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EXECUTIVE SUMMARY

The City of Avondale currently has a significant allocated quantity of untreated
surface water which is essentially unusable without some degree of treatment. The
proposed Storage and Recovery Technical Program will utilize this water by
treating it in artificial wetlands to reduce nitrate concentrations prior to recharging
the water in a series of specially-designed infiltration ponds. Wherever possible,
aesthetic design concepts were incorporated into the treatment facility planning to
enhance recreation and development potential. The treated water will infiltrate to
the groundwater aquifers presently used by the City of Avondale, where it will be
available for pumpage from existing wells. Concurrent with this feasibility study,
a hydrologic report has been prepared to accompany the application for a
Underground Storage and Recovery permit from DWR.

Conceptual engineering design and financial projections have been made in this
report. Sufficient flow capacity exists in the canals adjacent to the proposed project
site to supply both pilot-scale and potential full-scale projects. Based on work done
to date, the wetlands treatment process appears feasible for the typical
concentrations of nitrates present in the source water. The basic design of the
system involves transferring the water from a turn-out in one or more nearby
laterals of the Grand Canal into two sedimentation basins which will allow the
suspended solids present in the canal water to precipitate out. The water will be
capable of moving from these sedimentation basins in and out of an off-stream
equalization basin, which acts to maintain a constant flow rate through the wetlands

- system. The equalization basin also functions as a short term storage facility which

will be used during the annual canal maintenance period.

The artificial wetlands will consist of two parallel stream channels to transport
the water through a series of surficial and subsurface aquatic environments
containing specially selected plants. This is the primary zone of water treatment.
From the treatment streams, the water flows into a polishing pond, which will act
as a final wetlands treatment facility. The treated water will then be used to
recharge the aquifer through a series infiltration ponds located along the eastern
boundary of the Agua Fria River.
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CITY OF AVONDALE

STORAGE AND RECOVERY TECHNICAL
PROGRAM

FEASIBILITY STUDY

INTRODUCTION

The City of Avondale, which now relies completely on groundwater to meet
water demand, has surface water supplies available (Central Arizona Project - CAP
- and Salt River Project - SRP) that are not presently usable for potable purposes
because of their need for treatment. In lieu of an expensive filtration and treatment
plant, the City is considering a treatment procedure that moves the untreated
surface water through artificial wetlands, infiltrates the water into the
groundwater aquifer through recharge ponds, and extracts the potable water
through existing production wells: This technique uses the natural filtering process
of plants and soils to substitute for the mechanical and chemical cleaning of typical
surface treatment plants.

The Storage and Recovery program is being considered in two phases -- a
2-year pilot project, followed by a larger full-scale project. State permitting
standards allow up to 5,000 acre-feet per year (AFY) of recharge during the pilot
project. In this feasibility study, we consider both a pilot project of 5,000 AFY and
a full-scale project of 40,000 AFY. The following sections include evaluations and
design parameters of both the wetlands treatment system and the recharge basins.
Particular attention has been given to the potential for *“fatal flaws” that would
make the project unattractive,

The design of the treatment and infiltration systems utilizes several pioneering
concepts in water treatment and supply. The initial pilot-scale phase of the project
will test the parameters and techniques presented in the current design and
operating plans. Some of these aspects of the system may be modified based on
their actual effectiveness and viability determined during the pilot scale testing.
Careful monitoring and ongoing analyses of the effectiveness of the various
potential techniques will govern the final, full-scale operating and design
parameters. In the paragraphs that follow_,\several aspects of the treatment and
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infiltration processes that required special consideration in the design of the system
are discussed.

Consideration of source water quality variations -- Throughout the
year, the CAP/SRP water present in the Grand Canal has a variety of fluctuations in
water quality depending on the relative proportions of CAP, SRP, groundwater
(pumped by SRP into the canal for demand considerations), and agricultural/storm
drain returns. The water quality of the CAP and SRP waters is relatively constant
throughout the year, but the variability of groundwater additions and
agricultural/storm drain returns into the canal can have significant effects on the
water quality present at the western portion of the Grand Canal near Avondale.

The most critical parameter in terms of treatment considerations is the nitrate
concentration., This is largely controlled by both agricultural returns and -
groundwater additions. Agricultural returns contain varying concentrations of
nitrates derived from both fertilizer usage and animal by-products. The
groundwater that SRP pumps into the canal to satisfy local demands can also have
significant nitrate concentrations. This nitrate is derived from applied water that
consists of the same components as the agricultural runoff waters; this applied
water percolated down to the water table over time. During certain portions of a
given year, the source water introduced into the treatment system will be of

~ sufficiently low nitrate concentration that natural filtration during percolation in

the recharge basins will lower the nitrate to acceptable levels. During many parts
of the year, however, higher concentrations and occasional spikes up to 20 mg/l
(i.e., resulting from widespread irrigation along the Grand Canal) occur which
require treatment. Natural wetlands environments are well-documented as being
highly effective in reducing nitrate concentrations because of the nitrogen demand
of various aquatic plant species. Additional concemns regarding components of the
source water necessary to maintain the nitrate-reducing reaction within the
wetlands are discussed below.

Consideration of source water chemistry for wetlands operations --
Although wetlands treatment processes are now relatively common alternatives to
the traditional municipal treatment plants, these source waters are typically
comprised of a much higher percentage of biological material (often because the
water is a component of secondary-treated effluent). The biological material
contains significant concentrations of carbon which is a critical component in the
nitrate-reducing biochemical process of aquatic plants. In Avondale's case, the
source water has relatively small concentrations of biological material, and
consequently has fairly low carbon content. This creates a concern about the
potential for the aquatic plants in the wet}e\mds to effectively reduce the nitrate
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concentration. In the proposed system, the growth and eventual break-down of the
plant community will provide an in-situ source of carbon to the system which may
be sufficient to maintain the nitrate-reducing capacity of the system. During the
pilot scale operation of the project, this reaction will be closely monitored to
determine the effectiveness of the wetlands. If operation of the pilot project
indicates that additional carbon is required, there are several sources possible,
including injection of methanol or acetate solutions, or the addition of processed
agricultural by-products. The wetlands design allows for introduction of such a
carbon source in several portions of the system.

Consideration of annual canal maintenance period -- As part of the
standard maintenance of the Grand Canal, SRP shuts down water deliveries for up
to a month every year. This created an important consideration for the viability of
the wetlands because the plant community must continue to receive water. To
allow for this situation, the flow equalization and sedimentation ponds were
designed such that during these periods a limited flow could be maintained. This
design flow rate is approximately 20% of normal. Higher flow rates during
normal periods will be used to account for the limited treatment rates during the
maintenance periods.

Consideration of aesthetic aspects -- Because of the large land
requirements required for the treatment facility, aesthetic design concepts
incorporating a community development project were necessary. By designing the
actua] wetlands treatment pieces as both functional water treatment and public
recreational facilities, the costs of the land are spread across a wider range of
benefits.

This report addresses the feasibility of both the wetlands treatment process and
the artificial aquifer recharge techniques. The first section deals with the treatment
process, costs and financial options. The following section includes an analysis of
the artificial recharge of the treated water. '
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WETLANDS TREATMENT PROCESS FEASIBILITY

.

INTRODUCTION

‘The City of Avondale, Arizona has an annual allocation of 4,099 acre feet
(1,335 million gallons) of Central Arizona Project (CAP) water from the Central
Arizona Water Conservation District (CAWCD). To date, the City has been unable
to receive this water due to transportation and treatment requirements.

The City entered into an agreement with BCI Geonetics, Inc. to study the
feasibility of an alternative water treatment facility. The following aspects of this -
facility were identified:

- the facility would utilize existing Salt River Project (SRP) and Grand
canals and laterals to deliver water.

- the facility would utilize an innovative wetlands process to provide
water treatment.

- the wetlands facility would have conjunctive uses and benefits, such as
recreation and development enhancement.

- the wetlands facility would use recharge basins to percolate treated
water into underlying groundwater aquifers.

