolved 6.44 6.09 9.55 mg/l
Oxygen, Dissolved Saturation % 57.1 76.2 81.2 Percent
Ph, Lab 8.1 8.2 8.4 Su
Ph, Field 7.81 8.01 8 Su
Alkalinity, Total (mg/l as Caco3) 250 340 mg/l
Alkalinity, Phenolphthalein ND ND ND 3.9 mg/l
(mg/l)
Bicarbonate lon (mg/l as Hco3) 415 300 410 380 mg/l
Carbonate lon (mg/l as Co3) ND ND ND 4.7 mg/l
Nitrogen, Ammonia, Total (mg/1 ND ND ND mg/1 0.020
as N)
Nitrite Nitrogen, Total (mg/I as ND mg/1 0.020
N)
Nitrate Nitrogen, Total (mg/I as ND ND mg/1 0.050
N)
Nitrogen, Kjeldahl, Total, (mg/1 0.24 0.1 0.28 mg/l
as N)
Nitrite Plus Nitrate, Total (mg/1 0.13 ND ND mg/l 0.050
as N)
Phosphorus, Total (mg/] as P) 0.076 ND 0.071 mg/l
Hardness, Total (mg/l as Caco3) 280 200 220 220 mg/l
Calcium, Total (mg/] as Ca) 71 58 68 66 mg/l
Magnesium, Total (mg/l as Mg) 15 13 15 12 mg/l
Sodium, Total (mg/l as Na) 67 62 74 54 mg/l
Potassium, Total (mg/I as K) 3.7 2.2 2.4 5 mg/l
Chloride,Total In Water 8.8 13 11 13 mg/l
Sulfate, Total (mg/l as So4) 27 34 37 5.7 mg/l
Fluoride, Total (mg/l as F) 0.35 0.21 0.36 0.3 mg/l
Arsenic, Dissolved(ug/l as As) ND ND ND ND ug/l 10
Arsenic, Total (ug/l as As) ND ND ND ND ug/l 10
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Barium, Dissolved (ug/l as Ba) 270 250 ND 300 ug/l

Barium, Total (ug/l as Ba) 280 140 250 290 ug/l
Beryllium, Dissolved (ug/l as Be) ND ND ND ND ug/l 0.50
Beryllium, Total (ug/l as Be) ND ND ND ND ug/l 0.50
Boron, Total (ug/l as B) 110 ND 130 110 ug/l
Cadmium, Dissolved (ug/l as Cd) ND ND ND ND ug/l 1.0
Cadmium, Total (ug/l as Cd) ND ND ND ND ug/l 1.0
Chromium, Dissolved (ug/l as ND ND ND ND ug/l 10
Cr)

Chromium, Total (ug/l as Cr) ND ND ND ND ug/l 10
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Cienega Creek Location: In the upper basin on BLM property. T19S R17E S13 aac.

Downstream of Oak Creek Canyon (SCCIE(014.39). Data from ADEQ. Continued.

Parameter Results Units Limits
Date Sampled 12/11/00 2/16/01 7/19/01 9/18/01 12/17/01

Copper, Dissolved (ug/l as Cu) ND ND ND ND ug/l 10
Copper, Total (ug/l as Cu) ND ND ND ND ug/l 10
Iron, Total (ug/l as Fe) 560 330 350 320 ug/l

Lead, Dissolved (ug/l as Pb) ND ND ND ND ug/l 5.0
Lead, Total (ug/l as Pb) ND ND ND ND ug/l 5.0
Manganese, Total (ug/l as Mn) 350 230 180 59 ug/l
Thallium, Dissolved (ug/l as Tl) ND ND ND ND ug/l 2.0
Thallium, Total (ug/l as TI) ND ND ND ND ug/l 2.0
Nickel, Dissolved (ug/l as Ni) ND ND ND ND ug/l 100
Nickel, Total (ug/l as Ni) ND ND ND ND ug/l 100
Silver, Dissolved (ug/l as Ag) ND ND ND ND ug/l 1.0
Silver, Total (ug/l as Ag) ND ND ND ND ug/l 1.0
Zinc, Dissolved (ug/l as Zn) ND ND ND ND ug/l 50
Zinc, Total (ug/l as Zn) ND ND ND ND ug/l 50
Antimony, Dissolved (ug/l as ND ND ND ND ug/l 5.0
Sb)

Antimony, Total (ug/l as Sb) ND ND ND ND ug/l 5.0
Selenium, Dissolved (ug/l as Se) ND ND ND ND ug/l 5.0
Selenium, Total (ug/l as Se) ND ND ND ND ug/l 5.0
Solids,Total Dissolved 251 279 389 mg/l
Mercury, Dissolved (ug/l as Hg) ND ND ND ND ug/l 0.5
Mercury, Total (ug/l as Hg) ND ND ND ND ug/l 0.50
Turbidity,Lab Nephelometric 6.9 9.5 2.9 8.4 Ntu
Turbidity Units, Ntu

