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Enclosed is a copy of the July 1998 report, Middle Gila River Watershed Management .. - -~

Study. Phase I Assessment. This study was completed by the Sub-Regional Operating
Graup (SROG) at the request of EPA Region 9 to support re-issuance of the NPDES
permits for the 23" and 91* Avenue Wastewater Treatment Plants. Copies of the study
were delivered to wastewater staff in each of the SROG cities some time ago.

You will see that there are numerous mentions of storm water inputs from various
sources into the river, and some discussion of storm water control programs and their
implementation. I have tentatively arranged for a presentation on the study by Greeley
and Hansen, to talk to us about the study’s purpose and conclusions on:
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Conference Room 7 West (7" Floor)
Phoenix City Hall :

200 West Washington Street

I will confirm the presentation date as soon asIcan. I hope you can attend (and please
bring anyone else you want to) since this is information that may affect future storm
water NPDES permits.

i Craig Reece
Blane Work
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EXECUTIVE SUMMARY
INTRODUCTION
The Middle Gila River = The United States Environmental Protection Agency (EPA) approached
Watershed  the Multi-City Subregional Operating Group (SROG) Cities in the
Management Study  metropolitan Phoenix area and requested that they conduct the Middle

was authorized by the
Multi-City Subregional
Operating Group and
the City of Tolleson at
the request of the EPA.

The study area
includes 70 river miles
from Granite Reef
Dam on the Salt River
downstream to
Gillespie Dam on the
Gila River.

Gila River Watershed Assessment Study as a part of the 91st Avenue
Wastewater Treatment Plant (WWTP) 1997 National Pollutant Discharge
Elimination System (NPDES) Permit renewal. SROG and the City of
Tolleson identified advantages in providing reliable data to the EPA for
reviewing future NPDES permits on a watershed basis, which will include
Total Maximum Daily Load (TMDL) waste load allocations. SROG and
the City of Tolleson initiated the Middle Gila River Watershed
Management Study (MGRW) to: inventory and assess existing surface
and groundwater quality and quantity data, habitat and species
information, and identify data gaps for a portion of the Middle Gila River
Watershed.

STUDY AREA

The SROG cities, the City of Tolleson and the 91st Avenue WWTP are
located within the Middle Gila River watershed. The MGRW study area
examined in this study, consists of 70 river miles extending from Granite
Reef Dam on the Salt River downstream to Gillespie Dam on the Gila
River and includes the land within the 100-year flood plain. In the
Arizona Administrative Code, Title 18, Chapter 11 the Arizona
Department of Environmental Quality (ADEQ) divided Arizona rivers into




The study focused on

. 22 pollutants of
concern.

The study identified 11
stressors as potential
sources of pollutants of

concern.

' J\APPS\FILES\261\R-PHASEI

reaches based on their associated uses. The MGRW study area consists
of six reaches as defined by ADEQ. They are:

* Reach 1: Granite Reef Dam to 2 km downstream

* Reach2: 2 km downstream of Granite Reef Dam to I-10 Bridge and
the Salt River

* Reach3: I-10 Bridge and the Salt River to the most upstream
outfall from the 23rd Avenue WWTP

* Reach4: 23rd Avenue WWTP outfall to the confluence of the Salt
and Gila Rivers

e Reach 5: Confluence of the Salt and Gila Rivers to Gillespie Dam

« Reach 6: Gillespie Dam to Painted Rock Reservoir

Reach 6 is currently being analyzed by Science Applications International
Corporation (SAIC), a consultant of the EPA.

POLLUTANTS OF CONCERN

The Water Quality Technical Committee of the Tres Rios River
Management Plan (TRRMP) which consists of members from the EPA,
ADEQ, Arizona Game and Fish, Bureau of Reclamation and others,
assisted in reviewing the list of all contaminants associated with surface
water quality standards. The list was reduced to focus on 22 pollutants
of concern which represent contaminants that often exceed standards,
prompt fish consumption advisory notifications, or were deemed to be
important to habitat and wildlife. The MGRW pollutants of concern
include inorganic chemicals such as beryllium and copper, all the major
trihalomethanes, pesticides such as DDT and lindane and other water

quality parameters such as total dissolved solids and dissolved oxygen.

STRESSORS

Stressors are sources of water quality contaminants that can impact the
environment. The stressors identified in the MGRW study area are listed
in Table ES-1. This table also indicates whether the stressor could be
measured and quantified, the amount of data available and the impact the
stressor has on surface water quality. Available water quality and quantity

ES-2
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Measurable/ ey Impact on Water
?
Stressor Ouantifiable? Data Availability: Ouality? Comment
Stream Flows (1.e., releases from Yes Good Minimal Relegses typically rare and of short
reservoirs) duration
Urban Stormwater Regulated by Good (where i ) .
NPDES Yes rasyred) High Impact high during storms
Unknown, but Not measured; effect cannot be

Unregulated Urban Stormwater No None Potentially High lanantified
WWTP Discharges Regulated by .
NPDES Yes Good High
Industrial and Gravel Mining - :
NPDES Discharges Yes Good Minimal Few discharges and overall low flows
Agricultural Stormwater Runoff No None Unknown Not measured; effect cannot be

quantified
Excess Irrigation Water from Unknown, but Small percentage of tail water drains are

: Yes Poor . . ;

Agriculture Potentially High  |monitored
Agricultural Dewatering Wells Yes None Unknown Very saline groundwater likely to affect

surface water TDS
Concentrated Animal Feedlot No N Uikt Locals observe runoff in agricultural
Operation (CAFO) Runoff drains, although discharge is illegal
Landfill Leachate No None Unknown gld lanc.iﬁll locat.ed I river at 12.3rd

venue; no monitoring information

Groundwater Inflow Yes Good High Gila River becomes gaining stream

downstream of 115th Avenue




Water quality
standards associated
with each designated

use in each reach were
used to identify the
most stringent
standard for each
pollutant of concern.

J\APPS\FILES\4261\R-PHASEI

information for releases from upstream reservoirs, urban stormwater
regulated by NPDES, WWTP discharges, industrial and gravel mining
NPDES discharges, excess tail water from irrigation and groundwater
inflow were inventoried and analyzed to characterize each of the five river
reaches in the MGRW study area. Unregulated urban stormwater,
agricultural stormwater runoff, agricultural dewatering wells,
concentrated animal feedlot operation (CAFO) runoff and landfill leachate
were all stressors for which no data was available. These represent water
quality data gaps for the MGRW study area. There was little data
available regarding excess irrigation water from agriculture. Salt River
Project (SRP) provided information on four of their canals that discharge
to the Salt or Gila River. However, there are ungaged SRP ditches that
drain excess irrigation water to the Salt River at 35th Avenue, 59th
Avenue, 67th Avenue, 75th Avenue, 83rd Avenue, 91st Avenue, and 99th
Avenue. No quality or quantity information is available for the ungaged
SRP drains.

ANALYSIS

ADEQ assigned designated uses and surface water quality standards to
each of the five river reaches in the MGRW study area. Individual river
reaches often had more than one standard for a specific contaminant
because different standards applied to each designated use. The most
stringent standard for each contaminant in each river reach was used to
evaluate exceedances. ADEQ has assigned practical quantitation limits
(PQL) to specific contaminants. The PQL is the concentration at which
the standard methods of analysis provide an accurate measurement of the
concentration of a contaminant. At concentrations less than the PQL,
results may be influenced by any one of several external conditions and
therefore measured concentrations may not be representative of actual
concentrations. The PQL associated with many contaminants was greater

than the standard or the detection limit.

ES-3




The most stringent
standard for each
pollutant of concern
was compared to
reported
concentrations to
determine if there were

exceedances.

Data gaps impacting
standard analyses were
associated with
monitoring locations,
sampling frequency,
and analytical
techniques.

Analytical technique
data gaps considered
detection limits,
reporting limits and
practical quantitation

limits.

Water quantity is a key
factor in evaluating
pollutant impacts.

J\APPS\FILES\4261\R-PHASEI

The most stringent standard for each contaminant for each river reach was
compared to reported contaminant concentrations to determine if the
discharge of the contaminant was in compliance, or if there were
exceedances. If there appeared to be exceedances, concentrations were
then compared to the PQL to determine if the reported concentrations
were “viable”. If concentrations were greater than the standard and
detection limit, but less than the PQL, they were labeled pofential
exceedances. If concentrations were greater than the standard and PQL,
they were labeled verified exceedances and temporal or spatial trends
were then identified if possible. These types of comparisons were the
basis for analysis of surface water quality information.

DATA GAPS

An objective of the MGRW study was to identify data gaps. There were
three types of data gaps identified: monitoring location, sampling
frequency and analytical technique. Monitoring location data gaps were
identified where there were specific discharges to the river that were
ungaged and unmeasured, and when the distance between sampled
locations along the river, was great. Ungaged SRP tail water drains and
unsampled storm drains are examples of monitoring location data gaps.
Sampling frequency data gaps were identified when a constituent was
measured once or a limited number of times at a location and the results
indicated possible exceedances. Analytical technique data gaps were
identified when concentrations were reported as a “less than value”, such
as <0.5 ug/l that was greater than the standard, or grater than the standard
and PQL. Analytical technique data gaps were also identified when
contaminant concentrations were reported as values that exceeded
standards, but were less than the PQL. More sensitive analytical
techniques are needed to assess contaminant concentrations where
analytical technique data gaps exist.

WATER QUANTITY
The quantity of flow is an important consideration when evaluating
potential stressor impacts to the environment. Concentrations and flows

are needed to calculate pollutant loadings. A minor exceedance of a
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contaminant that occurred during a very infrequent ephemeral flow event
may not justify additional investigations or monitoring. Relatively
continuous flow sources identified in the MGRW study are those
associated with WWTP discharges, irrigation drainage, groundwater and
dewatering wells. These were identified as continuous because they are
not related to storm runoff and are far more continuous than flood
releases from upstream dams. Ephemeral flows identified in the MGRW
Study include regulated and unregulated stormwater, CAFO runoff,
agricultural storm runoff and flood flows.

HABITAT AND SPECIES

The goal of the habitat/species analysis was to first identify the major
habitat classes in the MGRW based on existing information sources. Once
classes were identified, the major vegetation communities associated with
each class were quantified. The next goal was to identify wildlife species
commonly associated with habitat communities. The five basic habitat
types in the MGRW are: cottonwood-willow, salt cedar, mesquite, marsh
and cobble/flood scoured. Key fish, reptiles, amphibians, mammals and
birds associated with each habitat type were identified, including any
The Arizona Game and Fish
Department provided a great amount of species data.

threatened and endangered species.

SURFACE AND GROUNDWATER CHARACTERIZATION
Reach 1: Granite Reef Dam to 2 km Downstream

Reach 1 is primarily dry; flow occurs only during storms or when there are
releases from Granite Reef Dam. There are no wells or gaged stormwater
drains in this reach. The only water quality information available for this
reach, is from the Arizona Canal at Granite Reef Dam. Water in the
Arizona Canal is representative of water that is released to the Salt River
during flood events. Water in this reach is of high quality, and is used as
drinking water. Elevated sediment loading during floods is projected as
the only adverse impact Reach 1 will have on downstream reaches.
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Reach 2: 2 km Downstream of Granite Reef Dam to I-10 Bridge and
the Salt River

Reach 2 is also primarily dry as flow in this reach occurs only during
storm events, when there are releases from upstream reservoirs or when
the Mesa Northwest Reclamation plant discharges to the Salt River.
There are eight stormwater monitoring locations in this reach between
Alma School Road and the Salt River downstream to just east of the I-10
Bridge. Multiple verified exceedances of the dissolved copper standard
were observed in stormwater in this reach. Between November 1991 and
December 1996 at the 48th Street drain, 7 of the 14 total copper
stormwater samples had concentrations greater than 70 ug/l, 5 of those
had copper concentrations >100 ug/l. All five samples with concentrations
greater than 100, were collected in 1995 and 1996. This indicates that
total copper in stormwater at the 48th Street drain, has been increasing in
the last few years. Previous studies have identified automobile brake pads
as a major source of copper in urban storm water runoff. Sources say
brake manufacturers have recently increased their use of copper in brake
pads, primarily because copper reduces noise and vibration problems with
disc brakes. The recent overall increase of copper in brake pads may have
contributed to the increases noted in stormwater.

Verified exceedances of the cyanide standard were observed in
stormwater at 48th Street, 40th Street and just east of the I-10 Bridge.
Results indicate that stormwater in Reach 2 contributes cyanide to the
river in levels greater than the standard, but not on a consistent basis.