BCII Geonetics entered into an agreement with Willdan Associates to assist in
determining the technical, operational, and financial feasibility of this project.
Specifically, Willdan Associates was to perform the following:

- investigate existing wetlands processes which were applicable to this
project and identify a process which could provide the level of
treatment required to not adversely affect groundwater quality by the
percolation of treated water.

- conceptually develop the facilities which would utilize the
recommended treatment process, including size, configuration and
COSts.

- develop financing alternatives for the facilities, coordinate these
alternatives with City staff and potential developers, and recommend a
financing plan for the project.

&
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To assist Willdan Associates with certain elements of the technical investigation
of this project, the firm of Woodward-Clyde Consultants was engaged. That firm's
report, entitled "Conjunctive Use Water Treatment Facility Plan" is appended in its
entirety to this report. References to the Woodward- -Clyde report are made in this
study and the reader is referred to that report for a description of technical aspects
of the initial treatment process concepts. Further analysis and development of the
conceptual treatment process resulted in selection of treatment processes not
addressed in the Woodward-Clyde report.

This portion of the report is organized into the following sections:

- Analysis of water conveyance facilities

- Analysis of water treatment facilities

- Analysis of operational requirements

- Analysis of project financing

- Appendices:
A. Woodward—Clyde Consultants report
B.  Water Conveyance Canals

ANALYSIS OF WATER CONVEYANCE FACILITIES

Appendix B presents various reaches of the 99th Avenue SRP canal lateral
utilized to deliver water to the treatment facility. The capacity of these reaches, as
provided by SRP, is as follows:

- Reach 1, extending along 99th Avenue from the Grand Canal to
Camelback Road, has a capacity of 397 acre-feet per day.

- Reach 2, which extends from Camelback Road to Indian School Road,
has a capacity of 347 acre-feet per day.

- Reach 3, which extends down 99th Avenue from Indian School Road to
Thomas Road, has a capacity of 297 acre-feet per day.

- Reach 4, extending from Thomas Road to McDowell Road has a
capacity of 283 acre-feet per day.
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The greatest bottleneck in the capacity of the 99th Avenue Canal lateral,
according to SRP, is reportedly a culvert crossing under Thomas Road. SRP has
been requested to provide the capacity of the culvert, but has not done so to date.

[

SRP and RID canal laterals, located along 107th Avenue, could potentially be
used to deliver water to the treatment facility. RID reports that at the Grand Canal,
the turnout gates to the RID 107th Avenue Canal have a capacity of 69 acre-feet per

day.

Reach 5, an SRP lateral located along Indian School Road, running from 95th
Avenue to 107th Avenue, has a capacity of 74 acre-feet per day. An SRP lateral
located about one-half mile south of Thomas Road, Reach 6, running from 99th
Avenue to 107th Avenue, has a capacity of 49 acre-feet per day.

SRP reports current canal capacity problems in meeting agricultural water
delivery schedules between March and September. The City and SRP are
evaluating alternatives including varied diurnal delivery rates and well water
exchanges to meet the City's water requirements. It appears that the City's
requirement to move thirteen to fourteen acre-feet per day can be accommodated.
If further project land develops and a larger wetlands facility is required, those
needs can also be met. Agricultural water requirements are anticipated to decrease
as future residential and commercial development of the area proceeds. '

ANALYSIS OF WATER TREATMENT FACILITIES

DESCRIPTION OF WATER TREATMENT PROCESS

The preliminary design for the treatment process includes two turnouts at
laterals from the Grand Canal, flow measurement, interconnecting conveyance
piping, nitrate concentration measurement in delivered water, sedimentation, side-
stream flow equalization, in-channel] denitrification, aerobic polishing, nitrate
concentration measurement in treated water, and aquifer recharge. A conceptual
illustration of the treatment system components is shown in Figure 1. The
anticipated performance of the treatment process includes nitrate concentration
reduction of approximately fifty per cent, to produce treated water with a nitrate
concentration of less than 10 milligrams per liter.

“y
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A propeller flow meter would be installed in the vicinity of each turnout to
measure flows delivered to the treatment facility. Nitrate concentration would be
monitored by an on-line batch analyzer prxor to discharging the water into the
sedimentation basins.

Two sedimentation basins would be provided for parallel operation, with one
basin capable of operating at average day flows in the event the other basin
required cleaning, The preliminary design of the basins assumes 1:1 side slopes, a
4:1 length-to-width ratio, synthetic impermeable liners, gunnite and stone sides, a
design mean depth of seven feet, and a design three foot freeboard incorporated
into buffer area surrounding the basins. Water would discharge from the basins
over weirs, Each basin would require about four acres of land. The design
overflow rate for the sedimentation basins would be about 16 gpd/sf. Settleable
solids would accumulate in the bottom of the basins, The basins would likely
require cleaning to remove accumulated sediments once or twice a year, depending |
on the quality of the water delivered to the facility.

A single side-stream flow equalization basin would be similar in construction to
the sedimentation basins with 1:1 side slopes, a synthetic impermeable liner,
gunnite and stone sides, a design mean depth of 8 feet and a design 3 foot freeboard.
The freeboard would be incorporated into the buffer area surrounding the basin.
The basin would require about 17 acres, including buffer area. The
length -to-width ratio of the flow equalization basin would be about 2:1 to promote
flow through the basin and minimize stagnation. Water delivered to the treatment
system, in excess of its design capacity of 4.5 mgd, would overflow a weir and be -
diverted to the flow equalization basin. Water would be pumped from the basin
and returned to the flow path upstream from the sedimentation basins.

The flow equalization basin design detention time would be 7 days at full design
flow, or 35 days at 20 per cent of design flow. The treatment facility could be
operated at full design flow for a one week period, based on the anticipated time
alternate water supply sources, such as wells pumping groundwater, might be out
of service during the canal maintenance period.  If alternate groundwater
deliveries are not available, the treatment facility could be operated at 20 per cent
of full design flow, to maintain plant growth during 30-day Grand Canal drying
and maintenance periods.

Two in-channel free water surface/subsurface flow system (FWS/SFS)
denitrification streams would be provided for operation in parallel. Each stream
would consist of two parallel channels incorporating alternating planted and open
water section modules. The alternating planted and open water reaches in each

iR
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channel are illustrated in Figure 2. A transverse section of the parallel channels is
shown on Figure 3. Partial longitudinal sections of the planted section module are
shown on Figure 4. Flow retaining wall structure concepts are illustrated in Figure
5. Nitrate concentration would be monitordd from each stream by a continuous
on-line batch analyzer, prior to discharging the water into the polishing basin. The
nitrate concentration analyzers would be connected to a computer system for
recording nitrate concentrations, along with flow rate data.

The polishing basin would require an area of about 25 acres. Preliminary
design is based on recommendations provided in Appendix A. The basin would
have 3:1 side slopes and be lined with an impermeable liner system. The basin
would have a shallow zone with a design depth of 2 feet for emergent vegetation,
covering an area of about five acres around the periphery of the basin. The
shallow zone would step down to a deeper zone covering an area of about 17 acres
with a design depth of 6 feet, to prevent the spread of emergent vegetation over the
entire basin. The design freeboard would be 1 foot. The basin would be
surrounded by a buffer area, two acres in extent. Dissolved oxygen (DO)
concentration would be continuously monitored in the basin, to facilitate oxidation
of residual biochemical oxygen demand in the water and to control growth of
mosquitoes. Surface aerators would be automatically activated when the DO
concentration decreased below one mg/l. Flows leaving the polishing basin could
be measured by a propeller flow meter or a weir.

Conceptual design for the recharge basins assumes a total area of about 30
acres. The basins could be constructed with 1:1 side slopes, a design depth of 2 feet,
and a design freeboard of 2 feet incorporated into buffer area. The basins would
be unlined, The concept assumes two recharge basins, each about fifteen acres in
extent. Individual basins could be removed from service on an as-needed basis for
maintenance. The City of Avondale is acquiring this recharge site independently
from this project. Therefore, the land costs have not been considered in subsequent
analyses, although construction costs are included.