Hardness, Total 270 200 230 210 mg/l
Calculated(Ca,Mg,Fe) As Caco3

mg/l

Flow, Rate 0.56 0.24 0.62 Ft/Sec

ND= not detected, mg/l= milligrams per liter, ug/l= micrograms/liter
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Water Quality Data for Quitobaquito Pond and Spring. Data provided by Organ Pipe Cactus
National Monument.

Sample Parameter Date
Location Sampled
Quitobaqui 2/11/9  6/24/9 6/25/98 9/24/9 9/25/9 2/17/9 6/24/9 9/24/99
to 8 8 8 8 9 9
mid-ch pool
pH 8.01 7.88 8.06 8.05 7.88 8.06
Conductivit 1178 1374 1127 1143 1158
y
DO mg/1 7.5 5.86  6.57/6. 7.17 7.48 6.95 8.16
84
Alkalinity 256
Total
Water 24 255 24.1/24 27 23.8 26.4 28
Temperatur 9
e
Air 35
Temperatur
e
Quitobaqui 2/11/9  6/24/9 6/25/98 9/24/9 9/25/9 2/17/9 6/24/9  9/24/99
to Pond- 8 8 8 8 9 9
boat launch
pH 8.81 9.56 9.53 9.6 8.99 9.79 9.88
Conductivit 1170 1591 1328 1365 1159 1552
y
DO mg/l 10.83 15.30 6.72 1.49 1430 11.60 13.44
Alkalinity 252 181
Total
Water 17.5 26.7 26 15 33.26 34.5
Temperatur
e
Air 25.8
Temperatur
e
Quitobaqui 6/24/9  6/25/98 6/25/98 9/24/98 9/24/98
to Pond 8 no vegetatio open shade
Deepest vegetatio n
area n
pH 9.52 9.44 9.39
Conductivit 1624 1394 1415
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y

DO mg/1 13.90 5.39

9.22/6.40

8.71

4.25

Alkalinity
Total

Water 31.5 25.7
Temperatur
e

27.6/26.2

26

25

Air
Temperatur
e

C-37



Water Quality Data for Quitobaquito Pond and Spring. Data provided by Organ Pipe

National Monument. Continued.

Sample Paramet Date
Location er Sampled
Quitobaqui 6/24/98  6/25/98 6/25/98  9/24/98 9/25/9 2/17/9 6/24/9 9/24/9
to vegetatio no 8 9 9 9
Pond- n vegetatio
middle n
pH 9.56 9.45 8.95 9.71 9.44
Conductivit 1591 1363 1175 1333
y
DO mg/1 15.30 9.95 9.76/7.73  7.51/9. 1543 1590 15.21
5-10.5
Alkalinity
Total
Water 32 26.6 27.6/25.8 26 18 33.6 32.9
Temperatur
e
Air 28 30
Temperatur
e
Quitobaqui 2/11/9  6/24/98 6/25/98 6/25/9 9/25/9  2/17/99 6/24/99 9/24/99
to SW 8 8 8
Spring
pH 7.54%* 7.54 7.59 7.52 7.48 7.51
Conductivity 1112 1355 1132 1148 1160
DO mg/l 6.03 4.83 5.29 5.13 5.68 5.60 5.92 5.93
Alkalinity 254 176 222 209
Total
Water 24.9 25.1 254 25.5 27 24.4 26 28
Temperature
Air
Temperature

*- average of four pH values
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Chemical Constituents in Water at Quitobaquito, Arizona. From
Description and Conservation Status of Cyprinodan macularius eremus. A
New Subspecies of Pupfish from Organ Pipe Cactus National Monument,
Arizona. Miller and Fuiman, 1987.

*Parameter Quitobaquito  Quitobaquito  Quitobaquito  Quitobaquito

Pond, 1982, Pond, Spring, 1982  Spring, 1963-64
1963,1964

TDS 820 670
TSS <10 <10
pH 9.22 8.07
HCO3 220 411 300 316-402
F 4.9 53 4.1 4.3
Cl 190 383 150 148-318
PO4 <0.50 <0.50
NO3 <0.50 9.9
SO4 110 100 95 71-91
Na 230 350 188 191-284
K 3.1 7.0 2.7 4.5-6.0

No units were included in the journal article for this data, convention is mg/1 for these
parameters except pH, which is in standard units.