A major analytical technique data gap exists for thallium in stormwater in
Reach 2. The minimum thallium standard is 12 ug/l and there is no PQL.
Potential exceedances of the thallium standard were observed in 41
percent of the samples, when concentrations were reported as a < value
that was greater than the standard. A concentration of <500 ug/l was
reported for 23 percent of the thallium samples in stormwater in Reach 2.
This represents a major analytical technique data gap as the actual
concentration could be 499 ug/l or 10 ug/l. The same type of analytical
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technique data gap applies to pesticides in Reach 2. More sensitive
analytical techniques are needed to determine actual concentrations.

There was limited groundwater quality information in Reach 2. The
majority of available data relates to the investigation of a volatile organic
carbon spill in Mesa, where samples were analyzed for nitrate and

trihalomethanes.

Reach 3: I-10 Bridge and the Salt River to 23rd Avenue WWTP
Outfall

Flow in this reach occurs only during storm events or when there are
releases from upstream reservoirs. Reach 3 is approximately 7 miles long,
however, the only gaged stormwater drain in this reach is at 24th Street
Bridge and the Salt River. The 24th Street Bridge was only sampled in
August and September 1992 and results indicate that stormwater is
contributing copper and beryllium to the river in Reach 3. This data
represents monitoring location and sampling frequency data gaps.

Sediment samples from 1985 contained notable amounts of beryllium,
selenium and thallium. More sampling is needed to determine if

concentrations persist and what the sources may be.

Reach 3 had a minimal amount of groundwater quality information
available. No spatial or temporal trends were evident.

Reach 4: 23rd Avenue WWTP Qutfall to Confluence of Salt and Gila
Rivers

Flow in this reach occurs during storms, following releases from upstream
reservoirs and as the result of discharges from WWTPs, industry, gravel

mines and agriculture.
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Stormwater

Verified exceedances of the minimum designated uses standards were
noted in stormwater for dissolved beryllium, dissolved copper, total
mercury, cyanide, DDE and DDT. There were also many potential
exceedances of these contaminants. Potential exceedances represent
analytical technique data gaps, because reporting limits are such that it
cannot be determined if the standard is being exceeded.

Multiple verified exceedances of the dissolved copper standard were
measured in Reach 4 stormwater. These high concentrations may be the
result of local stormwater runoff as well as stormwater from upstream.
Results indicate that total copper tends to increase downstream during
storms. The following table shows the copper concentrations in August
and September 1995, from Dorsey and University in Tempe, to the Salt
River at 35th Avenue in Phoenix. High copper concentrations in fish
tissue were also measured in Reach 4.

Location Date Total Copper (ug/l)
Dorsey and University 9/28/95 26
Indian Bend Wash at Curry 9/28/95 25
Fifth Street east of Ash 9/7/95 18
48th Street Drain 8/19/95 120
Salt River at 40th Street 9/28/95 230
500 ft. East of I-10 Bridge 9/27/95 76
Salt River at 35th Avenue 9/28/95 420

Analytical technique data gaps exist for cyanide, selenium and thallium in
storm water in Reach 4. Concentrations were reported as < values that
were greater than the standard and PQL, or as values that were greater
than the standard, but less than the PQL.
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There were verified exceedances of DDE and DDT in stormwater at the
Salt River and 27th Avenue. It is possible that soil contaminated years
ago before the ban on DDT, was the source of DDE and DDT as both
contaminants accumulate in soils and are very persistent in the

environment.

Non-Storm Surface Water

Water quality information for Reach 4 indicates that beryllium levels
potentially exceed the minimum designated uses standard for total
beryllium. The 23rd Avenue and 91st Avenue WWTPs reported some
beryllium concentrations as a number that was greater than standard but
less than the PQL. This represents an analytical technique data gap.

Boron samples were collected from the Gila River just upstream of the
confluence with the Salt and just downstream of the confluence with the
Salt on roughly the same dates in 1990. Results show that in 1990 boron
concentrations in the Gila River upstream of the confluence with the Salt
River were consistently greater than the standard. In the Gila River
downstream of the confluence with the Salt, boron concentrations were
less than the standard on the same dates. These results suggest that the
Gila River is being diluted by the 91st Avenue WWTP and Tolleson
WWTP flows in the Salt River.

Verified exceedances of the standards for selenium, thallium, chlordane,
DDD, DDE, DDT and toxaphene were also noted throughout Reach 4.
High concentrations of DDE were also measured in fish tissues samples
taken from the Salt River at 59th Avenue between 1994 and 1995.

Effluent from the Tolleson WWTP had some verified exceedances of the
standards for copper, selenium, and cyanide.
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Verified exceedances of the lindane standard were observed in 13 percent
of the samples from the 23rd Avenue WWTP, and 2 percent of the
samples from the 91st Avenue WWTP. There were also numerous
potential exceedances of the lindane standard in these effluents. Potential
lindane exceedances may be the result of detection of a compound similar

to lindane.

Groundwater

The majority of wells in Reach 4 were sampled on one day only in the
1980’s. Boron concentrations and total dissolved solids (TDS) were high
in Reach 4 with 43 percent of the samples having boron concentrations
greater than 1,000 ug/l and 43 percent of the samples having TDS greater
than 1,500 mg/l. One of the wells had a boron concentration of
10,000 ug/l in 1980.

Reach 5: Confluence of the Salt and Gila Rivers to Gillespie Dam
No gaged stormwater drains are located in this river reach. Verified
exceedances of water quality standards were noted for beryllium, mercury,

selenium, and thallium.

There were verified exceedances of the beryllium standard throughout
Reach 5. There may be a local source of beryllium, but it may also be
washing in from upstream. There was one verified exceedance of the total
mercury standard in the Gila River downstream of 115th Avenue in

January 1990. The source of this mercury is unknown.

Selenium was observed at levels greater than the standard in 1990 and
1996 in Reach 5. Both verified and potential exceedances of the selenium
standard were also measured in the effluent from the Avondale WWTP,
City of Goodyear WWTP and Town of Buckeye WWTP.
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There were verified exceedances of the thallium standard at 115th
Avenue, El Mirage Road and the Gila River just upstream of Buckeye
Canal Discharge. No thallium samples were available for the Gila River
above the diversions at Gillespie Dam. Thus, this location represents a
monitoring location data gap. In May 1981 a sediment thallium
concentration of 23,600 ug/g was measured in the Arlington canal at an
unnamed drain and a sediment thallium concentration of 32,500 ug/g
thallium was measured at the location of the Buckeye irrigation return

flows west of Buckeye.

Only one verified exceedance of the copper standard was noted at the
diversions above Gillespie Dam out of hundreds of samples. Thus, it does

not appear that copper is a problem at this location.

High concentrations of DDT and DDE were observed in fish tissue in
1985, 1994 and 1995 throughout Reach 5. However, no pesticide
samples were collected from surface water in Reach 5 other than in
NPDES discharges. This represents a major monitoring location data gap
and in-river pesticide sampling should be implemented in Reach 5.

In groundwater in Reach 5, 40 percent of the samples had boron
concentrations greater than 1,000 ug/l. Nitrate in one of the Buckeye
Irrigation Company wells was 20.2 mg-N/I on both February 8, 1982 and
May 7, 1982. Other wells in the area had combined nitrate/nitrite
concentrations of 26 mg-N/1in 1983. TDS concentrations were relatively
high in Reach 5 with 43 percent of samples showing TDS of 1,500 mg/I
or greater and one as high as 3,020 mg/1.

Conclusions
Stormwater is contributing appreciable amounts of copper to the Salt and
Gila Rivers. Copper appears to be increasing downstream during storm

events.
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Boron concentrations are greater than the surface water quality standards
in the Gila River upstream of the confluence with the Salt River.
Downstream of the confluence, the boron concentrations decrease as if
diluted by the Salt River.

DDE and DDT concentrations in fish tissue were notable in Reach 4 and
Reach 5. Additional surface water sampling of these and the other

pesticides should be implemented using sensitive analytical techniques.

Beryllium, thallium and selenium were measured in concentrations greater
than the minimum surface water standards in Reaches 2, 3, 4 and 5.
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1. INTRODUCTION

The U.S. Environmental Protection Agency (EPA) plans to review National Pollution Discharge
Elimination System (NPDES) permits on a watershed basis rather than individually and to incorporate
Total Maximum Daily Load (TMDL) waste load allocations into future NPDES permits. This will
allow the EPA to assess NPDES permits in a comprehensive framework. All NPDES permits within
a defined watershed will be evaluated in five-year watershed cycles. The City of Phoenix and its
Subregional Operating Group (SROG) partners, Glendale, Mesa, Scottsdale and Tempe, operate the
91st Avenue Wastewater Treatment Plant (WWTP) which discharges highly treated effluent to the
Salt River. The SROG Cities and the 91st Avenue WWTP are located within the Middle Gila River
Watershed. The EPA requested that SROG complete an assessment of the Middle Gila River
Watershed to facilitate issuance of the 1997 NPDES permit for the 91st Avenue WWTP. SROG
realized there were short-term benefits of completing this assessment related to the 1997 NPDES
permit and long-term benefits by providing reliable data that the EPA could use as the foundation to
establish TMDLs. SROG authorized this Phase I Middle Gila River Watershed Assessment Study
to compile and characterize the information requested by the EPA. The City of Tolleson also
recognized the value of the study and joined with SROG to fund the study.

1.1 Background

In the future, EPA will review NPDES permits on a watershed basis revolved around the five-year
cycle for NPDES permits. The 91st Avenue WWTP NPDES permit was to be reissued in 1997 and
the EPA wanted to conduct the review of the 91st Avenue WWTP and other Phoenix area discharges
on a watershed basis. The Arizona Department of Environmental Quality (ADEQ) divided Arizona
into ten watersheds. The Middle Gila River Watershed characterization by ADEQ was originally
scheduled to begin in 1999. The ADEQ schedule did not meet the needs of the EPA.
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When EPA approached SROG to complete an assessment of the Middle Gila River Watershed,
SROG recognized there were short-term benefits to completing the assessment. They also
recognized a long-term benefit that could be realized by providing reliable data that the EPA could
use as the foundation to establish Total Maximum Daily Loads (TMDL) waste load allocations. This
accurate data benefit was demonstrated by SROG in a 1996 ultra-clean mercury analysis pilot study.
EPA was facing a lawsuit to set a mercury TMDL for the Salt and Gila Rivers based on the
supposition of special interest groups that the 91st Avenue WWTP was discharging excessive
mercury. The ultra-clean program demonstrated the actual mercury concentration was much less than
the enforcement standard and eliminated the need for SROG to construct $30 million in 91st Avenue
WWTP improvements to remove mercury. EPA was given the ultra-clean mercury study data to
develop a mercury TMDL based on sound science.

SROG recognized another long-term benefit of the study was that they could use the accurate data
generated by this study to develop stormwater pollutant models. These models could then be used
to maintain Best Management Procedures (BMPs) rather than require TMDLs that would require
treatment of stormwater.

1.2 Scope Development

The Scope of Services for the Middle Gila River Watershed Management Study was developed with
input from the Tres Rios River Management Plan (TRRMP) Steering Committee and TRRMP Water
Quality Technical Committee. These committees included representatives of EPA, ADEQ, Arizona
Game and Fish Department, Bureau of Reclamation, and others. The scope was finalized and
presented to SROG for approval. The City of Tolleson joined SROG in funding the Middle Gila
River Watershed Study. The TRRMP Water Quality Technical Committee provided oversight to the
research and analyses conducted as a part of this study.

1.3 Objectives
The objectives of the Middle Gila River Watershed Study were to:

. Characterize water quantity, water quality and biological/habitat conditions in the

study area.
. Identify pollutants of concern and potential sources of contaminants.
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. Assess the concentration of pollutants of concern in WWTP discharges, stormwater,

and other inflows to the hydraulic system.

. Compile and analyze water quantity, water quality and habitat/species data to assist

re-issuance of Phoenix-area NPDES permits in 1997.

. Conduct a thorough assessment of water quantity, water quality and habitat/species
conditions to enable the Water Quality Technical Committee of the TRRMP process
to evaluate future water quality scenarios/conditions and the Habitat Committee of
the TRRMP process to evaluate future habitat conditions.

. Develop a water quantity, water quality and habitat/species database to be augmented
in future cycles of watershed assessment (both spatially and temporally) to assist in
ongoing characterization of Middle Gila River Watershed conditions.