@BCI Geonetics, Inc. Avondale Feasibility Report, page 8




Gravel Subsurface Flow
Entry Zone (typ.)

Landscape Buffer @ &

_ Gravel Subsurface Flow \
. . ExitZone (typ.)

Vv Ne
Yy “ w -Planted Wetlands

lh-ﬁ;&.&

Module Layout Patfem

Figure 2 NT.S.

WILLDAN ASSOCIATES

MUNCPAL BNGHETRS




AVONDALE WETLANDS
FWS/SFS TREATMENT MODULE
DETAILS
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AVONDALE WETLANDS
FWS/SFS TREATMENT MODULE
DETAILS - PLANTED SECTION
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AVONDALE WETLANDS
FWS/SFS TREATMENT MODULE

DETAILS - RETENTION WALL SKETCHES
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COSTS OF WATER TREATMENT FACILITY

Exhibit 1 is a schedule which presents the detailed costs of constructing the
proposed water treatment facility. The following summary is made:

Construction _ $3,306,000
Contractor's Overhead/Profit 496,000
Contingency 951,000
Total Estimated Construction Cost $4,753,000

As can be observed, the project contingency is twenty five percent of
construction costs (inciuding overhead and profit). This relatively large
contingency amount was provided since this project is still in the conceptual phase,
and actual design has not been undertaken. As design of the project continues, it
will be possible to estimate construction costs with greater certmnty and to reduce
the contingency amount accordingly.

Exhibit 2 is a schedule which includes all other project costs. The following are

~ included in these costs:

- Wetland acreage The facility will require 84 acres of land to
construct, It is assumed that land costs for this area are $22,000 per
acre, Thus, total land costs are $1.90 million.

- Construction Costs Taken from Exhibit 1.

- Feasibility Costs These costs are based upon an agreement between the
City of Avondale and BCI Geonetics for preparing the fea81b1hty study
and necessary permits required for this project.

- Engineering and Construction Management These costs, which are
fifteen percent of construction costs, are to undertake the engineering
design and management of the construction of the project.

- Assessment Engineering These costs are for developing the assessment
diagram and the assessment methodology, assuming an improvement
district is utilized to finance all or part of this project. Financing
methods are discussed in a subsequent section of this report.

@BC[ Geonetics, Inc.

Avondale Feasibility Report, page 9




m AVONDALE WETLANDS
PRELIMINARY COST ESTIMATE
CAP Water Treatment Facility
' FWS/SFS Channel Deniitrification Alternative
I Infivent Fiow Monitor 2 LS $4,125.00 $8,000
Influent Nitrate Monitor 1 LS $17,160.00 $17,000
Sedi ion Basi
I Earthwork 116,000 cY $1.25 $145,000
Impermeable Liner 39,000 sY $3.50 $137,000
l Earthwork 232,000 CY £1.25 $250,000
Impermeable Liner 70,000 SY $3.50 $245,000
Surface Aerators 3 EA $6,600.00 $20,000
l Return Flow Pumps 2 EA $10,000.00 $20,000
FWS/SFES Channels
Earthwork . 67,000 cY $1.25 $84,000
Gravel 1,200 cy 525.00 $30,000
I Mixed Sand Media 11,000 CcY $15.00 $165,000
Impermeable Liner 81,000 sY 53.00 $243,000
Emergent Vegelation 8 AC $3,600.00 $27,000
Module Overflow walls 393 EA $138.00 $54,000
l Module Underflow walls 131 EA $1,375.00 $180,000
Effluent Nitrate Monitor 2 LS $17,160.00 $34,000
Piping (48" RGRCP) . 8,400 LF $90.00 $756,000
l Landscaping 1 LS $50,000.00 $50,000
Polishing Pond .
Earthwork 161,000 CY $1.25 $201,000
l Impermeable Liner 121,000 SY $3.50 $424,000
Emergent Vegetation 5 AC $3,600.00 ’ $18,000
Surface Aerators 3 EA $6,600.00 $20,000
D.O. Monitoring 1 LS $13,200.00 $13,000
l Effluent Flow Monitoring 1 LS $4,125.00 $4,000
Recharge Basin
l Earthwork 97,000 CY 5125 $121.000
SUBRTOTAL.: $3,306,000
l Contractor's O&P: 15% . $496,000
Contractor's Contingency: - 0% . £0
I Construction Cost: $3,802,000
Engr. & Constr. Admin.: 15% $570,000
Project Contingency: 25% £951,000
| PROJECT COST: [$5323,000 ]
l EXHIBIT 1
BCI Geonetics, Inc. Avondale Feasibility Report




AVONDALE WATER TREATMENT PROJECT
TOTAL PROJECT COST ANALYSIS

ACRE FEET OF WATER 5000

ACRES OF DEVELOPED LAND 1000

WETLAND ACREAGE 86.2
WETLAND COST $1,896,000
CONSTRUCTION COST $4,753,000
FEASIBILITY STUDY $200,000
ENGINEERING AND CM @ 15.00% $713,000
ASSESSMENT ENGINEERING $25,000
CITY ADMINISTRATION @ 2.00% $95.000
SUBTOTAL $7,682,000

LESS CAWCD PARTICIPATION ($2,000,000)
BONDISSUANCE®@ 8.00% $454,560
CAPITALIZED INTEREST @ 8.00% 490,925
- TOTAL PROJECT COSTS FINANCED $6,627,485
EXHIBIT 2
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City Administration This amount is to reimburse the City of Avondale
its costs of administering the improvement district and overseeing
design and construction of the project.

- CAWCD Participation The Céntral Arizona Water Conservation
District has tentatively agreed to fund part of the costs of this project.

- Bond Isspance These are the costs incurred by the City or proposed
improvement district for the bond counsel, underwriter, financial
advisor, and various other costs and fees associated with issuing bonds
to finance this project.

- Capitalized Interest This is the cost of interest on the bonds while the
project is being constructed.

Thus, total project costs (net of CAWCD participation) are $6.6 million.
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ANALYSIS OF OPERATING REQUIREMENTS

SOURCE WATER TREATMENT .

Flow meters at the turnouts from the canals will require routine maintenance,
The incoming flow nitrate concentration analyzer will require daily checking and
annual preventive maintenance.

Sedimentation basins will require periodic maintenance to remove settled
solids, and to control erosion of the banks. Settled solids removal can be
accomplished by cleaning in situ, or by draining a basin and collecting the
sediments,

Maintenance requirements for the flow equalization basin will include bank
erosion control, and periodic preventive maintenance for the return flow pumps.
If aerators are provided in the flow equalization basin, they will also require
annual preventive maintenance.

The in-stream FWS/SFS channel treatment system will require periodic
maintenance to control plant growth in the planted sections of the stream channels.
The outgoing flow nitrate concentration analyzers will require daily checking and
annual preventive maintenance.

Aerators in the polishing basin will require annual preventative maintenance to
maintain mechanical operation. Bank erosion control, and periodic harvesting of
emergent plants in the basin may also be necessary. Dissolved oxygen
concentration monitoring equipment and the effluent flow meter also will require
Toutine maintenance.

Depending on the concentration and nature of suspended solids concentrations
in the effluent, gravely sand in the recharge basins may require periodic cleaning.
This can be accomplished by temporarily removing a recharge basin from service,
allowing the basin floor to dry, discing the surface material as necessary, and
bringing the recharge basin back on-line.

FLOW MEASURING AND CONCENTRATION MONITORING

Flow measuring would be by pipe -mounted propeller meters. Flow meters
would be located at the turnouts to meter water delivered to the treatment facility.
The purpose of the flow meters would be to measure incoming flows to the

]
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treatment system. The meters would be equipped with local flow indication and
totalized flow, and would also transmit flow information by means of a 4-20 mA
signal to a computer control system for record keeping.