Sabino Canvon below Summerhaven. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DAT RESULT UNITS REPORTIN

SAMPLE DATE A G LIMIT
COD
E
Specific Standard 3/17/92 - 111 umhos/c -
Conductivity m
Total Dissolved Dissolved  3/17/92 -- 94 mg/l --
Solids
Total Suspended Suspended  3/17/92 -- 6 mg/1 --
Solids
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Sabino Canvon below Summerhaven. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DAT RESULT UNITS REPORTIN

SAMPLE DATE A G LIMIT
COD
E
Fecal Streptococci  Total 3/17/92 -- 2 CFU/10 --
0
Calcium Carbonate Total 3/17/92 -- 38 mg/l --
Fecal Coliform Total 3/17/92 K 2 CFU/10 --
0
Temperature Water 3/17/92 -- 3.0 °C --
Bicarbonate Total 3/17/92 -- 46 mg/l --
Potassium Total 3/17/92 -- 1.23 mg/l --
Magnesium Total 3/17/92 -- 2.5 mg/l --
Chloride Total 3/17/92 - 4.6 mg/l --
Turbidity Total 3/17/92 - 8.5 NTU -
Calcium Total 3/17/92 -- 13.4  mg/l --
Manganese Total 3/17/92 -- 70 ug/l --
Carbonate Total 3/17/92 -- 1 mg/l --
Sodium Total 3/17/92 - 5 mg/l --
Iron Total 3/17/92 -- 590 ug/l --
pH Total 3/17/92 -- 736  SU -
Alkalinity, Phenolphthalein Tota] 3/17/92 - ND mg/l 2
Kjeldahl Nitrogen  Total 3/17/92 -- 0.19 mg/l --
Ammonia As N Total 3/17/92 -- ND mg/l 0.1
Nitrate + Nitrite Total 3/17/92 -- ND mg/l 0.1
Phosphorus Total 3/17/92 -- ND mg/1 0.1
Fluoride Total 3/17/92 -- ND mg/l 0.2
Sulfate Total 3/17/92 -- ND mg/l 10
Boron (Boron And  Total 3/17/92 -- ND ug/l 100
Borates Only)
Lead And Total 3/17/92 - ND  ugl 10
Compounds
Beryllium And Total 3/17/92 -- ND ug/l 0.5
Compounds
Barium And Total 3/17/92 -- ND ug/l 100
Compounds
Selenium And Total 3/17/92 -- ND ug/l 5
Compounds
Mercury, Elemental Total 3/17/92 -- ND ug/l 0.5
Arsenic, Inorganic  Total 3/17/92 -- ND ug/l 10
Strontium Total 3/17/92 -- ND ug/l 100
Chromium Total 3/17/92 -- ND ug/l 10
Antimony Total 3/17/92 -- ND ug/l 5
Thallium Total 3/17/92 -- ND ug/l 5
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Sabino Canvon below Summerhaven. Data from ADEQ.

PARAMETER TYPE OF SAMPLE DAT RESULT UNITS REPORTIN
SAMPLE DATE A G LIMIT
COD
E
Nickel Total 3/17/92 -- ND ug/l 100
Cadmium Total 3/17/92 -- ND ug/l 1
Copper Total 3/17/92 -- ND ug/l 10
Silver Total 3/17/92 -- ND ug/l 1
Zinc Total 3/17/92 -- ND ug/l 50

ND= not detected, K= Actual value is known to be less than the value given

Water Quality Data for Sabino Canvon, Site # SCSAB004.39, In Recreation Area.

From ADEQ.
PARAMETER SAMPL RESULT UNITS DATA CODE REPORTIN
E G LIMITS
DATE
Stream Width 04/18/0 39.7 FT
1
Temperature, water 04/18/0 154 °C
1
Flow, Stream 04/18/0 29.53 CFS
instantaneous 1
Depth of stream (mean) 04/18/0 1.33 FT
1
Specific Conductance, 04/18/0 53 umhos/cm
Field 1
Specific Conductance  04/18/0 56 umhos/cm
1
Oxygen Dissolved %  04/18/0 96.7  percent
1
pH, FIELD 04/18/0 6.9 SU
1
Alkalinity, Total (mg/l 04/18/0 13 mg/l
as CaCO3) 1
Bicarbonate ion 04/18/0 16 mg/1
1
Carbonate ion 04/18/0 mg/1 ND 2.0
1
Nitrogen, Ammonia, 04/18/0 mg/1 ND 0.020
Total 1
Nitrite, Nitrogen, Total 04/18/0 mg/l ND 0.050

1
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Water Quality Data for Sabino Canvon, Site # SCSAB004.39, In Recreation Area.

From ADEQ.