The MGRW study was intended to inventory available data and not to conduct a new sampling and
analysis program. This study focused on quantifiable discharges for which information was available.
Those potential contaminant sources that did not have information available were identified as data

gaps.
The MGRW study consisted of the following tasks:

. Research and Compile Information

. Prepare Annotated Bibliographies

. Assess Information

. Identify Data Deficiencies

. Prepare Status Reports and Conduct Meetings

2. STUDY PARAMETERS
The study parameters identified in the Middle Gila River Watershed Study were:

. Study Area

. Stressors
. Pollutants of Concern
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. Water Quantity
. Habitat/Species

2.1 Study Area
The Middle Gila River Watershed defined by ADEQ contained about 6,000 square miles and included

the drainage areas of :

. Salt River downstream from Granite Reef Dam to the Gila River

. Gila River downstream from Coolidge Dam to Painted Rock Dam
. Agua Fria River

. Hassayampa River

This area was larger than was needed by the EPA to facilitate the 91st Avenue WWTP NPDES
permit review. The initial study area developed for this Middle Gila River Watershed Study focused
on the Salt River extending from Granite Reef Dam downstream to the junction with the Gila River
and the Gila River from the Salt River junction downstream to Painted Rock Dam. This area was
later modified to eliminate the portion of the Gila River extending from Gillespie Dam to Painted
Rock Dam. A consultant of the EPA , Science Applications International Corporation (SAIC), is
now conducting a separate characterization study to quantify conditions from Gillespie Dam to
Painted Rock Reservoir.

The MGRW study area extended about 70 river miles and included the lands within the 100-year
floodplain. Tributary areas of the Agua Fria, Hassayampa, and the Gila River upstream of the
junction with the Salt River were not included. It was recognized that these tributaries contribute
flow to the study area and could impact water quality. However, limited data was available in these
tributaries, and data that was available was for locations substantially upstream of the Salt and Gila
Rivers. Overall water quality in these tributaries, near the study area, was inventoried where

available.

The study area is shown on Figure 2-1. The Middle Gila River Watershed (MGRW) used in this
study refers to this study area and not the entire Middle Gila River Watershed defined by ADEQ. The
term “Phase I”” was added to this study title at the request of ADEQ, because the MGRW study area
was only a part of the entire Middle Gila River watershed. Additional phases will be completed by
ADEQ as a part of their Middle Gila River characterization.
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The initial MGRW area was divided into six reaches (Figure 2-1) to conform with designated use
standards defined in the Arizona Administrative Code, Title 18, Chapter 11. Reaches 1 through 5
were analyzed in this study. Reach 6 is being studied by SAIC, a consultant to the EPA, and results
will be available at a later date. The reaches were defined as follows:

. Reach 1 - Granite Reef Dam to 2 km downstream in the Salt River
. Reach 2 - 2 km downstream of Granite Reef Dam to the Interstate 10 Bridge over the

Salt River

. Reach 3 - Interstate 10 Bridge to the most upstream 23rd Avenue WWTP outfall to
the Salt River

. Reach 4 - Most upstream 23rd Avenue WWTP outfall to the confluence of the Salt
and Gila Rivers

. Reach 5 - Confluence of the Salt and Gila Rivers to Gillespie Dam on the Gila River
. Reach 6 - Gillespie Dam downstream to Painted Rock Reservoir (by EPA)

22 Stressors

ADEQ identifies sources of water quality contaminants that can impact the environment as stressors.
A list of 12 stressors was developed as a part of the MGRW study and reviewed with the TRRMP
Water Quality Technical Committee. These included:

. Stream flows (i.e., releases from upstream reservoirs)

. Stormwater regulated by NPDES

. Stormwater unregulated

. WWTP discharges regulated by NPDES

. Agricultural stormwater runoff

. Agricultural drainage from excess irrigation

. Agricultural dewatering wells

. Concentrated Animal Feeding Operation (CAFO) runoff
. Landfill leachate

. Groundwater

. Sand and gravel mining releases
2.2.1  Stream Flows
The Salt River and Gila Rivers in the MGRW study area include ephemeral reaches that flow in direct

response to stormwater runoff or flood flow releases and effluent dependent reaches. Stream flows
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were identified as stressors that can transport chemicals or sediment. Effluent dependent reaches
exist where flow is maintained by WWTP discharges. Flood flows were defined as releases from
upstream dams. Flood flows varied in quantity from minor flows in the channel to 100-year flood
flows. The minor flows were the result of controlled releases while the major floods were typically

caused by uncontrolled releases.

Flood flows transport substantial amounts of sediment. Sediment in tributary flows entering the Salt
and Gila Rivers originates upstream and from erosion within the study area. Flood flows erode
landfills in or adjacent to the river and transport trash and debris downstream. Much deposition of
sediment and landfill materials occurs in the riparian areas downstream of the 91st Avenue WWTP.

Flood flows can contain pollutants of concern derived from tributary stream inflow, erosion of
sediments, and landfills. Substantial dilution can result from the relatively large quantities of water

present in flood flows.

2.2.2  Stormwater Regulated by NPDES

Stormwater flows enter the Salt and Gila Rivers via storm drains. Some storm drains are regulated
as part of the NPDES stormwater permit program. The quality of water from storm drains varies
depending on the duration of the storm event, the length of time between storm events, the amount
of flow, and the source area of stormwater runoff. Long periods between storm events allow
pollutants to accumulate in greater amounts before they are washed away by runoff. In these cases,
concentrations of pollutants are greater than when runoff events are more frequent. The amount of
flow also impacts concentrations. During high stormwater runoff periods the concentrations of
pollutants is diluted by the quantity of flow. Pollutant concentrations change during a single flow
event. “First flush” is a term used to describe the initial flow in a runoff event when the
concentrations are generally the greatest. First flush data was not used in the MGRW study because
it is not representative of the entire flow and not used in the criteria to establish best management

practices.

Stormwater runoff often contains significant amounts of sediment. Stormwater runoff also contains
chemical contaminants or pollutants. Chemical pollutants in stormwater will vary depending on land
uses within a particular drainage area. Runoff from industrial sites should be minimal due to
stormwater NPDES requirements. Each industrial site should have a Stormwater Pollution
Prevention Plan. Runoff from turf areas has the potential to contain pesticide and fertilizer residuals.
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Runoff from paved areas can contain hydrocarbon products, metals, and anything spilled on the

pavement.

223 Stormwater, Unregulated

There were many areas where storm drains were either unregulated or stormwater was not collected
in a drainage system and runoff flowed overland or in streets until it drained into the river channels.
These were identified as unregulated storm runoff because currently the quality of runoff is not

subject to NPDES regulations.

2.2.4 WWTP Discharges

All wastewater treatment plants that discharge to surface waters are required to have NPDES permits
that require monitoring the quality of effluent prior to discharge. There are several WWTPs with
discharge permits to the Salt and Gila Rivers. These include:

. City of Mesa, Northwest Reclamation Plant
. City of Tempe, Kyrene Reclamation Plant

. City of Phoenix, 23rd Avenue WWTP

. SROG, 91st Avenue WWTP

. City of Tolleson WWTP

. City of Goodyear WWTP

. City of Goodyear, Estrella WWTP

. City of Avondale WWTP

. Town of Buckeye WWTP

Discharge water quality was available for each of these treatment plants.

2.2.5  Agricultural Stormwater Runoff

Most agricultural stormwater runoff originates in fields, but it may also originate from equipment
yards. Runoff from concentrated animal feeding operations was identified as a separate stressor. In
most cases, agricultural runoff was collected in irrigation drainage canals adjacent to fields and
equipment yards. These canals discharged to the river channels. In locations where the farm fields
were near river channels, storm runoff flowed from fields directly to the river. Agricultural storm
runoff from fields can contain large amounts of sediment. Plowing and cultivation breaks up the soil
surface and makes the soil very susceptible to erosion. The field stormwater runoff can contain
pollutants of concern associated with agriculture such as nitrates (from fertilizers), pesticides, and
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herbicides. The majority of agricultural drains to the rivers were ungaged and, thus, represent a data
gap.

2.2.6 Agricultural Drainage for Excess Irrigation

Historic irrigation practices often resulted in the application of excess irrigation water which was
drained from field into drainage canals and released to the rivers. This excess irrigation water
drainage is called tailwater. Recent water conservation rules restricting irrigation water use have
resulted in substantial reductions in farm field drainage but have not eliminated all tailwater. This
reduction in excess irrigation water was verified by the Holly Acres area residents. Farmland within
the Buckeye Irrigation Company (BIC) is exempted from irrigation water use conservation rules
because it is in an area of surplus groundwater, adjacent to the Gila River. Tailwater from BIC is
released into the Hassayampa River which then joins the Gila River.

2.2.7  Agricultural Dewatering Wells

Lands near the Gila River in the BIC are situated above a shallow groundwater table. The BIC has
11 wells that pump this shallow groundwater to lower the water table and prevent water logging of
farm land. Dewatering wells discharge to canals that discharge to the Gila River downstream of the
Tres Rios area.

2.2.8 CAFO Runoff

Concentrated Animal Feeding Operations (CAFO) produce very poor quality runoff if site drainage
is not controlled. Animal wastes can drain from the site into storm drains or irrigation systems,
including both water supply laterals and drainage canals. The principal pollutant of concern from
CAFOs is nitrate. Uncontrolled CAFO runoff can enter the Salt and Gila Rivers via canals and storm
drainage systems. CAFO runoff should be kept on site, by law, however, numerous people say they
have witnessed CAFO water in canals that drain into the Salt/Gila Rivers.

2.2.9  Landfill Leachate

When groundwater or surface water enters a landfill, it will leach contaminants present in the landfill.
Water exiting the landfill it is called leachate. Pollutants present in leachate depend on the types of
materials buried in the landfill. Active landfills have monitoring programs to detect pollution
problems. However, there is an old, inactive landfill at 123rd Avenue in the Gila River and this

landfill does not have a monitoring system to assess leachate quality.
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2.2.10 Groundwater

The groundwater table beneath the Salt, Hassayampa, Agua Fria and portions of the Gila Rivers is
at a depth where flow in these rivers percolates into the ground to recharge the water table. The rivers
are classified as losing streams. The groundwater beneath the Gila River starting at about 115th
Avenue and downstream rises to the surface and contributes to the surface water flow. In this area
the river is a gaining stream because the quantity of surface flow is augmented by groundwater.
Therefore, groundwater directly influences surface water quality.

2.2.11 Sand and Gravel Mining Releases

Sand and gravel mining operations use pumped groundwater to process aggregate materials. Water
is used to sort and wash aggregates. Mining operations are usually located within the river channels
or adjacent to the channel on the river bank. Groundwater used in the mining operations is flowing
through similar materials as the aggregate prior to being pumped. Mining operations are required to
have Section 404 permits. Some gravel mines are required to prevent processing water from leaving
the site. Others discharge to the river and are required to have a NPDES permit. The major potential
water quality impact resulting from sand and gravel mining is sediment. Sediment may be contributed
to the river when there is an accident and water is released from the site or when the site is inundated
during flood events in the river. During a flood, any sediment generated by the sand and gravel mine
is overwhelmed by the sediment transported by the flood flow. There were active sand and gravel
mining operations near 91st Avenue and the Salt River and there was a p'roposed mine located in the

same area.

2.2.12 Stressor Summary

The MGRW study was intended to inventory available data and not to conduct new sampling and
analysis programs. The MGRW study focused on the stressors for which information was available.
The stressors that did not have information available were identified as data gaps.

The stressors used as data sources in the MGRW study included:

. Stormwater regulated by NPDES

. WWTP discharges regulated by NPDES

. Industrial discharges regulated by NPDES
. Agricultural drainage

. Groundwater
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. Sand and gravel mining NPDES permits
. Stream flow in the Salt River (1 point downstream of Granite Reef Dam)

Stressors for which no data was available, and thus represent data gaps, were:

. Unregulated urban stormwater

. Unregulated agricultural runoff

. Discharge from concentrated animal feeding operations (CAFOs)
. Discharge from ungaged agricultural drains and dewatering wells
. Landfill leachate

2.3 Pollutants of Concern

A large list of potential contaminants in the MGRW was prepared using information from the 91st
Avenue WWTP NPDES permit and Surface Water Quality Standards. The initial list of pollutants
was reviewed by the TRRMP Water Quality Technical Committee and reduced to 22 contaminants.
The list included contaminants that often exceed standards, prompt a fish consumption advisory
notification, and were felt to be important to habitat and wildlife. The revised list of pollutants of
concern was used in the MGRW study and is presented in Table 2-1. The pollutants of concern were
organized into inorganic contaminants, organic contaminants, pesticides and other water quality
parameters as they were categorized in the ADEQ 305B Report. The pollutant of concern
chlorodibromomethane was expressed as dibromochloromethane in some cases. Bromodichloro-
methane and dichlorobromomethane were also used interchangeably in much of the researched
information. Chlorodibromomethane and bromodichloromethane were used in the MGRW study

because they were the names used most often in the available information.