V. .

Effluent flow metering would be by a pipe-mounted propeller meter located in
the flow stream exiting from the polishing basin. It would be equipped similarly to
the influent flow meters and would transmit flow information to the computer
control system. By comparing influent and effluent flows, the seasonal effects of
evaporation and consumptive use could be identified. The integrity of the

- impermeable liner system could also be determined by evaluating influent and

effluent flow data, after accounting for water losses due to evaporation and
consumptive use.

Nitrate-nitrogen concentration would be monitored by an on-line batch nitrate
analyzer. The analyzer would sample influent prior to its delivery to the -
sedimentation basins. This would permit anticipation of shock loadings to the
FWS/SFS denitrification system, and adjustments to the system operation as
necessary to prevent effluent concentrations from exceeding design maximum
effluent nitrate concentration of 10 mg/l.

Effluent nitrate-nitrogen concentration would be monitored from each of the
FWS/SFES denitification stream channels. An on-line batch nitrate analyzer would
be used to sample effluent from the channel before discharge to the polishing basin.
A 4-20 mA nitrate concentration signal to the computer control system would
provide a record of water quality of water recharged.

Annual operating costs, exclusive of the purchase of raw water from CAWCD
and SRP, are presented in Exhibit 3. Operating and maintenance costs are
estimated to be $24 per acre-foot, or approximately $0.07 per 1,000 gallons of
water processed.
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' AVONDALE WETLANDS
PRELIMINARY OPERATION & MAINTENANCE COSTS

CAP Water Treatment Facility
FWS/SFS Channel Denitrification Alternative

Quantity Units Unit Cost Cost
Labor
Turnout 360 hr - 815 $5,000
Flow Metering 200 hr 315 - $3,000
Nitrate Analysis 260 hr $15 $4,000
Sedimentation Basins 580 hr $15 $9,000
Flow Equalization Basin 420 hr $15 $6,000
FWS/SES Channels 2,080 hr $15 $31,000
Polishing Basin 420 hr $15 $6,000
Recharge Basin 850 hr $15 $13,000
Power '
Flow Metering 47 kKWhr $0.08 54
Nitrate Analysis 2,000 kWhr $0.08 $160
Flow Eq Basin Return Pumping 19,000 kWhr $0.08 $1,500
Flow Eq Basin Aeration 19,000 kWhr $0.08 $1,500
Polishing Basin Aeration 19,000 kWhr $0.08 $1,500
‘Materials
Nitrate Analyzer Reagents 3 LS $500 $1,500
Administrative ' 1,040 hr $15 $16.000
SUBTOTAL: $99,000
Contingency: 20% $20.000
TOTAL ANNUAL O&M COSTS: $119,000

EXHIBIT 3
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ANALYSIS OF PROJECT FINANCING

i.

OVERVIEW OF AVAILABLE FINANCING MECHANISMS

A municipality usually incurs long-term debt to purchase, construct or acquire
capital improvements. Several financing mechanisms are available, including:

1. General obligation bonds. General obligation bonds require voter
authorization. The bonds are typically issued for a fifteen to twenty
year period, and require semi-annual interest and principle payments.
Even though a municipality may meet these payments with revenue
sources (such as those from a water or sewer system), the bonds are
secured by the ability of the City to levy taxes against real property.

2. Revenue bonds. Revenue bonds also require voter authorization. The
bonds have the same terms as general obligation bonds, but are secured
by a pledge of highway user taxes, water or sewer system revenues.
Since they are less secure than general obligation bonds, they usually
bear a slightly higher interest rate.

3. Qua31-govgmmentgl organization bonds. Quasi-governmental

organizations bonds do not require voter authorization. The bonds
have the same terms as general obligation and revenue bonds, but are
issued under the auspices of a non-profit corporation established by the
municipality (such as a Municipal Property Corporation). The non-
profit organization holds title to the asset constructed or acquired, and
leases it back to the City, which makes semi-annual lease payments in
the amount of the bond principal and interest payments, Even though a
city may meet these payments using water or sewer system revenues,
the bonds are secured by a pledge of sales tax revenues and other non-
property tax revenues. They usually bear a slightly higher interest rate
than revenue bonds.

4. Improvement district bonds, Some municipalities finance utility system
acquisitions or improvements through improvement districts.

Improvement districts assess each parcel in a specified area based upon
the parcel's relative benefit received from the project. Approval by
affected parcels is required, and terms of these bonds are similar to
general obligation or revenue bonds. An additional feature of
improvement districts is the opportunity afforded to property owners
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to pay an assessment in advance, thus avoiding bond issuance and
interest costs.

5. Lease-purchase arrangements, Lease-purchase arrangements for fixed -
assets were frequently used by municipal governments until recent tax
code changed made them more complex. However, with a properly
structured arrangement, it is still possible for a capital improvement to
be financed with this type of vehicle.

6. Developer Contributions, As a requirement of larger projects,

developers contribute infrastructure or other municipal assets which
are necessary to support their developments.

7. Grants/Intergovernmental Supgort Although federal grants have been
available in lesser amounts in recent years, mutual funding of projects

by government agencies is still available.

RECOMMENDED FUNDING METHOD

Consultation has been made with City staff and the City's financial advisors
regarding the funding of this project. To protect both the interests of the City as
well as the project, it was decided that the following funding sources be used:

- Direct grant/financial participation by the CAWCD. As was
previously discussed, the CAWCD has tentatively committed to

funding this project in the amount of $2.0 million. This project
benefits CAWCD to the extent that it demonstrates the feasibility of
other entities receiving and putting their CAP allocations to beneficial
use.

- Improvement District. It is recommended that an improvement
district be formed which can finance the construction of the project.

- Water Resource Impact Fee. In accordance with A.R.S. 9-463,a
municipality may impose a development impact fee on new
development which may be used to either pay for the costs of system
expansion, or may be used to retire debt incurred for system expansion
which directly benefits the development. If the City elects to
implement this fee, it is required to observe the following
requirements of ARS 9-463.05 (the City Attorney should be involved

“in this fee implementation process):

the developed property must dirc_ai:tly benefit from the fee.
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- the fee must be segregated from other funds; this can be accomplished
through segregation in the City's accounting records, or through
establishment of a separate bank account.

- the fee should be collected when 4 building permit for new construction is
issued. | :

- the fee must be based upon the cost of providing the new service.

- the fee cannot discriminate against certain developments; for example, it
cannot exempt desirable development and only be assessed against
undesirable development.

- the fee cannot duplicate assessments made by an improvement district or
community facilities district; this precludes a property owner from
paying more than once for a share of system costs.

- advance notice is required for fee implementation or changes; a public
hearing process is necessary for this fee.

The City presently does not charge a water resource development fee. It is
recommended that implementation of this fee be considered. Since it is difficult
for the City to issue debt which is backed by impact fees, it is recommended that the
fee be collected and rebated to the improvement district. If this were to occur, then
the total costs of the project would not be undertaken solely by the properties
within the improvement district.

ANALYSIS OF IMPROVEMENT DISTRICT COSTS

Exhibit 4 presents an analysis of the costs of this project to improvement district
properties. These costs are presented on both a per-acre and per-lot basis. On a
per acre basis, the cost is approximately $8,000. Since the cost of the land is
estimated to be $22,000 per acre, the combined value of land and improvements
are $30,000. This provides a coverage ratio of 3.75:1; this appears to be adequate
for a project of this nature.

SUMMARY OF FINANCING ANALYSIS

This project appears to be feasible if it is financed utilizing an improvement
district. The possible rebate of water resource impact fees to the developer should
enhance that organization's confidence in the project. Further, the involvement of
CAWCD funding in the project solidifies the financing of the project.