PARAMETER SAMPL RESULT UNITS DATA CODE REPORTIN
E G LIMITS
DATE

Nitrate, Nitrogen, Total 04/18/0 0.061 mg/l

Nitrite+Nitrate, Total (1)4/ 18/0 0.061 mg/l

Phosphorous, Total (1)4/ 18/0 mg/l ND 0.020

Hardness, Total as mg/1 (1)4/ 18/0 18 mg/l

CaCO3 1

Calcium, Total 04/18/0 53 mg/l

Sodium, Total (1)4/ 18/0 mg/l ND 5.0

Potassium, Total (1)4/ 18/0 0.71  mg/l

Chloride in water, Total (1)4/ 18/0 34 mg/1

Sulfate, Total (1)4/ 18/0 4 mg/1

Arsenic Dissolved (1)4/ 18/0 ug/l ND 10

Arsenic, Total (1)4/1 8/0 ug/l ND 10

Barium, Dissolved (1)4/ 18/0 ug/l ND 100

Barium, Total (1)4/ 18/0 ug/l ND 100

Beryllium, Total (1)4/ 18/0 ug/l ND 0.50

Boron, Total (1)4/ 18/0 ug/l ND 100

Cadmium, Dissolved (1)4/ 18/0 ug/l ND 1.0

Cadmium, Total (1)4/ 18/0 ug/l ND 1.0

Chromium, Total (1)4/ 18/0 ug/l ND 10

Copper, Dissolved (1)4/ 18/0 ug/l ND 10

Copper, Total (1)4/ 18/0 ug/l ND 10

1
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Water Quality Data for Sabino Canvon, Site # SCSAB004.39, In Recreation Area.
From ADEQ.

PARAMETER SAMPL RESULT UNITS DATA CODE REPORTIN
E G LIMITS
DATE

Iron, Total 04/18/0 260 ug/1
1

Lead, Total 04/18/0 ug/l ND 5.0
1

Manganese, Total 04/18/0 ug/l ND 50
1

Thallium, Total 04/18/0 ug/l ND 2.0
1

Silver, Dissolved 04/18/0 ug/l ND 1.0
1

Silver, Total 04/18/0 ug/l ND 1.0
1

Zinc, Dissolved 04/18/0 ug/l ND 50
1

Zinc, Total 04/18/0 ug/l ND 50
1

Antimony, Total 04/18/0 ug/l ND 5.0
1

Selenium, Dissolved 04/18/0 ug/l ND 5.0
1

Selenium, total 04/18/0 ug/l ND 5.0
1

Hardness, Ca, Mg 04/18/0 19 mg/1

Calculated (mg/1 as 1

CaCO3)

TDS (Elect- 04/18/0 33.7 mg/l

Conductivity) 1

Mercury, Dissolved 04/18/0 ug/l ND 0.50

1

Turbidity, Field, NTU  04/18/0 344 NTU
1

ND= not detected
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San Pedro River Water Quality Data From PAG Report---Bingham Cienega Source
Water.

San Pedro
River

11/23/1998  03/19/1999  06/15/1999  09/10/1999  11/20/1999  03/30/2000  06/09/2000
Silicon, dissolved 14 13 13 13 12 15 15
Aluminum, dissolved 0 0 0 0 0 - -
Calcium , dissolved 65 74 52 55 73 58 68
Magnesium, dissolved 15 17 14 16 16 16 15
Manganese, dissolved 0 0.01 0 0 0 0 0
Potassium , dissolved 0 4.6 0 6.6 4 0 0
Sodium , dissolved 50 56 51 56 56 56 60
Arsenic , dissolved 0.0054 0.005 0 0.005 0 0 0
Chloride, dissolved 15 -- 17.2 19 19 18 17
Sulfate, dissolved 81.8 89.8 92.5 99 100 83 85
Fluoride , dissolved 0.8 - - 0.8 1 1 1
Alk. as CaCO3 230 224 212 180 250 230 230
Lab TDS 370 370 390 300 340 250 390
Lab Conductivity 590 630 620 670 630 610 680
Lab pH 8.2 8.6 7.9 8 8 8 8

All results are in mg/1 except pH (su) and conductivity (mmhos).

Water Quality Data for San Pedro River Near Redington. From ADEOQO.