2.4 Water Quantity

An important consideration when evaluating potential stressor impacts on the environment was the
quantity of flow. Concentrations and quantity are needed to calculate loading. Periods of flow,
continuous or ephemeral, help to evaluate significance of the potential water quality impact. A minor
exceedance of a contaminant that occurred during a very infrequent ephemeral flow event may not
justify additional investigations or monitoring.

Relatively continuous flows identified in the MGRW study were associated with WWTP discharges,
irrigation drainage, groundwater, and dewatering wells. These were identified as continuous because

they were not related to storm runoff and were far more continuous than flood releases from
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Inorganic Contaminants

. Beryllium

. Boron

. Copper

. Cyanide

. Mercury

. Nitrate

. Selenium

. Thallium
Organic Contaminants

. Bromodichloromethane

. Bromoform

. Chloroform

. Chlorodibromomethane
Pesticides

. Chlordane

° DDD

. DDE

. DDT

. Diazinon

. Dieldrin

. Lindane

. Toxaphene
Other Water Quality Parameters

. Dissolved Oxygen

. Total Dissolved Solids




upstream dams. Continuous flows may be annual or seasonal but once the flow is initiated, it is
relatively continuous. Ephemeral flows include water quantity related to stormwater runoff.
Ephemeral stressors include regulated and unregulated stormwater, CAFO runoff, agricultural storm
runoff, and flood flows.

25 Habitat/Species

The goal of the Habitat/Species analysis was to first identify the major habitat classes in the MGRW
based on information from existing sources. Once classes were identified, the major vegetation
communities associated with each class were quantified.

The next goal was to identify wildlife species commonly associated with habitat communities. The
MGRW study did not focus on the location or siting of a particular threatened or endangered species.
It was recognized that wildlife moves and analyzing individual sitings would be laborious and of very
limited value. Rather, species typically associated with different habitats were researched. Arizona
Game & Fish Department provided a great amount of species information.

A concern of the EPA is bioaccumulation of contaminants in fish and wildlife. Fish tissue analyses
completed by the U.S. Fish and Wildlife Service, the EPA and others were included in Section 4.5
of this report.

3. RESEARCH

The information required for the MGRW study was very disseminated. Data was obtained from a
large number of sources in many different formats. The research phase of this project consisted of
two tasks. Task 1 of the MGRW study was to identify data sources and gather the information. Task
2 was to prepare annotated bibliography sheets to document data sources and information obtained.
The following documents the information sources and data formats.

3.1 Contacts

A continuously updated list of contacts was maintained during the project. Many references provided
a substantial amount of information, while others provided additional contacts. Other contacts had
little data or could only provide information previously provided by others. Only a few contacts
declined to provide information, these included the Gila River Indian Community, and the Roosevelt
Irrigation District (RID). Table 3-1 presents the agencies and staff contacted, the type of contact
(telephone call or meeting) and the information provided.
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Information Provided
Contact | Surface Water Groundwater GIS Additional
Agency/Contact Type |Quality | Quantity | Quality | Quantity | Habitat | Species |Reference Comments
FEDERAL AGENCIES
Natural Resource Conservation District
Kathy Killian & Other Contacts
U.S. Army Corps of Engineers
Mike Ternak cM X X X X X
U.S. Bureau of Reclamation
Marvin Murray CcM Other Contacts
Terry Wilson & X
Warren Greenwell CM X
U.S. Environmental Protection Agency
Jack Landy CM
Eric Wilson C X
Carey Hauk C X
Wendell Smith C X
U.S. Fish and Wildlife Service
Kirke King & X X
US.G.S. X X
STATE AGENCIES
\Arizona Department of Environmental Quality
Kris Randall CcM X X
Linda Taunt G X X
Mike Tenzcar CM X
Victor Gass CM X
Richard Meyerhoff CM Other Contacts
Roger Kennett C Other Contacts
Diana Marsh © X X
Sam Rector & X X
Barry Abbott & Other Contacts
Tom Trent C Other Contacts




Table 3-1
Research Contacts
(Continued)
Information Provided
Contact | Surface Water Groundwater GIS Additional
Agency/Contact Type |Quality | Quantity | Quality | Quantity | Habitat | Species |Reference Comments

STATE AGENCIES (Continued)
\Arizona Department of Water Resources

Dale Mason C X X

Greg Wallace CcM
\Arizona Game and Fish

Mark Dahlberg cM X

Jeff Howland CcM X

Ronald Engel-Wilson CcM X

Troy Cornan CM X

Dave Weedman CcM X

Dave Walker C/M X

Barry Spicer C/M X

Bill Werner CcM Other Contacts
\Arizona Geological Survey

Larry Fellows C Other Contacts

Rick Trapp C X
\Arizona State Lands Department

Gary Irish & X

Jim R. CM X
MUNICIPALITIES
Town of Buckeye

Ron Long C X X

Kit Jackson CM
Town of Gila Bend

Gene Merritt C X X
City of Mesa

Bill Haney c No Data
City of Phoenix

Paul Kinshella CcM Other Contacts

Gary Ullinskey C/M X

Lori Sundstrom CM

Bob Hollander C/M X X X X X
City of Tempe

Barbara Olivieri c Other Contacts

Steve Dalton C Other Contacts

Dena Pierre C/M X X




Table 3-1
Research Contacts
(Continued)
Information Provided
Contact | Surface Water Groundwater GIS Additional
Agency/Contact Type |Quality | Quantity | Quality | Quantity | Habitat | Species |Reference Comments

MUNICIPALITIES (Continued)
City of Tolleson

Scott Schroth CcM X X
Salt River Pima Maricopa Indian Community

Gerald Johnson C X
MARICOPA COUNTY
\Maricopa County Flood Control District

Eric Feldman CcM X

Dave Gardner & X X
IRRIGATION DISTRICTS
\Buckeye Irrigation Company

Jackie Mack & Refused to give information
Salt River Project

Gregg Elliott CM X
St. Johns Irrigation District

Adron Reichart CM X
OTHER
Earth Info Inc.

Scott Edwards C X X X X X

Note: C = Called
C/M = Called/Meeting




32 Data Obtained

There was limited consistency in the format of data received from various sources. The data required
conversion to a common format for the MGRW study. Some of the data was provided in a paper
copy, while others were provided as spreadsheets (Lotus, Excel, Smart, and dBASE formats).
Geographic Information System (GIS) files were in Arc Info and Arc View formats in both UTM
Zone 12 and State Plane NADS83 coordinates. Some information was provided on CD-Roms
including EPA Storet, EPA Basins, USGS Gage Stations and Flood Control District of Maricopa
County GIS data.

Information provided by the City of Phoenix regarding effluent water quality for the 91st Avenue
WWTP and 23rd Avenue WWTP was very extensive, equivalent to several hundred pages of data.
These files required screening to focus on the pollutants of concern.

Time periods covered by the data from different sources also varied from the 1960's to 1996. Surface
water quality data analyzed in the MGRW study was from the period 1990 through 1997 (when
available). Surface water quality has improved as treatment processes were upgraded and, thus, much
of the older data is no longer valid because it is not representative of present discharge conditions.
In addition, water quality standards and quantitation standards changed over time as laboratory
techniques have improved. Groundwater data from 1980-present was used in the MGRW study
because the amount of available information was limited and groundwater quality changes are not as

rapid as surface water quality changes.

3.3 Annotated Bibliographies

Information used in the MGRW study was documented on annotated bibliography sheets as required
by Task 2 in the Scope of Services. Table 3-2 is an example of an annotated bibliography sheet.
Appendix A contains all of the annotated bibliographies generated for this project. The information
inventoried on each sheet includes:

. Source Code - a code to identify the source of the data and to allow a user of the GIS
data to reference the data source. The source code groupings were, 100s for Federal
sources, 200s for State, 300s for County, 400s for cities, and 500s for private/other
sources.

. Source of data - who the information was obtained from.

. Type of data - quality, quantity, habitat, species.
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Annotated Bibliography Sheet
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July 1998
Date

SOURCE OF DATA
Information Source:

Address:

Contact:

Title:

Phone/Fax:
TYPE OF DATA
a Species a Surface Water Quality
O Habitat a Groundwater Quantity
O Surface Water Quantity a Groundwater Quality
LOCATION
O SR-Granite Reef to 2 km downstream
O SR-2 km downstream to I-10 Bridge
O SR-I-10 Bridge to 23rd Avenue WWTP outfall to Gila River
a SR-23rd Avenue WWTP to confluence with Gila River
O GR-Confluence to Gillespie Dam
O Entire Area
DESCRIPTION OF DATA

Dates of Available Data:

Data Description:




. Location - Reach(es) of MGRW that the data applies to.
. Description of data - the time frame covered by the data and a data description.

4. WATER QUALITY ANALYSIS
The objectives of the water quality analysis were to:

. Research and gather available information about surface water discharges,
stormwater, and groundwater

. Review existing water quality standards to provide a basis for analysis

. Evaluate the data to assess the quality of available information

. Identify trends such as increasing, stable, or decreasing concentrations for pollutants
of concern

. Assess the pollutant of concern data related to exceedances of standards

4.1 Information Quality Analysis

A major effort in the MGRW study was to assess the quality of available information and to
determine whether concentrations were potentially in exceedance of the standard or whether they
were verified exceedances of the standard. This was essential because the MGRW study information
will be provided to the EPA and ADEQ to establish future watershed water quality standards.

Several water quality monitoring terms were used as a part of the water quality analyses and need to
be defined. These included:

. Standard. A concentration of a contaminant set at the maximum allowable limit.
Concentrations greater than the standard were identified as exceedances. The
standards used in these analyses were from ADEQ and the Arizona Administration
Code Title 18, Chapter 11. Standards for certain river reaches were set based on the
uses associated with each reach. Thus, the most stringent standard for a reach was
often called the “minimum designated uses standard”. Many of the standards were
given as a numeric value, for either the total concentration or the dissolved fraction.
Some contaminants, like dissolved copper, had an equation to calculate the standard,
based on hardness. A hardness of 200 mg/l was used to calculate standards. This was

a conservative assumption.
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. Method Detection Limit (MDL). There was an analytical technique required for each
pollutant of concern. The lowest concentration of a contaminant that can be detected
by this analytical technique was the MDL. When the concentration of a contaminant
was less than the MDL of the contaminant, it could not be detected by that analytical
technique. In this case, results were presented as either Below Detection Limit
(BDL), less than (<) some number corresponding to the MDL, or Non-Detected

(ND).

. Practical Quantitation Limit (PQL). This was the concentration at which an
analytical technique provided an accurate measurement of the concentration of a
contaminant. This may also be called the enforcement limit.

. Reporting Limit. In many cases, data was reported as less than (<) some “value”.
Often the “value” was greater than the standard and sometimes the PQL.

The analysis of the quality of data began with the inorganic contaminants on the list of pollutants of
concern (Table 2-1). The reported concentrations had to be compared to the contaminant standard
and PQL to determine if the data was not an exceedance of the standard, was a potential exceedance
of the standard, or was a verifiable exceedance of the standard. Table 4-1 and Figure 4-1 were

prepared to explain the analysis.

Table 4-1 uses a standard of 0.2 ug/l and a PQL of 0.5 ug/l. At Site A, Samples 1-4 were listed as
non-detects, samples 5-9 and 12 concentrations were greater than the standard but less than the PQL,
and samples 10-11 were greater than the PQL. The analyses for samples 1-4 were less than the
standard and, thus, they are non-exceedances. Samples 10 and 11 were rated as verified exceedances
because the concentration was greater than the standard and PQL. Samples 5-9 and 12 were
potential exceedances because concentrations were greater than the standard but less than the PQL.
The contaminant was detected but could not be quantified, thus the numeric value could not be
considered to represent an accurate value. It could represent an actual detection, or it could be a
result of laboratory contamination or just “noise” introduced due to the sensitivity of the analytical
equipment.

If the data from Site A was used without considering the quality of the data, an observer could report
that 8 of the 12 samples represented exceedances. When the quality of the data was included into the
data analysis, then there were two documented exceedances (samples 10 and 11) and samples 5-9 and
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Sample Number Site A Site B Site C
1 ND <0.2 <0.6
2 ND <0.2 <0.7
3 ND <0.2 <0.6
. 4 ND 0.35 <0.5
5 0.44 0.28 <0.4
6 0.25 0.48 <0.4
7 0.35 0.51 <0.3
8 0.48 0.55 <0.3
9 0.21 0.52 <0.6
10 0.54 0.32 <0.5
11 0.60 0.25 <0.4
12 0.48 0.40 <0.3

Site A and B: ND = None Detected
Method Detection Limit = 0.2 ug/L
Practical Quantitation Limit = 0.5 ug/L
Standard = 0.2 ug/L

Site C: Reporting Limit
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12 were potential or possible exceedances. Potential exceedances indicated additional sampling was
required and an analysis technique with greater sensitivity, such as clean or ultra-clean sampling,
should be used to determine if the standard truly is being exceeded or if the MDL was just too high.