¥
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AVONDALE WATER TREATMENT PROJECT
TOTAL PROJECT COST ANALYSIS

ACRE FEET OF WATER 5000
ACRES OF DEVELOPED LAND 1000
WETLAND ACREAGE - 86.2
WETLAND COST $1,896,000
CONSTRUCTION COST . $4,753,000
FEASIBILITY STUDY . $200,000
- ENGINEERING ANDCM@  15.00% $713,000
ASSESSMENT ENGINEERING $25,000
CITY ADMINISTRATION @ 2.00% $95.000
SUBTOTAL $7.682,000
LESS CAWCD PARTICIPATION ($2,000,000)
BOND ISSUANCE @ 8.00% $454,560
CAPITALIZED INTEREST @ 8.00% $490.925
TOTAL PROJECT COSTS FINANCED $6,627,485
PER DEVELOPED ACRE $8,144
PER DWELLING UNIT $1,629
EXHIBIT 4
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RECHARGE AREA FEASIBILITY

Following the wetlands treatment, the treated water will be transferred to a
series of spreading basins in the southwestern portion of the project area, where the
water will infiltrate into the aquifer (location shown in Figure 6). The critical
elements for successful recharge include a spreading area large enough to
accommodate the planned recharge volume, a sufficient infiltration rate at the
spreading basins, and desirable recharge effects within the aquifer. We review
these elements in the following sections. In a 2-year pilot project, a maximum of
5,000 AFY is allowed by the underground storage and recovery (US&R) permit.
The pilot project will clearly establish the overall infiltration rates, and will
determine the expected total recharge volume possible in a full scale project, given
the total area available for recharge.

Surficial Sediment Characteristics

Several sets of near-surface sediment studies have been conducted near the
project area. These studies are summarized in an appendix to the City of Phoenix's

- 91st Avenue Wastewater Treatment Plant Reclaimed Water Study, Phase 11

("Phoenix Study"). All of these soil borings are located outside of the actual
Avondale recharge site, but still provide important data on the regional near-
surface sedimentary characteristics of the area. This information indicates that
most of the sedimentary layers are highly discontinuous, which is typical in an
active river-bed setting. The sediment types penetrated in the borings were sands
and gravels with local sandy clay or silty clay layers. These fine-grained layers

~ were present in various locations and at various depths and none appear to be

laterally continuous. A series of borings for the Maricopa County Highway
Department for the new McDowell Road bridge, located at the southwest edge of
the project area, penetrated 8- to 13-foot thick clay layers at 60 ft. One- to two-
foot zones of cemented sands and gravels were also discovered in boreholes located
to the south and east of the project area. These zones also do not appear laterally
continuous between the various boring locations. As noted in Appendix 1 of the
Phoenix Study, both the clay-rich layers and the cemented layers decrease in
thickness and extent closer to the Agua Fria River.

Location of optimum recharge sites will be determined by conducting a grid of
10 to 15 borings spaced throughout the project area. Sedimentologic data gathered
from the borehole logs and laboratory analyses of the sediments will provide key
information needed to determine the net,_\:ertical infiltration rate for the project
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area. During drilling, careful logging of sediment type, compaction/consolidation,
degree of cementation, permeability and depth to water table will be made.

Following the borings, optimum locations for infiltration testing will be
selected. Depending on the availability of water at the selected sites, either a small,
shallow back hoe-dug pit will be used or a slightly deeper square pit will be
constructed. The larger square pit (10 x 10 ft or so), measured over a period of
approximately one week, is preferable to provide the most accurate estimate of
infiltration rates.

Expected Infiltration Rates

A significant aspect of the sedimentologic study of the site is to conduct a series
of infiltration tests to determine representative infiltration rates. Because each
spreading basin will cover a large area, the actual infiltration rate will be a
composite, or average, of these "point" rates throughout the basin floor. The
presence of local, discontinuous clays or cemented layers will lower the overall
infiltration rate in a given basin, but higher permeability layers will act to average
out the rate. Studies done along various river banks or flood plains in the greater
Phoenix area have shown vertical infiltration rates ranging from 0.5 to 2.0 ft/day.
Considering the necessity of drying out the basins on a regular basis, which could
be up to 50% of time, conservative estimates of actual long-term infiltration rates
are between 0.25 and 1.0 ft/day.

Acreage Required for Spreading Ponds

The pilot project will be designed to recharge an estimated 5,000 AFY. The
total area of spreading basins will need to be approximately 30 acres, assuming an
overall infiltration rate just under 0.5 ft/day (this "overall” rate includes the
operating requirement for 50% of the basins to be undergoing a drying-out cycle at
any given time). A closer estimate will be possible following the borings analysis
and the percolation tests, because the actual infiltration rate will determine the total
acreage of spreading basins required for a given amount of annual recharge.

The full-scale project recharging between 20,000 and 40,000 AFY will require
between 100 to 200 acres of spreading basins, assuming an overall infiltration rate
of 0.5 ft/day. The acreage required for a given amount of recharge capacity is
directly related to the recharge rate, and therefore the total area needed for the full
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scale project will not be accurately known until results of the pilot scale project are
available.

{

Expected Impacts on Local Groundwater Regime

As part of the permitting process required by Arizona Department of Water
Resources (DWR), an analytical model was prepared to determine the amount of
groundwater build-up generated by a given quantity of recharge. This model was
prepared for both the 2-year, 5000 AFY pilot program and for a full scale, long-
term (20-year) program. The model is based on a classical hydrogeologic
techniques (the "Hantush" method for regions directly below the spreading basins,
and the "Theis" equation for greater distances away), and employs aquifer
parameters derived from detailed DWR studies recently conducted nearby, At the
request of the DWR, this analysis assumes that no "recovery"” will occur (i.e., that
all of the recharged water will be left in the ground, and there will be no pumping
above the present rate), which represents a "worst” case scenario,

As shown in Figure 7, the recharge mound created by the 5,000 AFY pilot
project is approximately 9 ft at 1,000 ft from the center of the recharge area, and
diminishes to less than 1 foot high at 18,000 ft away. In the full-scale project
model, assuming a maximum of 40,000 AFY is being recharged for 20 years, the
mound would build up to approximately 65 ft high at 5,000 ft away, and 10 ft high
at 50,000 ft away (Figure 8). In actual operation, the mound will never reach
these heights because the recharged water will not be stored in the aquifer over
these time periods.

Groundwater Quality Considerations

Critical to the viability of any groundwater recharge project is the
compatibility of the water being recharged with the native groundwater. The
water quality of the combined SRP and CAP waters present in the Grand Canal is
highly variable depending on the relative proportions of the two water types
present and the time of year (see Appendix C). The chemistry of the native
groundwater is also variable depending on both the location and depth of sampling.
In general, however, most chemical parameters in the surface water and
groundwater are similar, such as alkalinity, pH, calcium, magnesium, and
hardness. Total dissolved solids (TDS) content in the groundwater ranges from
310 ppm at Avondale well #6 to 1,000 ppm at Avondale #8 (see Appendix D). TDS
of the combined CAP-SRP water in the Grand Canal ranges from approximately

=
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Figure 7. Illustration of height of groundwater recharge mound during 2-year, pilot scale project. No recovery during the entire period is
~ assumed in the calculation, "R" is diameter of recharge basin area; "r" is distance to observation point.
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300 to 850 ppm (Appendix C). Because groundwater flow directions are to the
north, however, when the TDS of the CAP-SRP water is high, the groundwater
present at Avondale well #6 will likely be partially replaced with the poorer quality
water. In general, the wetlands treatment process has only a limited reducing
effect on TDS. Any degradation of water quality, however, may be controlled by
proper placement of future extraction wells to direct the movement of recharged
water away from areas of better water quality.

The nitrate-N concentration of the groundwater at well #6 was just over 4 ppm
in June, 1992, whereas the Grand Canal transports water ranging from 0 to 19 ppm
(Figure 9). Wetlands treatment processes are very effective in removing nitrate
and the system will be operated such that the water entering the recharge basins
contains nitrate concentrations that are below MCL limits. Further nitrate removal
will likely occur as the recharge water passes through the vadose zone and the
saturated aquifer sediments such that the water extracted by any production wells
should be significantly lower than the MCL standards for nitrate concentrations.