PARAMETER TYPE SAMPL DATA RESUL UNITS REPORTIN
OF E DATE CODE T G LIMITS
SAMPL
E
Boron (Boron And Borates Total 8/13/91 K 100 ug/l -
Only)
Lead And Compounds Total 8/13/91 -- 5 ug/l -
(Inorganic)
Specific Conductivity Standard  8/13/91 -- 550  umhos/cm --
Specific Conductivity Standard  8/13/91 -- 590  umhos/cm --
Alkalinity, Total 8/13/91 -- 0.5 mg/l -
Phenolphthalein
Total Dissolved Solids Dissolved 8/13/91 -- 340 mg/l -
Total Suspended Solids ~ Suspended 8/13/91 -- 80 mg/l  --
Dissolved Oxygen Standard  8/13/91 -- 109.9  percent --
Dissolved Oxygen Dissolved 8/13/91 -- 7.20 mg/l -
Fecal Streptococci Total 8/13/91 -- 128  CFU/100 --
Beryllium And Total 8/13/91 K 5 ug/l -
Compounds
Ammonia As Nitrogen Total 8/13/91 K 0.03 mg/l -
Selenium And Compounds Total 8/13/91 K 5 ug/l -
Barium and Compounds  Total 8/13/91 -- 99 ug/l -
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Water Quality Data for San Pedro River Near Redington. From ADEOQO.

PARAMETER TYPE SAMPL DATA RESUL UNITS REPORTIN

OF E DATE CODE T G LIMITS

SAMPL

E
Nitrate + Nitrite Total 8/13/91 -- 0.40 mg/l -
Mercury, Elemental Total 8/13/91 K 0.2 ug/l -
Kjeldahl Nitrogen Total 8/13/91 -- 0.3 mg/l -
Calcium Carbonate Total 8/13/91 -- 183 mg/l -
Temperature Air 8/13/91 -- 33.0 °C -
Fecal Coliform Total 8/13/91 -- 60 CFU/100 --
Arsenic, Inorganic Total 8/13/91 K 5 ug/l -
Stream Width Standard  8/13/91 -- 16.7 FT --
Temperature Water 8/13/91 -- 32.0 °C --
Phosphorus Total 8/13/91 -- 0.09 mg/l -
Stream Depth Total 8/13/91 -- 0.24 FT --
Bicarbonate Total 8/13/91 -- 183 mg/l -
Magnesium Total 8/13/91 -- 12.9 mg/l -
Carbonate Total 8/13/91 -- 0.5 mg/l -
Hydroxide Total 8/13/91 -- 0.5 mg/l  --
Fluoride Total 8/13/91 -- 0.82 mg/l -
Potassium Total 8/13/91 -- 4.4 mg/l -
Strontium Total 8/13/91 -- 600 ug/l -
Calcium Total 8/13/91 -- 57.4 mg/l -
Manganese Total 8/13/91 -- 77 ug/l -
Flow 8/13/91 - 1.11 FT/SEC --
Flow 8/13/91 - 4.60 CFS  --
Chloride Total 8/13/91 -- 15 mg/l -
Turbidity Total 8/13/91 -- 37 NTU -
Sodium Total 8/13/91 -- 46.0 mg/l -
Chromium Total 8/13/91 K 10 ug/l -
Antimony Total 8/13/91 K 50 ug/l -
Sulfate Total 8/13/91 -- 87 mg/l -
Thallium Total 8/13/91 K 5 ug/l -
Iron Total 8/13/91 -- 2160 ug/l -
Cadmium Total 8/13/91 K 5 ug/l -
Copper Total 8/13/91 K 10 ug/l -
Silver Total 8/13/91 K 10 ug/l -
Nickel Total 8/13/91 K 20 ug/l -
Zinc Total 8/13/91 -- 14 ug/l -
pH- field Total 8/13/91 - 8.40 SU -
pH-lab Total 8/13/91 -- 8.2 SU -

K= Actual value is known to be less than value given, method detection limit is listed in result
column.
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Nutrient Parameters from the Santa Cruz River at Cortaro Road, 1997 From USGS

on-line database.

Parameter Dates sampled Result Range
Nitrogen, Ammonia, Dissolved 2/22/96-1/16/97 1.0-34.0 mg/1
Nitrite, Dissolved 2/22/96-1/16/97 0.7-0.98 mg/1
Nitrogen Ammonia + organic dissolved  2/22/96-1/16/97 20-38 mg/I
Nitrogen Ammonia + organic, total 2/22/96-1/16/97 22-38 mg/l
Nitrite + Nitrate, Dissolved 2/22/96-1/16/97 0.09-1.5 mg/l
Phosphorous, Total 2/22/96-1/16/97 3.4-5.2 mg/l
Phosphorous, Dissolved 2/22/96-1/16/97 2.8-4.2 mg/l

Total number of sampling events: 12

Major ions from the Santa Cruz River at Cortaro Road, 1997 From USGS on-line

database.