A similar data quality analysis for samples from Site B demonstrated the type of analyses used in this
study. Samples 1-3 were reported as <0.2 (less than 0.2 ug/l) and this was a common practice when
the concentration was not detected. The laboratory listed the data to represent less than MDL. This
represents a verified non-exceedance. Samples 6-8 had concentrations that were detectable, but not
quantifiable, because they were less than the PQL. These were potential exceedances.

The Site C example was typical of reported results that presented concerns. All contaminant
concentrations were reported as a less than value. The less than value was different than the MDL,
PQL or standard associated with that contaminant. There was no way to verify what the reported
concentration represented. When the 12 samples from Site C were compared to the standard it
appeared that all exceeded the standard but the quantitation of the concentration was not known so
the data only represented a possible exceedance.

Pesticides presented a different data quality analysis issue. The most stringent standard was a much
lower concentration than the ADEQ PQL and the MDL. These very low standards and higher MDLs
meant that any detection of a pesticide was a potential exceedance. However, because the reported
concentration was less than the PQL, the reported concentration of the contaminant may not have
been accurate. It could represent a range of concentrations from the MDL to just less than the PQL
or represent a false detect. Pesticide detection concentrations less than the PQL were identified as
potential exceedances.

4.2 Designated Uses

The focus of the analysis was to compare the concentration of pollutants of concern to specific
standards to determine if the stressor was in compliance or if there were exceedances of a standard.
The water quality standards used in the MGRW study were the designated use water quality
standards for the pollutants of concern. The discharge standards related to NPDES permits were not
used as the test to verify exceedances. Each of the five river reaches in the MGRW study (Figure
2-1) had specific designated uses defined in the ADEQ 305(b) report. The following are the
designated uses identified in Reaches 1 through 5:
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A&Wc = Aquatic & Wildlife Coldwater

A&Ww = Aquatic & Wildlife Warmwater

A&We = Aquatic & Wildlife Ephemeral

A&Wedw = Aquatic & Wildlife Effluent Dependent Water

FBC = Full Body Contact

PBC = Partial Body Contact

DWS = Domestic Water Source

FC = Fish Consumption

Agl = Agricultural Irrigation

| Agl = Agricultural Livestock Watering

The designated uses associated with each river reach varied depending on the water sources in the
reach and uses associated with that portion of the river system. Not all designated uses applied for
each reach. The standard for a specific contaminant often differed between the designated uses in a

river reach and between river reaches.

The designated uses and water quality standards used in the MGRW study are presented in Tables
4-2 and 4-6. An individual table was prepared for each of the five river reaches. Each table presents
the pollutants of concern and the standards associated with each contaminant for each designated use.
As stated previously, standards for inorganic contaminants were listed for the total concentration, the
dissolved fraction, or a formula was given to calculate the standard. Many of the standard equations
were based on the sample hardness. A hardness of 200 mg/l was reasonable but conservative and was
used to calculate standards, when applicable. Standards for organic contaminants, pesticides, and
other parameters were given for total concentrations. All concentration data was presented in
micrograms per liter (ug/l). In some designated uses there was No Numeric Standard (NNS) for a

contaminant.

Tables 4-2 and 4-6 also present the most stringent standard for a contaminant in that specific river
reach. This most stringent standard was used in the MGRW study as a basis for analysis. Tables 4-2
through 4-6 also contain the ADEQ practical quantitation limit for contaminants, where applicable.
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Designated Uses

Reach 1: Granite Reef Dam to 2 km Downstream

Greeley and Hansen

NNS

= No Numeric Standard

July 1998
Aquatic and ; ; . ’ Sui M 1
Pollutant of Concern QNildlife Fégn?:gy Dom;zt ll;;vat“ Consllrxlrsrlll i Agrgcuhlural Ag."lcultural n;nml:lrgyentm Agﬁgntl:{aat‘;:;al
Warmwater pood, | Dmigation | Livestock Standard Limit
INORGANIC CONTAMINANTS
Beryllium 53D 4T 4T 021 T* NNS NNS 021 T 0.5
Boron NNS 12,600 630 * NNS 1,000 T NNS 630
Copper EQU[34]D* | 5200D 1,000 D NNS 5,000 T 500 T [34]D
ICyanide 9.7T* 2,800 T 200 T 210,000 T NNS 200T 97T 20
Mercury 0.01D* 42T 2T 06T NNS 10T 001D 0.5
INitrate NNS NNS 10,000 * NNS NNS NNS 10,000
Selenium 20T+ 700 T 50T 9,000 T 20T 50T 2T 5
Thallium 150D 12T 2T* 41 T NNS NNS 2T
IORGANIC CONTAMINANTS
(Chloroform 900 230 100 * 590 NNS NNS 100
Bromoform 10,000 180 100 80 * NNS NNS 80
Bromodichloromethane NNS 100 100 22% NNS NNS 22 0.5
Dibromochloromethane NNS 17 100 12# NNS NNS 12 1
PESTICIDES
(Chlordane 0.21 2 2 0.001 * NNS NNS 0.001 0.1
DDT 0.001 4.1 0.1 0.0005 * 0.001 0.001 0.0005 0.1
DDE 0.02 4.1 0.1 0.0006 * 0.001 0.001 0.0006 0.1
DDD 0.02 5.8 0.15 0.0009 * 0.001 0.001 0.0009 0.1
Diazinon
Dieldrin 0.002 0.09 0.002 0.0002 * k k 0.0002 0.1
Lindane 0.28 1 0.2 0.02* NNS NNS 0.02 0.05
(Hexachlorocyclohexane gamma)
[Toxaphene 0.02 3 3 0.0008 * 0.005 0.005 0.0008 2
OTHER PARAMETERS
Dissolved Oxygen |
TDS i
All values are in ug/l T =Total
* = Most Stringent Standard D = Dissolved

EQU = Dissolved Standard = e/(0.9422[in(hardness)]-1.464)
[ ] =Standard calculated using assumed hardness of 200 mg/I
k =0.003 ug/l aldrin/dieldrin
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Table 4-3
Designated Uses
Reach 2: 2 km Downstream of Granite Reef Dam to I-10 Bridge

Greeley and Hansen

MULTI-CITY SUBREGIONAL OPERATING GROUP

July 1998
Aquatic and Wildlife| Partial Bod Summary Most ADEQ Practical
Hllutier Consee ¢ Ephemeral Contact d Stringen?rsy:tandard Quanti(t)ation Limit

INORGANIC CONTAMINANTS
[Beryllium NNS 700 T * 700 T 0.5
[Boron NNS 12,600 * 12,600
ICopper EQU [47]D * 5200D * [47]1D
Cyanide 19T * 2,800 T 19T 20
Mercury 2.7D* 42T 2.7D 0.5
Nitrate NNS 224,000* 224,000
Selenium EQU [47]D * 700 T [471D 5
Thallium NNS 121 % 12T
ORGANIC CONTAMINANTS
[Chloroform NNS 1400 * 1400

romoform NNS 2800 * 2800
Eromodichloromethane NNS 2800 * 2800 0.5
[Dibromochloromethane NNS 2800 * 2800 1
PESTICIDES
(Chlordane 0.45* 8.4 0.45 0.1
DDT 0.006 * 70 0.006 0.1
[DDE 0.03 * NNS 0.03 0.1

DD 0.02 * NNS 0.02 0.1
[Diazinon
[Dieldrin 0.9* 7 0.9 0.1
Lindane 0.9* 42 0.9 0.05

(Hexachlorocyclohexane gamma)
[Toxaphene 1.5* NNS 155 2
OTHER PARAMETERS
IDissolved Oxygen
[TDS

All values are in ug/l T = Total

* = Most Stringent Standard
NNS = No Numeric Standard

D = Dissolved
EQU = Dissolved Standard = e/(0.9422[In(hardness)]-1.1514)
[ ] = Standard calculated using assumed hardness of 200 mg/1
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Reach 3: I-10 Bridge to 23rd Avenue WWTP QOutfall
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Aquatic and Partial Bod S Most | ADEQ Practical
Pollutant of Concern Wildlife C Y |Fish Consumption P Q e
 —— ontact Stringent Standard | Quantitation Limit
INORGANIC CONTAMINANTS
Beryllium 53D 700 T 0.21 T'* 021T 0.5
Boron NNS 12,600 * NNS 12,600
Copper EQU [34]D * 5,200 D NNS [34] D
Cyanide 9.7T* 2,800 T 210,000 T 97T 20
Mercury 0.01D* 42T 06T 0.01D 0.5
(Nitrate NNS 224,000* NNS 224,000
Selenium 20T* 700 T 9,000 T 20T 5
Thallium 150D 12T* 41T 12T
ORGANIC CONTAMINANTS
Chloroform 900 1400 590 * 590
Bromoform 10000 2800 80 * 80
Bromodichloromethane NNS 2800 22% 22 0.5
Dibromochloromethane NNS 2800 12, 12 1
PESTICIDES
Chlordane 0.21 8.4 0.001 * 0.001 0.1
|IDDT 0.001 70 0.0005 * 0.0005 0.1
IDDE 0.02 NNS 0.0006 * 0.0006 0.1
DDD 0.02 NNS 0.0009 * 0.0009 0.1
Diazinon
Dieldrin 0.002 7 0.0002 * 0.0002 0.1
Lindane 0.28 42 0.02 * 0.02 0.05
(Hexachlorocyclohexane gamma)

Toxaphene 0.02 NNS 0.0008 * 0.0008 2
OTHER PARAMETERS
Dissolved Oxygen
TDS

All values are in ug/l T = Total

* = Most Stringent Standard D = Dissolved

NNS = No Numeric Standard EQU = Dissolved Standard = ¢/(0.9422[In(hardness)]-1.464)

[ ] = Standard calculated using assumed hardness of 200 mg/l
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Table 4-5
Designated Uses
Reach 4: 23rd Avenue WWTP Outfall to Confluence with Gila River

Greeley and Hansen

July 1998
Aquatic and : : ’ 5
Pollutant of Concern Wildlife Effluent Paglal Bady Fish Consumption AIgn_culFural Afn cultull':l S}xmmary Mgst ADE.Q l?ractlgal.
Dependent Water ontact rrigation ivestoc Stringent Standard | Quantitation Limit
ﬁNORGAN IC CONTAMINANTS
(Beryllium 53D 700 T 021 T* NNS NNS 021T 0.5
Boron NNS 12600 NNS 1,000 T * NNS 1,000 T
Copper EQU [34]D * 5,200 D NNS 5,000 T 500 T [34]1 D
Cyanide 97 T* 2,800 T 210,000 T NNS 200T 97T 20
Mercury 02D* 42T 06T NNS 10T 02D 0.5
Nitrate NNS 224,000* NNS NNS NNS 224,000
Selenium 20T* 700 T 9,000 T 20T 50T 20T 5
Thallium 150 D 12T™* 41T NNS NNS 12T
ORGANIC CONTAMINANTS
(Chloroform 900 1400 590 * NNS NNS 590
Bromoform 10000 2800 80 * NNS NNS 80
}Bromodichloromethane NNS 2800 20% NNS NNS 22 0.5
(Dibromochloromethane NNS 2800 12* NNS NNS 12 1
(PESTICIDES
[Chlordane 0.21 8.4 0.001 * NNS NNS 0.001 0.1
(DDT 0.001 70 0.0005 * 0.001 0.001 0.0005 0.1
DDE 0.02 NNS 0.0006 * 0.001 0.001 0.0006 0.1
H@D 0.02 NNS 0.0009 * 0.001 0.001 0.0009 0.1
(Diazinon
[Dieldrin 0.005 1 0.0002 * k k 0.0002 0.1
Lindane 0.61 42 0.02 * NNS NNS 0.02 0.05
(Hexachlorocyclohexane gamma)

[Toxaphene 0.02 NNS 0.0008 * 0.005 0.005 0.0008 2
OTHER PARAMETERS
Dissolved Oxygen
[TDS

All values are in ug/l T = Total

* = Most Stringent Standard D = Dissolved

NNS = No Numeric Standard EQU = Dissolved Standard = ¢/{0.9422[In(hardness)]-1.464)