Permitting Considerations

BC has had a series of meetings and discussions with both the Arizona
Department of Water Resources (DWR) and the Arizona Department of
Environmental Quality (DEQ) regarding permitting procedures for pilot and full
scale projects. The primary permit required for this project is an "Underground
Storage and Recovery Permit” (45-805). BCI has discussed the specific submittals
requested in this permit with both Wayne Cooley and Greg Bushner of DWR and
with James DuBois of DEQ. Full explanations of the planned pilot and full scale
projects were presented to these agency representatives, including potential
impacts, local land use issues, and long-term goals of the project.

An area of interest to most parties was the calculated effects of the maximum
recharge volume on groundwater flow directions and flow rates at the Phoenix-
Goodyear Airport (PGA) to the southwest of the project area. This area is
currently in a full scale groundwater remediation program following the
determination that significant quantities of organic solvents had infiltrated into the
basin. This area, however, is over 4 miles away from the recharge site and it is
down gradient (i.e., it has a deeper water table elevation). For the purposes of the
DWR Hydrologic study, the groundwater mound model assumes that no
extractions will be made over the life of the project, which represents a worst case
scenario. The actual operating plan of the full scale project, however, includes
extraction of the majority of the recharge water, resulting in a relatively small
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long-term net storage in the aquifer. The actual water level build-up therefore will
mainly be concentrated between the recharge basins and Avondale's production
well locations, because the gradient created by the production wells' drawdowns
will induce the water to preferentially flow in that direction, Mr, DuBois (DEQ)
agreed that there appeared to be no problem about affecting the PGA site, but
recommended that future Avondale production well sites be located so the
groundwater gradients created by the recharge minimize any chance of affecting
the on-going PGA recovery operation.

RECOMMENDATIONS

Based on the information available to us, the pilot project appears to be feasible.
The most variable parameter at this time is the relative thickness and extent of clay
and cemented layers that were encountered in some boreholes outside of the
planned recharge area. We recommend that a limited number of boreholes be
drilled as close to the planned recharge site as possible. These boreholes could test
for the presence and extent of buried clay and cemented layers, and could be used
for some preliminary infiltration tests. More diagnostic infiltration tests should be
conducted using small excavated areas over week-long periods.

Permitting of the pilot project appears to be relatively easy. We have already
presented the required analyses informally to the regulatory agencies involved, and
they could see nothing that would preclude this permitting. The results of the 2-
year pilot project would be used as the basis for expansion of the program. There
appears to be adequate space available for expanding the program. Permitting for
an enlarged program would start during the first year of the pilot program, when
there is enough history of operation to justify the expansion. If permitting of an
enlarged program exceeded the 2-year time limit of the pilot project, DWR
suggested that the permitting of the pilot project could be extended so that there

- was no “down time”,
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Woodward-Clyde

CITY OF AVONDALE
CONJUNCTIVE USE
WATER TREATMENT FACILITY PLAN

INTRODUCTION

This report describes the basic physical-chemical mechanisms of wetlands that can be
used to purify contaminated water and their application in the design of the Avondale
Water Treatment Facility (AWTF) project. The AWTF is part of the City of Avondale’s
Conjunctive Use Plan to receive Central Arizona Project (CAP) and/or Salt River
Project (SRP) water, treat the water to Arizona Department of Environmental Quality
aquifer water quality standards, and discharge the treated water to the local aquifer for
later use. The water would be delivered via the Grand Canal, a lateral canal that
crosses agricultural land along its length, CAP and SRP waters meet most aquifer water
quality standards before entering the Grand Canal. However, return flows from
agricultural fields introduce occasional spikes in nitrate-nitrogen (N) and other
constituents. Data on nitrate-N levels in Grand Canal water since 1990 show levels
approaching 20 mg/! in some months (Figure 1; Salt River Project Water Quality
Database). Therefore, the design of the Avondale wetlands focuses on the removal of
nitrate-N from the influent waters, as nitrate-N is the major inorganic constituent that
exceeds aquifer standards. The goal of the system is to treat water with a worst case
scenario of 20 mg/l nitrate-N to the aquifer standard of 10 mg/l (50% removal
efficiency). '

The capacity for water purification, including nitrogen removal, by both natural and
artificial wetlands is well documented. Wetlands remove aquatic contaminants through
a variety of biological, chemical, and physical processes. In wetlands, nitrate is removed
by plants and through microbial action within the wetland sediments. The major
mechanism of high-rate nitrate removal in these systems is denitrification, which takes
place in the sediments.

Denitrification is an anaerobic respiration performed by certain genera of bacteria,
where nitrate or nitrite is used as the terminal electron acceptor for the oxidation of
organic compounds and is ultimately reduced to the gaseous end products nitrous oxide
(N,0) and nitrogen gas (N,) (Mitsch and Gosselink 1986). This process accounts for
nitrate removal in wetlands constructed for the purpose of wastewater treatment
(Gersberg et al. 1983)., However, for optimal high-rate nitrate removal via
denitrification, the ratio of dissolved organic carbon (DOC) to nitrate-N must be
approximately 2.5:1. Typical DOC levels in CAP and SRP waters are about 2 mg/l, or
T
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well below this optimum ratio (Gersberg, ‘pers. comm.). In order to obtain high-rate
removal in the Avondale system, supplemental DOC is warranted.

EVALUATION OF DESIGN CRITERIA

The following analysis is a quantitative estimate of the expected percent mitrate-N
removal under several different scenarios that vary depending on influent levels and
wetland type:

. Case 1. This alternative assumes a 100-acre free water surface (FWS)
constructed wetland with no supplemental DOC addition and an influent
mean nitrate-N level of 12-15 mg/l. This nitrate-N level was selected
based on the assumption that nitrate-N rarely exceeds 15 mg/l as
demonstrated in Figure 1. For all cases, the treatment objective is 10
mg/1 nitrate-N.

. Case 2. This scenario assumes a 100-acre FWS constructed wetland with
no supplemental DOC and an influent nitrate-N level of 20 mg/l. The
nitrate-N level of 20 mg/l is a worst case scenario based on data for 1990-
1991 on nitrate-N in Grand Canal waters (Figure 1).

. Case 3. Case 3 assumes a S-acre subsurface flow (SF) constructed wetland
utilizing a supplemental carbon source and including a terminal FWS
constructed wetland for polishing. The subsurface wetland provides an
anaerobic environment that yields high-rate nitrate removal (greater than
90%) at the front end of the treatment system when coupled with the high
carbon:nitrate-N ratio. The terminal FWS wetland will provide polishing
to further remove remaining contaminants, such as metals, and/or excess
carbon from the exogenous carbon source, if any.

Case 1

For Case 1, which assumes nitrate-N levels of 12-15 mg/l and a 100-acre FWS wetland,
the loading rate for nitrate-N would be approximately 230 g N/m?/yr. This annual
loading rate for nitrate-N is derived based on an assumed mean delivery rate of 4.5
MGD, a mean instantaneous nitrate-N concentration of 12-15 mg/l, and 2 treatment
area of 100 acres. Loading rates of nitrate-N directly influence nitrate-N removal
efficiencies of wetlands; higher loading rates result in reduced removal efficiency
(Nichols 1983). Additionally, this hypothetical wetland would not support appreciable
rates of denitrification without addition of DOC. Therefore, the primary mechanism for
removal in this system would be through plant assimilation wherein nitrate is
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incorporated into plant biomass. In a study of a constructed wetland in San Diego,
California, Gersberg et al. (1986) reported that the maximum annual harvestable yield
of biomass in a constructed wetland was approximately 7 kg/m?/yr. Assuming a
conservatively estimated N content of 1% of the dry weight of this biomass, plant uptake
of nitrate-N could account for approximately 70 g N/m?/yr. This value represents
approximately 30% of the influent nitrate-N loading and would result in an effluent
nitrate-N level of 8.4-10.5 mg/1 given instantaneous concentrations of 12 mg/l and 15
mg/1, respectively. Therefore, a 100-acre FWS wetland will usually meet the treatment
objective of 10 mg/!1 nitrate-N, if the instantaneous influent nitrate-N level does not rise
above 15 mg/1 and if plant productivity (harvestable biomass) similar to that reported
by Gersberg et al. {1986) can be attained. Lower plant productivity would result in
lower nitrate-N assimilation. Further. information on soil nutrients, in particular .
phosphorus, is needed to accurately predict plant productivity at the Avondale site.