Parameter Sample Date Range Result Range
Bicarbonate, Dissolved, Field 2/22/96—1/16/97 268—340 mg/I
Calcium, Dissolved 2/22/96—1/16/97 40—46 mg/I
Magnesium, Dissolved 2/22/96—1/16/97 5.5—6.8 mg/I
Sodium, Dissolved 2/22/96—1/16/97 100—120 mg/I
Potassium, Dissolved 2/22/96—1/16/97 13—15 mg/l
Chloride, Dissolved 2/22/96—1/16/97 76—95 mg/l
Sulfate, Dissolved 2/22/96—1/16/97 82—110 mg/I
Fluoride, Dissolved 2/22/96—1/16/97 0.5—1.0 mg/l
Silica, Dissolved 2/22/96—1/16/97 34—38 mg/l

Total number of sampling events: 12

Physical Properties of water in the Santa Cruz River at Cortaro Road, USGS on-line
database.

Parameter Sample Date Range Result Range
Temperature, Water 2/22/96—1/16/97 17.5—29.7 °C
Specific Conductance  2/22/96—1/16/97 956—1063 umhos/cm
Oxygen, Dissolved 2/22/96—1/16/97 2.0—3.7 mg/l

pH, Field 2/22/96—1/16/97 7.4—7.8
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Physical Properties of water in the Santa Cruz River at Cortaro Road, USGS on-line
database.

Parameter Sample Date Range Result Range

Alkalinity 2/22/96—1/16/97 220—279

Number of sampling events: 12

Summary of Dissolved Oxygen Field Measurements in the Santa Cruz River. Data
from Pima County Wastewater Management Department, 2001.

Sample Location Sample Date # of Miles # of Miles Dissolved
downstream downstream Oxygen
from Roger Rd from Ina Road (mg/1)
WWTP WPCF

SC-01 1/24/01 0.60 -- 5.36

8/13/01 5.47

SC-02 2/28/01 2.93 -- 8.43

8/13/01 4.83
SC-03 1/24/01 5.93 0.08 7.49
2/28/01 10.13
8/13/01 5.18
SC-04 8/13/01 7.70 1.85 3.28
SC-05 1/24/01 8.94 3.09 5.36
8/14/01 4.83
SC-06 8/14/01 10.02 4.17 5.05
SC-07 1/24/01 12.11 6.26 6.81
8/17/01 4.56
SC-08 2/13/01 13.23 7.38 6.58
5/10/01 7.08
8/16/01 431
SC-09 2/13/01 16.65 10.80 6.73
5/10/01 8.99
8/16/01 8.51
SC-10 2/13/01 17.93 12.08 7.92
5/10/01 8.97
8/16/01 7.88

Note: Samples are collected as a grab sample from a free flow portion of the stream.
Each sample location is adjacent to groundwater monitor well locations.

C-47



Santa Cruz River at Cortaro Road, Water Quality. Data from ADEOQO.

PARAMETER TYPE SAMPLE DAT RESULT  UNITS REPORTING
OF DATE A LIMIT
SAMPLE CODb
E
Boron (Boron And Dissolved 9/22/93 - 340 ug/l --
Borates Only)
Boron (Boron And Total 9/22/93 - 390 ug/1 --
Borates Only)
Specific Conductivity Standard 9/22/93  -- 1130 umhos/c --
m
Specific Conductivity ~Standard 9/22/93  -- 124 umhos/c --
m
Total Dissolved Solids Dissolved 9/22/93 - 713 mg/l --
Total Suspended Solids Suspende 9/22/93  -- 29 mg/1 --
d
Dissolved Oxygen Standard  9/22/93  -- 50.0 percent --
Dissolved Oxygen Dissolved 9/22/93  -- 4.01 mg/l --
Ammonia As Nitrogen Total 9/22/93 - 16.4 mg/l --
Nitrate + Nitrite Total 9/22/93  -- 1.16 mg/l --
Kjeldahl Nitrogen Total 9/22/93 - 21.1 mg/l --
Calcium Carbonate Total 9/22/93 - 204 mg/l --
Stream Width Standard 9/22/93  -- 15.7 FT --
Temperature Air 9/22/93 - 22 °C --
Strontium Dissolved 9/22/93  -- 660 ug/l --
Manganese Dissolved 9/22/93  -- 50 ug/l --
Phosphorus Total 9/22/93  -- 4.97 mg/l --
Temperature Water 9/22/93  -- 22 °C --
Bicarbonate Total 9/22/93  -- 249 mg/l --
Stream Depth Total 9/22/93  -- 0.5 FT --
Potassium Total 9/22/93  -- 16.9 mg/l --
Magnesium Total 9/22/93 - 18.1 mg/l --
Fluoride Total 9/22/93  -- 0.52 mg/l --
Turbidity Total 9/22/93  -- 13.8 NTU -
Turbidity Total 9/22/93  -- 19.3 NTU --
Strontium Total 9/22/93  -- 640 ug/l --
Flow 9/22/93  -- 18.88 CFS -
Calcium Total 9/22/93 - 58.3 mg/l --
Manganese Total 9/22/93  -- 70 ug/l --
Iron Dissolved 9/22/93  -- 100 ug/l --
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Santa Cruz River at Cortaro Road, Water Quality. Data from ADEOQO.