[ 1 = Standard calculated using assumed hardness of 200 mg/l
k =0.003 ug/l aldrin/dieldrin
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Table 4-6
Designated Uses
Reach 5: Confluence of Salt and Gila River to Gillespie Dam

Greeley and Hansen

July 1998
e IRTS SN Partial Bod Agricultural Agricultural | Summary Most | ADEQ Practical
Pollutant of Concem Wildlife Effluent Contack Yy Fish Consumption I%ri o Lg K Stri Ty Q  Tactical

Depeiideit Water g ivestoc tringent Standard | Quantitation Limit
INORGANIC CONTAMINANTS
Beryllium 53D 700 T 021T* NNS NNS 021T 0.5
Boron NNS 12600 NNS 1,000 T * NNS 1,000 T
Copper EQU [34]D * 5,200 D NNS 5,000 T 500 T [34] D
Cyanide 9.7T* 2,800 T 210,000 T NNS 200T 97T 20
Mercury 02D* 42T 06T NNS 10T 02D 0.5
Nitrate NNS 224,000* NNS NNS NNS 224,000
Selenium 20T* 700 T 9,000 T 20T 50T 20T 5
Thallium 150 D 12°T* 41T NNS NNS 12T
ORGANIC CONTAMINANTS
Chloroform 900 1400 590 * NNS NNS 590
Bromoform 10000 2800 80 * NNS NNS 80
(Bromodichloromethane NNS 2800 2* NNS NNS 22 0.5
Dibromochloromethane NNS 2800 12 * NNS NNS 12 1
PESTICIDES
Chlordane 0.21 84 0.001 * NNS NNS 0.001 0.1
DDT 0.001 70 0.0005 * 0.001 0.001 0.0005 0.1 ]
IDDE 0.02 NNS 0.0006 * 0.001 0.001 0.0006 0.1
[DDD 0.02 NNS 0.0009 * 0.001 0.001 0.0009 0.1
|Diazinon
[Dieldrin 0.005 7 0.0002 * k k 0.0002 0.1
Lindane 0.61 42 0.02 * NNS NNS 0.02 0.05

(Hexachlorocyclohexane gamma)

Toxaphene 0.02 NNS 0.0008 * 0.005 0.005 0.0008 2
OTHER PARAMETERS
Dissolved Oxygen
TDS

All values are in ug/l T = Total

* = Most Stringent Standard D = Dissolved

EQU = Dissolved Standard = ¢/(0.9422[In(hardness)]-1.464)
[ ] = Standard calculated using assumed hardness of 200 mg/I
k =0.003 ug/l aldrin/dieldrin

NNS = No Numeric Standard




4.3 Water Quality Data Analysis

A very large amount of water quality data was obtained as a part of the MGRW study. The initial
step in the analysis was to sort the water quality records to identify data related to the pollutants of
concern which were the focus of this study. This sorting reduced the volume of information to a

manageable database. The water quality data analysis consisted of three steps:

. Initial Screening
. Initial Analysis
. Detailed Analysis

4.3.1 Initial Screening

Although the sorting process reduced the size of the water quality database, there was still a very
large amount of information to be analyzed. The initial screening process was the first step in the
analysis. The initial screening compared the most stringent designated uses standard for a contaminant
in each of the five river reaches to the water quality information in the database. Water quality was
compared to the minimum designated uses standard for each river reach, rather than a NPDES
discharge standard or some other criteria. The initial screening did not consider the PQL or MDL.
Contaminants at each site were flagged even if the data was reported as less than X, where X was

greater than the standard. It was only a screening process.

The initial screening began with Reach 1 at Granite Reef Dam and progressed downstream. The
database for the 23rd Avenue WWTP and 91st Avenue WWTP were extensive, containing several
thousand lines of data. The 91st Avenue WWTP data had been reviewed as a part of the 91st Avenue
WWTP Reclaimed Water Studies and the data was found to be of good quality. The information
from both the 23rd Avenue and 91st Avenue was not processed in the initial screening to allow
efforts to focus on the other information in the water quality database.

The results of the initial screening (Table 4-7) showed there were a significant number of
contaminants that were identified as possible exceedances of the most stringent standard. The
information in Table 4-7 included the sampling location and potential contaminant exceedance
starting upstream at Granite Reef Dam and working downstream to Gillespie Dam by reach. The
majority of potential exceedances were inorganic contaminants and pesticides.
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Phase I Assessment Study
Index No. S-961342

Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
Greeley and Hansen
July 1998
REACH 1: GRANITE REEF DAM TO 2 KM DOWNSTREAM
No exceedances

REACH 2: 2 KM DOWNSTREAM OF GRANITE REEF DAM TO 1-10 BRIDGE

Surface Water
Salt River at Priest Drive

. DDD

. DDE

. DDT

. Thallium

. Toxaphene

Box Culvert at 48th Street Drain

. Dissolved Copper
. Total Cyanide

. DDD

. DDE

. DDT

. Toxaphene

Storm Water
Dorsey and University, Southeast Corner

. Dissolved Copper
. Dissolved Thallium
. Total Thallium

. Lindane




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard

(Page 2 of 11)
. Chlordane
. P DDD
. P DDE
. P DDT
. Total Dieldrin
. Toxaphene

Fifth Street East of Ash Avenue

. Total Cyanide
. Dissolved Beryllium
. Dissolved Copper

. Total Thallium

. Dissolved Thallium
. Lindane

o Chlordane

. P DDD

. P DDE

. P DDT

. Total Dieldrin

. Total Toxaphene

Downstream side of the Priest Drive Bridge over the Salt River

. P DDE
. P DDT

48th Street Drain at 48th Street - East side of Hohokam Expressway

. Dissolved Copper
. P DDD

. P DDE

. P DDT

. Toxaphene

Salt River at 40th Street - South Bank of River

. Cyanide

. Dissolved Copper
. Total Thallium

. Dissolved Thallium




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
(Page 3 of 11)

. Chlordane
. P DDD
. P DDE
. P DDT
. Toxaphene

Salt River approximately 500 feet East of I-10 Bridge over Salt River - North bank

. Total Cyanide

. Dissolved Copper
. Total Thallium

. Dissolved Thallium
. Chlordane

. P DDD

. P DDE

. P DDT

. Toxaphene

REACH 3: I-10 BRIDGE TO 23RD AVENUE WWTP OUTFALL TO GILA RIVER

Surface Water
Salt River at 19th Avenue

. Total Beryllium
. Chlordane

. Total Dieldrin

. Total Lindane

. P DDD

. P DDE

. P DDT

. Total Selenium

. Total Toxaphene

Storm Water
Downstream side of 24th Street Bridge over Salt River

. Cyanide

. Total Beryllium

. Dissolved Beryllium
. Total Thallium




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard

(Page 4 of 11)
. Lindane
. Chlordane
. P DDD
. P DDE
. P DDT
. Dieldrin
. Toxaphene

REACH 4: 23RD AVENUE TO CONFLUENCE WITH GILA RIVER

Surface Water
23rd Avenue WWTP Discharge (Based on all data other than that provided by City of Phoenix)

. Total Beryllium
. Total Chlordane
. Total Copper

. Total Dieldrin

. Total Lindane

. Total Toxaphene
. Total Selenium
. P DDT

. P DDE

. P DDD

. Total Mercury

27th Avenue at Salt River

. Dissolved Beryllium

. Total Beryllium
. Chlordane

. Total Cyanide

. Total Dieldrin

. Total Lindane

. P DDD

. P DDE

. P DDT

. Total Thallium

. Total Toxaphene




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
(Page 5 of 11)

Salt River above 35th Avenue

. Total Beryllium
. Total Chlordane
. Total Copper

. Total Dieldrin

. O DDD

. O DDT

. P DDD

. P DDE

. P DDT

. Toxaphene

Salt River at 51st Avenue Bridge at Phoenix

. Total Beryllium
. Dissolved Beryllium
. Total Cyanide

67th Avenue Bridge NW

. Dissolved Beryllium
. Total Beryllium

Discharge from Gravel Mine, 0.4 miles East of 83rd Avenue, North Side of River
. Total Beryllium

City of Tolleson Wastewater Utilities

. Cyanide
. Total Mercury
. Total Selenium

Salt River at 91st Avenue Phoenix

. Total Beryllium
. Total Chlordane
. Total Copper
. Total Dieldrin

. Total Mercury




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard

(Page 6 of 11)
. P DDD
. P DDE
. P DDT
. Total Selenium
. Total Toxaphene

91st Avenue Treatment Plant Discharge (Based on all data other than that provided by City of
Phoenix)

. Total Beryllium

. Dissolved Beryllium
. Cyanide
. Total Selenium

Salt River West of 91st Avenue and about one-half mile South of Effluent Discharge; Water Consists
of a 3-foot deep Standing Pool of Water

. Beryllium
. Selenium
° Thallium

Salt River at 107th Avenue near Tolleson

. Total Beryllium
. Total Selenium

115th Avenue Crossing, about %2 mile East of the 115th Avenue River Crossing, along the Shoreline

. Beryllium

. Mercury
. Selenium
. Thallium

Gila River above Salt River near 115th Avenue

. Total Beryllium
. Total Boron

. Total Copper

. Total Selenium

. Total Thallium




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
(Page 7 of 11)

Salt/Gila River above 115th Avenue Crossing

. Total Beryllium
. Total Chlordane
. Total Dieldrin

. Total Lindane

. Total Mercury

. P DDD

. P DDE

. P DDT

. Total Toxaphene

Storm Water
Salt River at 27th Avenue - South Bank of River

. Cyanide

. Total Beryllium
. Dissolved Beryllium
. Total Selenium
. Total Thallium
. Lindane

. Chlordane

. P DDD

. P DDE

. P DDT

. Dieldrin

. Toxaphene

Salt River at 35th Avenue - North Bank of River

. Cyanide

. Total Beryllium

. Dissolved Beryllium
. Dissolved Copper

. Total Mercury

. Dissolved Mercury
. Total Selenium

. Dissolved Selenium
. Total Thallium

. Dissolved Thallium

. Lindane




Table 4-7

. Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard

(Page 8 of 11)

. Chlordane

. P DDD

. P DDE

. P DDT

. Dieldrin

. Toxaphene

REACH S: CONFLUENCE OF GILA AND SALT RIVER TO GILLESPIE DAM

Surface Water
115th Avenue

. Total Beryllium
. Total Chlordane
. Total Dieldrin

. Total Lindane

. Total Mercury
. ‘ P DDD

. P DDE

. P DDT

. Total Toxaphene

Gila River below 115th Avenue, near PIR

. Total Beryllium

. Total Mercury
. Total Selenium
° Total Thallium

El Mirage Road North (Salt River Channel)

. Beryllium
. Selenium
. Thallium

El Mirage Road South (Gila River Channel)

. Beryllium

. Selenium
. . Thallium




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard

(Page 9 of 11)
City of Avondale WWTP
. Copper
. Cyanide
. Selenium
. Lindane

Lockheed Martin Tactical Defense Systems Discharge (a.k.a. Loral)

. Total Cyanide
. Total Selenium

3/4 Mile East of 147th Avenue Bridge
. Total Beryllium

Salt River Upstream of Discharge from Buckeye Canal

. Beryllium
. Selenium
. Thallium

Estrella WWTP, City of Gooodyear

. Total Selenium
. Bromodichloromethane
. Dibromochloromethane
. Chlordane
. Dieldrin
. Lindane
. Toxaphene
Town of Buckeye WWTP
. Dibromochloromethane
. Lindane
. Selenium

. Toxaphene




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
(Page 10 of 11)

Gila River above Highway 85 Bridge

. Total Beryllium
. Total Chlordane
. Total Dieldrin

. Total Lindane

. Total Mercury

. P DDD

. P DDE

. P DDT

. Total Thallium

. Total Toxaphene

Arlington Canal at Unnamed Drain

. Total Beryllium

. Total Chlordane
. Total Dieldrin

. Total Lindane

. O DDD

. O DDT

. P DDD

. P DDE

. P DDT

. Total Toxaphene

Buckeye Canal Irrigation Returns West of Buckeye, Arizona

. Total Chlordane
. Total Dieldrin

. Total Lindane

. O DDD

. O DDT

. P DDD

. P DDE

. P DDT

. Total Toxaphene




Table 4-7
Initial Data Quality Screening
Possible Exceedances of Most Stringent Designated Uses Standard
(Page 11 of 11)

Gila River near Arlington
. Total Beryllium
. Total Chlordane
. Total Dieldrin
. Total Lindane
. Total Mercury
. P DDD
. P DDE
. P DDT
. Total Thallium
. Total Toxaphene

Gila River Above Diversions at Gillespie Dam

. Dissolved Beryllium

. Total Beryllium

. Dissolved Boron

. Total Boron

. Total Chlordane

. Dissolved Copper
. Total Copper

. Total Cyanide

. DDD

. DDE

. Dissolved Lindane
. Total Lindane

. Dissolved Mercury
. Total Mercury

. Dissolved Selenium
. Total Selenium

. Total Thallium

. Total Toxaphene




4.3.2 Initial Analysis

The initial analysis was the second step in the water quality data analysis. The initial screening
identified the sampling locations and contaminants that represented possible exceedances of the water
quality standards. In the initial analysis, the exceedances were compared to the standard and PQL
to quantify the number of times a contaminant at a specific location exceeded the standard or both
the standard and PQL. This data is presented in Tables 4-8 through 4-11, with a separate table for
Reaches 2 through 5 of the MGRW study area. The initial screening showed there were no
exceedances within Reach 1. The tables also contained the maximum concentration reported for the
contaminant at the site and initial comments about the assessment. As with the initial screening the
data from 23rd Avenue and 91st Avenue WWTPs was not included in the initial analysis because the

data had been reviewed in detail in previous studies.