Case 2

Case 2 assumes an instantaneous nitrate-N concentration of 20 mg/1 and a wetland area
of 100 acres. Given these assumptions, the loading rate for nitrate-N would be
approximately 300 g N/m?/yr. A removal efficiency of 509 would be required to meet
the treatment objective. This can be expressed as either an instantaneous concentration
(50% removal of 20 mg/l = 10 mg/l) or as a loading rate (50% removal of 300 g

N/m?/yr = 150 g N/m’/yr).

Two separate approaches were used to estimate the N loading rate and wetland acreage

necessary to achieve the goal of 50% removal of N. In both cases, data from the
literature on the capacity of wetlands to remove nitrogen from water were used in these

~calculations. In the first approach, N loadings and percent N removal in several natural

wetlands that have received effluents for periods of 1 to 69 years were evaluated (Figure
2). Figure 2 shows high N removal at low loading rates (less than 25 g N/m?/yr), with
rapidly declining efficiency as loading rates increase. This figure indicates that removals
would be very low at a loading rate of 300 g N/m?/yr. Under this scenario, over 500
acres of FWS wetlands would be required to meet the treatment objective. However,
the data shown in Figure 2 are for natural wetlands that are not managed for -
contaminant removal and also include data for wetlands in colder climates with short
growing seasons. To more accurately predict conditions in the Phoenix area, data from
the literature were summarized for a number of constructed wetlands that were designed
for water purification and were sited in warm climates. These data, presented in Figure
3, demonstrate that the loading rate needed to yield 50% or greater N removal is equal
to a value of approximately 150 g N/m?/yr, Thus, approximately 200 acres, or twice the
assumed 100-acre wetland, would be required to treat 4.5 MGD of influent.

Y
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Case 3 | L.

Case 3 assumes that a 5-acre SF wetland can be constructed to efficiently denitrify
nitrate-N at a very high rate using supplemental DOC from sources such as acetate,
brewery or agricultural waste, or other waste that would create high Biological Oxygen
Demand (BOD). This supplemental carbon would be injected into the influent stream
feeding into the wetlands. Assuming that such carbon-supplemented wetlands can treat
up to 100 cm per day of flow (Gersberg et al. 1983), 5 acres of SF wetlands may treat
over 4.5 MGD with high removal efficiencies. If the influent nitrate-N levels are similar
to those presented in Case 1 (12-15 mg/l) approximately 100 kg of carbon would be

needed daily to supply the carbon demand of denitrification to 10 mg/l. Approximately

450 kg/day of carbon would be needed to completely remove nitrate-N from the
influent,

Given the assumptions and conditions presented above, it is recommended that a SF
constructed wetland be incorporated into the design. The SF wetland can be used to
denitrify efficiently while using relatively little land area. The water delivered to the
terminal FWS wetland should meet aquifer water quality standards; however, the FWS
would perform the function of polishing or removing remaining contaminants while
providing wildlife habitat.

RECOMMENDED DESIGN PARAMETERS

The Avondale Water Treatment Faciliiy wetlands design has been based on the
following assumptions:

2.8 AF D
. The delivery rate of influent waters will be 4.5 MGD.”

. The flow equalization basin must be able to hold a 30-day supply of water
because of delivery constraints (e.g., the Grand Canal's dry, no-flow
condition for one month in the sumimer).

. The primary settling basin must be large enough to hold several days of -
water delivery so that it is not a bottleneck in the overall system.

. The terminal FWS wetland may be any size and configuration.
Given these assumptions, two water treatment options have been recommended. These

options differ only in the size and depths of the individual components, which are
summarized in Table 1 and illustrated in Figures 4 through 7,

N
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In Option 1, the equalization basin would be approximately 70 acres in area and 6 feet
deep. The primary settling basin would be approximately 18 acres in area and 6 feet
deep. Two parallel subsurface wetlands of S-acres each would be constructed to allow
for potential maintenance requirements. The terminal or polishing FWS wetland would
be approximately 35 acres in area with a mean depth of 3 feet,

In Option 2, the size of the flow equalization basin would be reduced to approximately
52 acres and the depth increased to 8 feet. The primary settling basin and subsurface
wetlands would be the same as those presented in Option 1. Finally, the polishing
wetland would be 22 acres in area with a mean depth of 5 feet.

All components would be lined with either impermeable clay or a manufactured
geotextile liner. The flow equalization basin and primary settling pond would not be
intentionally covered with sediment; however, sedimentation will occur over time and
some maintenance will be required. The two wetland components are described in
greater detail below.

SF Wetland

SF wetlands have been used extensively in treatment of municipal sewage. They usually
consist of lined excavations containing emergent vegetation growing in a gravel bed 1-3
feet deep. The beds are kept flooded resulting in anaerobic conditions favorable to
denitrification. As mentioned above, SF wetlands are highly efficient in removing
nitrate-N. Native emergent species would be planted to maximize wildlife benefits and
reduce the spread of exotic species. These species would include various bulrush species
(Scirpus acutus, S. macrocarpa, S. olneyi, and/or S. californicus) and other Arizona native
plants. Cattails (Typha latifolia, T. domingensis) will not be planted but are expected to
colonize naturally.

Terminal or Polishing FWS Wetland

This final downstream component would function to further remove remaining
contaminants, such as heavy metals and excess BOD from the exogenous carbon source.
It is recommended that this component be 4-6 feet deep in the central 3/4 of the
wetland to prohibit emergent growth, becoming gradually shallower so that the depth is
approximately 2 feet within a "fringe" around the shore that is 20-30 meters wide. This
will allow for open water in the center for ducks and other water birds, and will also
provide some plants for polishing. The design incorporates a stairstep effect that will
allow for viewing over emergent vegetation (Figures 5 and 7)., The exact depth at the
shore can be varied so that there are relatively shallow expanses for waders such as great

blue herons and egrets. .
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At a previous AWTF project meeting held'May 13, 1992, the requirement of artificial
aeration of the wetlands to "strip” nitrate was discussed. Aeration of the terminal FWS -
wetland should not be needed for nitrate removal, which will be denitrified to gaseous
NO, and N, by anaerobic processes; this NO, and N, will diffuse into the atmosphere
prior to entering the terminal wetland. Aeration is generally used to convert ammonium
(NH,)-N to nitrate, which is then denitrified to NO, and N,. Therefore, aeration is not
recommended because it would interfere with the anaerobic, denitrification process.

BOD REMOVAL RATES

In FWS wetlands, removal of soluble BOD is due primarily to microbial growth attached
to plant roots, stems, leaf litter, and surface soils. Because algae are typically not
present if plant cover is complete, the major sources of oxygen for BOD removal are
reaeration at the water surface, and plant translocation of oxygen to the roots.

The relationship between organic loading and BOD removal suggests that a linear
relationship exists, at least up to a loading rate of about 100 kg/ha per day, which was
the highest value in the literature for FWS wetlands. For the constructed wetlands
discussed in the literature that were evaluated for the project, loading rates ranged from
18 to 116 kg BOD/ha per day. These wetland systems achieved up to 93% removal.
The loading rate for the Avondale FWS wetlands is calculated as 58 kg BOD /ha per day
(worst-case scenario) as given in assumptions 3 and 4 below. Therefore, based on
information to-date, we could expect removal rates comparable to those discussed in the
above-cited literature.