PARAMETER TYPE SAMPLE DAT RESULT  UNITS REPORTING
OF DATE A LIMIT
SAMPLE CODb
E
Chloride Total 9/22/93  -- 121 mg/l --
Flow 9/22/93  -- 2.25 FT/SEC --
Sulfate Total 9/22/93 - 209 mg/l --
Sodium Total 9/22/93  -- 148 mg/l --
Silver Total 9/22/93 - 1 ug/l --
Copper Total 9/22/93 - 17 ug/l --
Iron Total 9/22/93 - 460 ug/l --
Zinc Total 9/22/93  -- 70 ug/l --
pH Total 9/22/93 - 7.38 SU -
pH Total 9/22/93 - 7.79 SU -
Alkalinity, Total 9/22/93 - ND mg/1 2
Phenolphthalein
Carbonate Total 9/22/93  -- ND mg/l 2
Lead And Compounds Dissolved 9/22/93  -- ND ug/l 5
(Inorganic)
Lead And Compounds Total 9/22/93  -- ND ug/1 5
(Inorganic)
Beryllium And Dissolved 9/22/93 - ND ug/l 0.5
Compounds
Barium And Dissolved 9/22/93  -- ND ug/1 100
Compounds
Selenium And Dissolved 9/22/93  -- ND ug/1 5
Compounds
Beryllium And Total 9/22/93 - ND ug/l 0.5
Compounds
Mercury, Elemental Dissolved 9/22/93 - ND ug/l 0.5
Arsenic, Inorganic Dissolved 9/22/93  -- ND ug/l 10
Barium And Total 9/22/93  -- ND ug/l 100
Compounds
Selenium And Total 9/22/93 - ND ug/l 5
Compounds
Mercury, Elemental Total 9/22/93  -- ND ug/l 0.5
Arsenic, Inorganic Total 9/22/93  -- ND ug/l 10
Chromium Dissolved 9/22/93  -- ND ug/l 10
Antimony Dissolved 9/22/93  -- ND ug/l 5
Thallium Dissolved 9/22/93  -- ND ug/l 5
Nickel Dissolved 9/22/93  -- ND ug/l 100
Cadmium Dissolved 9/22/93  -- ND ug/l 1
Copper Dissolved 9/22/93  -- ND ug/l 10
Silver Dissolved 9/22/93 - ND ug/l 1
Zinc Dissolved 9/22/93  -- ND ug/l 50
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Santa Cruz River at Cortaro Road, Water Quality. Data from ADEOQO.

PARAMETER TYPE SAMPLE DAT RESULT  UNITS REPORTING
OF DATE A LIMIT
SAMPLE CODb
E
Chromium Total 9/22/93 - ND ug/l 10
Antimony Total 9/22/93  -- ND ug/l 5
Thallium Total 9/22/93  -- ND ug/l 5
Nickel Total 9/22/93  -- ND ug/l 100
Cadmium Total 9/22/93 - ND ug/l 1

ND= not detected

Tanque Verde Creek at Sabino Canyon Road. From ADEOQ.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS REPORTING
SAMPLE DATE CODE LIMIT
Specific Conductivity Standard 8/1/89 -- 99.9 umhos/cm --
Boron (Boron And Total 8/1/89 K 100  ug/l --
Borates Only)
Specific Conductivity Standard 8/1/89 -- 110 umhos/cm --
Alkalinity, Total 8/1/89 -- 0.5 mg/l --
Phenolphthalein
Lead And Compounds Total 8/1/89 K 2 ug/l --
(Inorganic)
Total Dissolved Solids Dissolved  8/1/89 -- 90  mg/l --
Total Suspended Solids  Suspended 8/1/89 -- 5 mg/l --
Dissolved Oxygen Standard 8/1/89 -- 95.9 percent -
Ammonia As Nitrogen Total 8/1/89 -- 0.25 mg/l --
Beryllium And Total 8/1/89 K 5 ug/l --
Compounds
Dissolved Oxygen Dissolved  8/1/89 -- 6.6 mg/l --
Selenium And Compounds Total 8/1/89 K 5 ug/l --
Barium And Compounds  Total 8/1/89 K 20 ug/l --
Nitrate + Nitrite Total 8/1/89 K 0.06 mg/l --
Mercury, Elemental Total 8/1/89 K 0.2 ug/l --
Kjeldahl Nitrogen Total 8/1/89 -- 0.5 mg/l --
Calcium Carbonate Total 8/1/89 -- 32 mg/l --
Arsenic, Inorganic Total 8/1/89 K 5 ug/l --
Temperature Water 8/1/89 -- 30.5 °C --
Stream Width Standard 8/1/89 -- 22 FT --
Phosphorus Total 8/1/89 -- 0.12 mg/l --
Stream Depth Total 8/1/89 -- 0.31 FT --
Bicarbonate Total 8/1/89 -- 32 mg/l --
Fluoride Total 8/1/89 -- 0.12  mg/l --
Carbonate Total 8/1/89 -- 0.5 mg/l --
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Tanque Verde Creek at Sabino Canyon Road. From ADEOQO.