The initial analysis demonstrated the need for a more detailed analysis. The data presented in Tables
4-8 through 4-11 shows that many times, concentrations were greater than the standard for a
contaminant, but less than the PQL. The initial analysis also showed that in many cases the maximum
concentration reported for a contaminant was a less than value and not a quantifiable number.

4.3.3  Detailed Analysis

The detailed analysis was the third step in the analysis process. The goal of the detailed analysis was
to identify actual exceedances based on verifiable quantities, as opposed to questionable exceedances
that were based on reported concentrations influenced by analytical techniques and reporting limits.
Detailed analysis information is compiled in Tables 4-12 through 4-19. Surface water quality data
was separated into stormwater data and all other sources. The surface water quality tables include
all NPDES discharges other than the 23rd and 91st Avenue WWTPs. These were analyzed separately

because of the large volume of data received.

Stormwater data was analyzed in Tables 4-12 through 4-14. There was no stormwater information
available for Reach 1 or Reach S, thus the tables represent storm information for Reach 2 through
Reach 4. The format for the data is:

. Location of the sample point given as latitude and longitude

. Description of the sampling location

. Source code indicating the origin of the data

. The date of the sample (in many cases several sample dates are listed for each

sampling location)
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Table 4-8
Initial Analysis
Reach 2: 2 km Downstream of Granite Reef Dam to I-10 Bridge

Greeley and Hansen

July 1998
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of’ Concentration
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l Comments:

Salt River at Priest Drive DDD 0.02 0.1 3 0 0.1

DDE 0.03 0.1 3 3 0.4

DDT 0.006 0.1 3 0 0.1

Thallium 12T none 3 N/A 25

Toxaphene 1.5 2 3 0 2
Box Culvert at 48th Street  |Dissolved Copper 46 none 2 N/A 100 Standard is Dependent on Hardness
Drain Total Cyanide 19 20 1 0 20

DDD 0.02 0.1 6 0 0.1

DDE 0.03 0.1 6 0 0.04

DDT 0.006 0.1 6 0 0.1
I Toxaphene 1.5 2 6 0 2




MULTI-CITY SUBREG&AL OPERATING GROUP I
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Table 4-8
Initial Analysis
Reach 2: 2 km Downstream of Granite Reef Dam to I-10 Bridge

Greeley and Hansen

July 1998
STORM WATER
Number of Maximum
Standard PQL Exceedances of: Concentration
Location Contaminant (ug/l (ug/l) 1) Standard 2) PQL (ug/l) Comments:

Dorsey and University, Dissolved Copper 46 none 4 N/A <50 Standard less than Detection Limit

southeast corner Standard Dependent on Hardness
Total Cyanide 19 20 3 3 <25 Standard less than Detection Limit
Dissolved Thallium 12 none 4 N/A <500 Standard less than Detection Limit
Total Thallium 12 none 7 N/A <500 Standard less than Detection Limit
Lindane 0.9 0.05 1 1 <1 Standard less than Detection Limit
Chlordane 0.45 0.1 15 15 <5 Standard less than Detection Limit
P DDD 0.02 0.1 19 12 <2 Standard less than Detection Limit
P DDE 0.03 0.1 18 11 <2 Standard less than Detection Limit
P DDT 0.006 0.1 19 12 <2 Standard less than Detection Limit
Total Dieldrin 0.9 0.1 5 5 22
Toxaphene 1.5 2 11 11 <20 Standard less than Detection Limit
Total Cyanide 19 20 1 1 <25 Standard less than Detection Limit
Dissolved Copper 46 none 3 N/A 50 Standard less than Detection Limit

Standard Dependent on Hardness

Total Thallium 12 none E: N/A <500 Standard less than Detection Limit
Dissolved Thallium 12 none 3 N/A <500 Standard less than Detection Limit
Lindane 0.9 0.05 1 1 <1 Standard less than Detection Limit
Chlordane 0.45 0.1 11 11 <10 Standard less than Detection Limit
P DDD 0.02 0.1 17 6 <2 Standard less than Detection Limit
P DDE 0.03 0.1 16 5 <1 Standard less than Detection Limit
P DDT 0.006 0.1 18 7 <5 Standard less than Detection Limit
Total Dieldrin 0.9 0.1 3 3 <2 Standard less than Detection Limit
Total Toxaphene 1.5 2 6 6 <20 Standard less than Detection Limit




Table 4-8 - Initial Analysis
Reach 2: 2 km Downstream of Granite Reef Dam to 1-10 Bridge

(Continued)
STORM WATER
Number of Maximum
Standard PQL Exceedances of: Exceedance
Location Contaminant (ug/l) (ug/1) 1) Standard 2) PQL (ug/1) Comment:
Eggg‘;i‘:gfggfﬂ‘e P DDE 0.03 0.1 0 <0.04  |Standard less than Detection Limit
over the Salt River P DDT 0.006 0.1 3 0 <0.1 Standard less than Detection Limit
48th Street Drain at Dissolved Copper 46 none 1 N/A 70 Standard Dependent on Hardness
48th Street - east side P DDD 0.02 0.1 6 0 <0.1 Standard less than Detection Limit
of Hohokam Expressway |P DDE 0.03 0.1 6 0 <0.04 Standard less than Detection Limit
P DDT 0.006 0.1 6 0 <0.1 Standard less than Detection Limit
Toxaphene 1.5 2 6 0 <2 Standard less than Detection Limit
Salt River at 40th Street- |Cyanide 19 20 6 4 0.03
south bank of river Dissolved Copper 46 none 3 N/A 63 Standard Dependent on Hardness
Total Thallium 12 none 2 N/A <50 Standard less than Detection Limit
Dissolved Thallium 12 none 2 N/A <50 Standard less than Detection Limit
Chlordane 0.45 0.1 2 2 <1.5 Standard less than Detection Limit
P DDD 0.02 0.1 3 1 <0.5 Standard less than Detection Limit
P DDE 0.03 0.1 3 1 <0.5 Standard less than Detection Limit
P DDT 0.006 0.1 3 2 <1 Standard less than Detection Limit
Toxaphene 1.5 2 1 1 <2.5 Standard less than Detection Limit
Salt River approximately |Total Cyanide 19 20 5 2 30
500 feet east of I-10 Dissolved Copper 46 none % N/A 64 Standard Dependent on Hardness
Bridge over Salt River-  |Total Thallium 12 none 2 N/A <50 Standard less than Detection Limit
north bank Dissolved Thallium 12 none 2 N/A <50 Standard less than Detection Limit
Chlordane 0.45 0.1 2 2 <1.5 Standard less than Detection Limit
P DDD 0.02 0.1 4 1 <0.5 Standard less than Detection Limit
P DDE 0.03 0.1 4 1 <0.5 Standard less than Detection Limit
P DDT 0.006 0.1 5 2 <1 Standard less than Detection Limit
Toxaphene 1.5 2 1 1 <2.5 Standard less than Detection Limit
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Table 4-9
Initial Analysis
Reach 3: 1I-10 Bridge to 23rd Avenue WWTP Qutfall to Gila River

Greeley and Hansen

July 1998
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Concentration
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l) Comments:
Salt River at 19th Ave Total Beryllium 0.21 0.5 1 1 5
Chlordane 0.001 0.1 1 1 0.5
Total Dieldrin 0.0002 0.1 | 0 0.05
Total Lindane 0.02 0.05 1 0 0.05
P DDD 0.0009 0.1 1 1 0.15
P DDE 0.0006 0.1 1 0 0.05
P DDT 0.0005 0.1 1 1 0.15
Total Selenium 2 S 1 0 5
Total Toxaphene 0.0008 2 1 1 25
STORM WATER
Most Stringent Number of Maximum
Standard PQL Exceedances of: Concentration
Location Contaminant (ug/l) (ug/l) 1) Standard 2) POL (ug/l) Comments:
Downstream side of 24th Cyanide 9.7 20 2 0 <0.01 Standard less than Detection Limit
Street Bridge over Salt River |Total Beryllium 0.21 0.5 2 2 <10 Standard less than Detection Limit
Dissolved Berylliu 0.21 0.5 1 0 <0.5 Standard less than Detection Limit
Total Thallium 12 none 1 N/A <20 Standard less than Detection Limit
Lindane 0.02 0.05 2 0 <0.03 Standard less than Detection Limit
Chlordane 0.001 0.1 2 0 <0.1 Standard less than Detection Limit
P DDD 0.0009 0.1 2 0 <0.1 Standard less than Detection Limit
P DDE 0.0006 0.1 2 0 <0.04 Standard less than Detection Limit
PDDT 0.0005 0.1 2 0 <0.1 Standard less than Detection Limit
Dieldrin 0.0002 0.1 2 0 <0.02 Standard less than Detection Limit
Toxaphene 0.0008 2 2 0 <2 Standard less than Detection Limit
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Table 4-10
Initial Analysis
Reach 4: 23rd Avenue to Confluence with Gila River

Greeley and Hansen

July 1998
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Concentration
Location Contaminant (ug/1) (ug/1) 1) Standard 2) PQL (ug/1) Comments:
Based on data other than from City of
23rd Avenue WWTP Total Beryllium 0.21 0.5 2 2 10 Phoenix
Discharge Total Chlordane 0.001 0.1 4 0 1 Standard less than Detection Limit
Total Copper 500 none 1 N/A 1740
Total Dieldrin 0.0002 0.1 4 2 1 Standard less than Detection Limit
Total Lindane 0.02 0.05 3 1 1 Standard less than Detection Limit
Total Toxaphene 0.0008 2 e 0 1 Standard less than Detection Limit
Total Selenium 2 5 1 1 8
P DDT 0.0005 0.1 4 1 1 Standard less than Detection Limit
P DDE 0.0006 0.1 4 2 1 Standard less than Detection Limit
P DDD 0.0009 0.1 - 4 1 Standard less than Detection Limit
Total Mercury 0.6 0.5 1 1 8.3
27th Avenue at the Salt River |Dissolved Beryllium 0.21 0.5 12 2 0.6
Total Beryllium 0.21 0.5 15 15 10
Total Chlordane 0.001 0.1 6 0 0.1
Total Cyanide 9.7 20 15 0 0.0
Total Dieldrin 0.0002 0.1 6 0 0.02
Total Lindane 0.02 0.05 6 0 0.03
P DDD 0.0009 0.1 6 0 0.1
P DDE 0.0006 0.1 6 5 1.1
P DDT 0.0005 0.1 6 0 0.1
Total Thallium 12 none 6 N/A 500
Total Toxaphene 0.0008 2 6 0 2




Table 4-10 - Initi!!na!ysis

Reach 4: 23rd Avenue to Confluence with Gila River

(Continued)
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Exceedance
Location Contaminant (ug/1) (ug/l) 1) Standard 2) PQL (ug/l) Comments:
Salt River above 35th Avenue|Total Beryllium 0.21 0.5 1 1 10
Total Chlordane 0.001 0.1 2 2 1 Standard less than Detection Limit
Total Dieldrin 0.0002 0.1 2 2 1 Standard less than Detection Limit
O DDD 0.0009 0.1 2 2 1 Standard less than Detection Limit
O DDT 0.0005 0.1 2 2 1 Standard less than Detection Limit
P DDD 0.0009 0.1 2 2 1 Standard less than Detection Limit
P DDE 0.0006 0.1 2 2 1 Standard less than Detection Limit
P DDT 0.0005 0.1 2 2 1 Standard less than Detection Limit
Toxaphene 0.0008 2 6 0 2
Salt River at 51st Ave Bridge | Total Beryllium 0.21 0.5 6 4 10
at Phoenix Dissolved Beryllium 0.21 0.5 3 0 0.3
Total Cyanide 9.7 20 3 0 10
67th Avenue Bridge NW Total Beryllium 0.21 0.5 5 3 0.8
Gravel mine discharge 0.4 ;
Lni]es east of 83rd A%enue Total Beryllium 0.21 0.5 1 1 9.2
City of Tolleson Wastewater |Cyanide 9.7 20 32 0 20
Utilities Total Mercury 0.2 0.5 2 2 1.5
Total Selenium 2 5 3 2 50
Salt River at 91st Avenue Total Beryllium 0.21 0.5 2 2 6
Phoenix Total Chlordane 0.001 0.1 2 0 0.05
Total Copper 500 none 1 N/A 21100 Unusually large number (6/15/83)
Total Dieldrin 0.0002 0.1 2 0 0.005
Total Mercury 0.6 0.5 1 1 20
P DDD 0.0009 0.1 2 2 0.15
P DDE 0.0006 0.1 2 0 0.005
P DDT 0.0005 0.1 2 0 0.015
Total Selenium 2 5 1 1 33
Total Toxaphene 0.0008 2 2 0 0.25
Based on data other than from City of
91st Avenue Treatment Plant |Total Beryllium 0.21 0.5 3 0 0.3 Phoenix
Discharge Dissolved Beryllium 0.21 0.5 3 0 0.3
Cyanide 9.7 20 12 0 <20 Standard less than Detection Limit
Selenium 2 5 12 5 <3 Standard less than Detection Limit
Small pool just South of Beryllium 0.21 0.5 1 1 54 Total was assumed
91st Discharge Selenium 2 S 3 0 5 Total was assumed
Thallium 12 none 2 N/A 60 Total was assumed




‘ Table 4-10 - Initi!nalysis

Reach 4: 23rd Avenue to Confluence with Gila River

(Continued)
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Exceedance
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l) Comments:
Salt River at 107th Avenue |Total Beryllium 0.21 0.5 3 1 5
near Tolleson Total Selenium 2 5 3 0 5 _
2 mile east of the 115th Beryllium 0.21 0.5 2 2 S Total was assumed
I/Avenue river crossing Selenium 2 5 - 0 5 Total was assumed
Thallium 12 none 2 N/A 60 Total was assumed
Gila River below 115th Total Beryllium 0.21 0.5 3 12
|Avenue, near PIR Total Mercury 0.6 0.5 1 1 1.8
Total Selenium 2 5 13 1 10
Total Thallium 12 none 1 N/A
50
Gila River above Salt River |Total Beryllium 0.21 0.5 15 2 10
near 115th Avenue Total Boron 1000 none 14 N/A 1940 Consistently above 1000 ug/l
Total Selenium 2 3 15 2 32 Very high Selenium
Total Thallium 12 none 2 N/A 50
Salt/Gila River above 115th |Total Beryllium 0.21 0.5 2 2 10
\Avenue Crossing Total Chlordane 0.001 0.1 2 2 1 Standard less than Detection Limit
Total Dieldrin 0.0002 0.1 2 2 1 Standard less than Detection Limit
Total Lindane 0.02 0.05 2 2 1 Standard less than Detection Limit
Total Mercury 0.6 0.5 1 1 1 Standard less than Detection Limit
P DDD 0.0009 0.1 2 2 1 Standard less than Detection Limit
P DDE 0.0006 0.1 2 2 1 Standard less than Detection Limit
P DDT 0.0005 0.1 2 2 1 Standard less than Detection Limit
Total Toxaphene 0.0008 2 2 2 1 Standard less than Detection Limit




MULTI-CITY SUBREGI!!AL OPERATING GROUP
and
CITY OF TOLLESON

Middle Gila River Watershed Phase |

Table 4-10
Initial Analysis
Reach 4: 23rd Avenue to Confluence with Gila River

Greeley and Hansen

July 1998
STORM WATER
Most Stringent Number of Maximum
Standard PQL Exceedances of: Concentration
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l) Comments:

Salt River at 27th Avenue -  |Cyanide 9.7 20 19 0 10

South Bank of River Total Beryllium 0.21 0.5 18 18 <10 Standard less than Detection Limit
Dissolved Beryllium 0.21 0.5 9 2 0.6
Total Selenium 2 5 1 1 <20 Standard less than Detection Limit
Total Thallium 12 none 1 N/A <500 Standard less than Detection Limit
Lindane 0.02 none 6 N/A <0.03 Standard less than Detection Limit
Chlordane 0.001 0.1 6 0 <0.1 Standard less than Detection Limit
P DDD 0.0009 0.1 6 0 <0.1 Standard less than Detection Limit
P DDE 0.0006 0.1 6 o) 1.1
PDDT 0.0005 0.1 6 0 0.1
Dieldrin 0.0002 0.1 6 0 <0.02 Standard less than Detection Limit
Toxaphene 0.0008 2 6 0 <0.02 Standard less than Detection Limit

Salt River at 35th Avenue -  |Cyanide 9.7 20 11 0 <0.01 Standard less than Detection Limit

North Bank of River Total Beryllium 0.21 0.5 3 3 <5 Standard less than Detection Limit
Dissolved Beryllium 0.21 0.5 3 3 <4 Standard less than Detection Limit
Dissolved Copper 34 none 9 N/A 100 Standard Dependent on Hardness
Total Mercury 0.6 0.5 13 10 <2 Standard less than Detection Limit
Dissolved Mercury 0.02 0.5 0 0 <0.2 Standard less than Detection Limit
Total Selenium 2 5 3 2 <20 Standard less than Detection Limit
Dissolved Selenium 2 5 3 2 <20 Standard less than Detection Limit
Total Thallium 12 none 1 N/A <50 Standard less than Detection Limit
Dissolved Thallium 12 none 1 N/A <20 Standard less than Detection Limit
Lindane 0.02 0.05 6 1 <0.12 Standard less than Detection Limit
Chlordane 0.001 0.1 7 7 <0.35 Standard less than Detection Limit
P DDD 0.0009 0.1 q 6 <0.23 Standard less than Detection Limit
P DDE 0.0006 0.1 7 2 <0.12 Standard less than Detection Limit
PDDT 0.0005 0.1 7 1 <0.23 Standard less than Detection Limit
Dieldrin 0.0002 0.1 g 2 <0.23 Standard less than Detection Limit
Toxaphene 0.0008 2 7 0 <1.2 Standard less than Detection Limit




MULTI-CITY SUBREG&AL OPERATING GROUP
and
CITY OF TOLLESON

Middle Gila River Watershed Study Phase |

Table 4-11
Initial Analysis
Reach 5: Confluence of Gila and Salt River to Gillespie Dam

Greeley and Hansen

July 1998
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of’ Concentration
Location Contaminant (ug/l) (ug/D 1) Standard 2) PQL (ug/l) Comments:
115th Avenue Total Beryllium 0.21 0.5 4 4 10
Total Chlordane 0.001 0.1 3 2 1 Standard less than Detection Limit
Total Dieldrin 0.0002 0.1 3 2 1 Standard less than Detection Limit
Total Lindane 0.02 0.05 2 2 1 Standard less than Detection Limit
Total Mercury 0.6 0.5 3 1 1 Standard less than Detection Limit
P DDD 0.0009 0.1 3 2 1 Standard less than Detection Limit
P DDE 0.006 0.1 3 2 1 Standard less than Detection Limit
P DDT 0.0005 0.1 3 2 1 Standard less than Detection Limit
Total Toxaphene 0.008 2 3 2 1 Standard less than Detection Limit
El Mirage Road North Beryllium 0.21 0.5 2 2 5
(Salt River channel) Selenium 2 5 4 0 5
Thallium 12 none 2 N/A 60
El Mirage Road South Beryllium 0.21 0.5 2 2 5
(Gila River channel) Selenium 2 5 4 1 5.1
Thallium 12 none 2 N/A 60
City of Avondale WWTP Copper 500 none 1 N/A 1100
Cyanide 9.7 20 2 2 60
Selenium 2 S 30 12 15
Lindane 0.02 0.05 2 2 <0.5 Standard less than Detection Limit
3/4 mile east of 147th Ave  |Total Beryllium 0.21 0.5 1 0 0.3
Bridge
Lockheed Martin Tactical Cyanide 9.7 20 3 0 10
Defense Systems Discharge |Total Selenium 2 5 6 6 <10 Standard less than Detection Limit
(a.k.a. Loral) Total Cyanide 9.7 20 6 1 28




Table 4-11 - lnitial Analysis

Reach 5: Confluence of Gila and Salt River to Gillespie Dam

(Continued)
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Exceedance
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l) Comments:

Estrella WWTP, City of Total Selenium 2 5 1 1 <10 Standard less than Detection Limit

Goodyear Bromodichloromethan 22 0.5 1 1 24
Dibromochloromethan 12 1 1 1 28
Chlordane 0.001 0.1 1 1 <0.15 Standard less than Detection Limit
Dieldrin 0.0002 0.1 1 0 <0.1 Standard less than Detection Limit
Lindane 0.02 0.05 1 0 <0.05 Standard less than Detection Limit
Toxaphene 0.0008 2 1 0 <0.5 Standard less than Detection Limit

Salt River Upstream of Beryllium 0.21 0.5 2 2 5

Discharge from Buckeye Selenium 2 5 4 0 )

Canal Thallium 12 none 2 N/A 60

Town of Buckeye WWTP Dibromochloromethan 12 1 1 1 17.5
Lindane 0.02 0.05 1 1 <1 Standard less than Detection Limit
Selenium 2 5 9 6 25
Toxaphene 0.0008 2 3 2 50

Gila River above HWY. 85 |Total Beryllium 0.21 0.5 1 1 10

Bridge Total Chlordane 0.001 0.1 1 1 1 Standard less than Detection Limit
Total Dieldrin 0.0002 0.1 1 1 1 Standard less than Detection Limit
Total Lindane 0.02 0.05 1 1 1 Standard less than Detection Limit
Total Mercury 0.6 0.5 1 1 0.9
P DDD 0.009 0.1 1 1 1 Standard less than Detection Limit
P DDE 0.0006 0.1 1 1 1 Standard less than Detection Limit
P DDT 0.0005 0.1 1 1 23
Total Thallium 12 none 1 N/A 18
Total Toxaphene 0.0008 2 1 0 1 Standard less than Detection Limit

Arlington Canal at Unnamed |Total Beryllium 0.21 0.5 1 1 5

Drain Total Chlordane 0.001 0.1 1 1 1 Standard less than Detection Limit
Total Dieldrin 0.0002 0.1 1 1 1 Standard less than Detection Limit
Total Lindane 0.02 0.05 1 1 1 Standard less than Detection Limit
P DDD 0.0009 0.1 1 1 1 Standard less than Detection Limit
P DDE 0.0006 0.1 1 1 1 Standard less than Detection Limit
P DDT 0.0005 0.1 1 1 1 Standard less than Detection Limit
Total Toxaphene 0.0008 2 1 0 1 Standard less than Detection Limit




Reach 5: Confluence of Gila and Salt River to Gillespie Dam

Table 4-11 - lnitial Analysis

(Continued)
SURFACE WATER
Number of Maximum
Standard PQL Exceedances of: Exceedance
Location Contaminant (ug/l) (ug/l) 1) Standard 2) PQL (ug/l) Comments:
Buckeye Canal Irrigation Total Chlordane 0.001 0.1 1 1 1 Standard less than Detection Limit
Returns west of Buckeye, Total Dieldrin 0.0002 0.1 1 1 1 Standard less than Detection Limit
Arizona Total Lindane 0.02 0.05 1 1 1 Standard less than Detection Limit
P DDD 0.0009 0.1 1 1 1 Standard less than Detection Limit
P DDE 0.006 0.1 1 1 1 Standard less than Detection Limit
P DDT 0.0005 0.1 1 1 1 Standard less than Detection Limit
Total Toxaphene 0.00008 2 1 1 1 Standard less than Detection Limit
Gila River near Arlington Total Beryllium 0.21 0.5 1 1 10
Total Chlordane 0.001 0.1 1 1 10
Total Dieldrin 0.0002 0.1 1 1 1
Total Lindane 0.02 0.05 1 1 1
Total Mercury 0.6 0.5 1 1 0.7
P DDD 0.0009 0.1 1 1 1
P DDE 0.0006 0.1 1 1 1
P DDT 0.0005 0.1 1 1 1
Total Thallium 12 none 1 N/A 40
Total Toxaphene 0.0008 2 1 1 1
Gila River Above Diversions |Dissolved Beryllium 0.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>