PARAMETER TYPE OF SAMPLE DATA RESULT UNITS REPORTING
SAMPLE DATE CODE LIMIT
Hydroxide Total 8/1/89 -- 0.5 mgl --
Magnesium Total 8/1/89 -- 1.8  mg/l --
Potassium Total 8/1/89 -- 2.1 mg/l --
Chloride Total 8/1/89 -- 3.7 mg/l --
Turbidity Total 8/1/89 - 4.8 NTU -
Manganese Total 8/1/89 -- 11 ug/l --
Calcium Total 8/1/89 -- 112 mg/l --
Strontium Total 8/1/89 -- 70  ug/l --
Flow 8/1/89 - 094 FT/SEC --
Flow 8/1/89 - 6.26 CFS -
Sodium Total 8/1/89 -- 6.6 mg/l --
Antimony Total 8/1/89 K 10 ug/l --
Sulfate Total 8/1/89 -- 13 mg/l --
Chromium Total 8/1/89 K 20 ug/l --
Cadmium Total 8/1/89 -- 5 ug/l --
Thallium Total 8/1/89 K 5 ug/l --
Copper Total 8/1/89 K 10  ug/l --
Silver Total 8/1/89 K 10 ug/l --
Nickel Total 8/1/89 K 30 ug/l --
Iron Total 8/1/89 -- 204 ug/l --
Zinc Total 8/1/89 -- 18  ug/l --
pH Total 8/1/89 - 7.6 SU -
pH Total 8/1/89 - 84 SU -

K= Actual value is known to be less than the value given, method detection limit is listed
in the result column.

Nutrient Parameters from the Tanque Verde Creek. From USGS on-line database.

Parameter Dates sampled Result Range
Nitrogen, Ammonia, Dissolved 1/5/1991-9/3/1994 0.01-.5
Nitrite, Dissolved 1/5/1991-9/3/1994 <0.01-0.02
Nitrogen Ammonia + organic, total 1/5/1991-9/3/1994 0.2-1.1

Nitrite + Nitrate, Dissolved 1/5/1991-9/3/1994 0.077-0.37
Phosphorous, Total 1/5/1991-9/3/1994 0.02-0.59
Phosphorous, Dissolved 1/5/1991-9/3/1994 <0.01-0.29

Total number of sampling events: 7
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Major ions from the Tanque Verde Creek. From USGS on-line database.

Parameter Sample Date Range Result Range
Bicarbonate, Dissolved, Field 7/7/1990-9/3/94 15-68
Calcium, Dissolved 7/7/1990-9/3/94 4.3-25
Magnesium, Dissolved 7/7/1990-9/3/94 1.0-4.6
Sodium, Dissolved 7/7/1990-9/3/94 4.1-10
Potassium, Dissolved 7/7/1990-9/3/94 0.7-6.5
Chloride, Dissolved 7/7/1990-9/3/94 2.1-7.2
Sulfate, Dissolved 7/7/1990-9/3/94 4.5-13
Fluoride, Dissolved 7/7/1990-9/3/94 <0.1-.2

Silica, Dissolved 7/7/1990-9/3/94 6.3-15

Total number of sampling events: 12

Physical Properties of water in the Tanque Verde Creek. From USGS on-line

database.

Parameter Sample Date Range Result Range
Temperature, Water 7/7/1990-9/3/1994 9.0-23.5
Specific Conductance 7/7/1990-9/3/1994 47-290
Turbidity 7/7/1990-9/3/1994 5.2-1200

pH, Field 7/7/1990-9/3/1994 6.2-8.55
Alkalinity, total 7/7/1990-9/3/1994 12-56

Total number of sampling events: 13
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