BOD removal by FWS wetlands is further illustrated using an equation developed by the -

United States Environmental Protection Agency (U.S. EPA). An equation for BOD

utilization in constructed FWS wetlands is similar to that for biological treatment in
plug-flow reactors. Based on this relationship, an equation has been developed and the
constants and coefficients validated by performance data collected in the field on a
variety of constructed wetland systems (U.S. EPA, 1988). Combining a first-order plug-
flow model with the relationships representing hydraulic residence time results in the
following equations:

Q (InC, - InC, - 0.6539)
A= ; Equation (1)
65Krd

influent BOD concentration, mg/!

where G,

C, = effluent BOD concem‘ration, mg/]
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K, = reaction rate constants, days’, K,, = 0.0057 days™!
d = design water depth in the system
A = design surface area of the wétlands

Q = flow per unit time, m’/day

We can solve the above equation for the value C,, the effluent BOD concentration for
the 52 acre Avondale FWS wetlands, making the following assumptions:

The 52 acre FWS constructed wetlands is polishing the effluent of a § acre
subsurface flow constructed wetlands. This SF wetland is operating for
nitrate removal using the addition of organic carbon to stimulate
denitrification.

The mean level of nitrate-N in the inflow to the 5 acre SF wetlands is 12
mg/], and that a value of 3:1 is desired for the carbom:nitrate-N ratio to
drive the denitrification process. Therefore, we would need to add
approximately 36 mg/1 of dissolved carbon to the subsurface flow system.

The stoichiometric oxygen demand of the added dissolved carbon is
conservatively estimated to be 2 mg/1 of oxygen to 1 mg/1 of added carbon

(Gersberg, pers. comm.). Therefore, the BOD exerted by the addition of
- the 36 mg/l of dissolved carbon in (2) above, will amount to

approximately 72 mg/l, which translates to 58 kg/ha/day.

Again, to be most conservative, we will assume a worst case situation -
wherein none of the added carbon (as represented by a BOD of 72 mg/]
in (3) above) is used in denitrification in the subsurface flow system, and
all added carbon flows directly into the FWS system. In reality, we expect
almost all of the added carbon to be oxidized to CO, and H,0O during
denitrification of nitrate in the SF system.

The following parameters will be used to solve Equation 1 above for the
effluent BOD level, C,.

a. A

21 hectares (ha) = 2.1 x 10° m?

b. Q

4.5 mgd = 1.7 x 10* m3/day

¥
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C, = 72 mg/l
d K

0.0057 days ! (assummg the water temperature to be 20
degrees Celsius).

‘e. d = 15m

Solving Equation 1 (using the above parameters and assumptions) yields an effluent
BOD level of 0.04 mg/1 for the 52 acre FWS constructed wetlands, even assuming that
none of the added carbon in the subsurface flow wetlands is converted during the -
denitrification process prior to flow into the FWS wetlands. These calculations indicate
that the FWS wetlands may serve as an efficient natural polishing system to remove
residual BOD from the system.

CONCLUSIONS

These wetland design options are estimates of the wetlands required to treat the nitrate-
N levels of SRP or CAP water delivered via the Grand Canal to acceptable aquifer
standards based on our judgement considering the assumptions described herein, In
addition, the individual components should provide aesthetic benefits and habitat for
wildlife. The larger components, including the flow equalization basin and the primary
settling basin, could provide both habitat for wildlife and active recreation (i.e., boating)
opportunities for residents. The SF and FWS wetland components would provide the
best opportunities for wildlife and passive recreation opportunities, such as bird- -
watching. Construction costs are primarily associated with excavation and lining of the
system. Operation and maintenance would be mnurnal despite the cost of the
exogenous carbon.
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TABLE 1 Optional Design Parameters for the Avondale Constructed Wetlands

=

COMPONENT APPROXIMATE APPROXIMATE APPROXIMATE

VOLUME MEAN DEPTH AREA
{Acre Feet) (Feet) {Acres)
Equalization Basin '
Option A 415 6 706
Option B - 415 8 52
Primary Settling Basin - 110 6 18
Subsurface Wetlands NA NA 10
FWS Wetland |
Option A 110 3 35
Option B 110 5 22
Total acreage with Option A 134
Total acreage with Option B 102
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MAP SHOWING LOCATION OF WATER
 CONVEYANCE CANALS
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WATER QUALITY DATA FOR GRAND CANAL
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li ; ‘ ‘ MAJOR INORGAENICS

------------------------ b = 4’1’2— - g s .o Sy Sy
SITE CODE=SVLT2~23~0 R e T
CALCIUM MAGNESITM SODIUM DOTASSITUM BICARLONATE
lﬁ DAY YE3R (4G} IMGL) {MGL) (ML) (MGT.)
1 15 1385 241,00 14.00 Y- 82,00 4,00 159.00
2 15 1985 21.00 17.00 79.00 4,00 171.00
lf 15 1985 36,00 15.00 62,00 4.00 164.00
g ) i3 1985 42,00 15.00 - 71.00 4.00 171,00
5 15 1985 38,00 15,00 62.00 2.00 153,00
l7 15 1985 £0.00 13,00 62.00 . 3.00 149,00
9 15 1983 41.00 14.00 §7.00 2.00 144.00
o 15 1985 23.00 14.00 74,00 £.00 140.00
l TOTAL
' DISSOLVED
iRBONATE SULFATE CELORIDE  FLUORIDE NITRATE SOLIDS
if;c;m (MGL) (MGL) (MGL) {MGLS : (MGL)
(e \Oz).
0.00 42.00 113.00 0.38 0,00 374
I 0.00 £5.00 . 97.00 . 0.57 9.00 377
.00 39.00 - 95.00 0.38 6.00 340
0.00 , 37.00 112.00 0.38 6.00 371
0.00 39.00 £9.00 0.19 1.00 321
l 0.00 2$.00 95, 00 0.38 14,00 333
0.00 49.00 59,00 0.57 8.00 331
0.00 45.00 116.00 -~ 0.19 2.00 367
l WON
TOTAL CARBONATE CONDUCTIVITY,
WRDNESS EARDNESS ALRALINITY IAB PH, BORON
(MGL) (MGL) (MGTL) (MICROMEOS) TAR {MGL) .
160.00 30.00 130.00 663 8.0 0.100
172.00 32,00 1.40.00 680 7.9 0.120
132,00 17.00 135.00 650 7.6 0.110
167.00 27.00 140.00 750 7.6 0.100
157,00 32.00 125.00 620 8.1 0.080
153,00 31.00 122.00 620 7.2 0.350
160.00 £2.00 ©128.00 6§90 8.0 0,010
l165.00 50.00 115,00 §20 7.5 0.160
BORON - CALCIUM
tspm_m-: SILICA DISSOLVED BROMIDE DISSOLVED
MGL) (MGT) (MGL) (MGL) (MGL)
l 0.00 0.00 . . ]
0.00 0.00 . . .
0.00 0.00 . . .
0.00 0.00 . . .
0.00 0.00 . b .
0.00 0.00 ] ] )
0.00 0.00 . ) )
0.00 18.6¢ ) )




MAJOR INCRGLNICS

i

e e st e e i 30 e it s G ETE COD PGV LE S 23] memam—— - —————————

(continuned) -

CALCIUM MAGNESIUM SODITM ESCTASSIUM BICARBONATE
lrz DAY TVYEAR (MGL) (MGL) (MGL) MGL) IMGL)
[
12 5 1985 33.00 17.00 30.00 2.00 128.00
E 2 1985 48.00 23.00 ~ 70.00 11.00 131,00
7 1986 41.00 18.00 65.00 3.00 176.00
2 4 1986 52.00 40.00 51.00 4.00 188.00
3 11 1988 27.00 17.00 51.00 2.00 159.00
l4 1 198§ 46,00 13.00 - 77.00 7.00 142.00
5 6 1986 £3_00 15,00 191,00 3.00 154.00
6 3 1986 AQ,00 13,00 96.00 3.00 142,00
I TOTAL
DISSOLVED
":’-)C.‘NA_’T‘E STULTATR CELORIDE PLUORIDE NITRATE SOLIDS
MET) (M&L) (MET) (MGL) {MGL) {(MGL)
(o4 W03)
7.00 28,00 48,00 0.57 16.00 239
0.00 66.00 134,00 0.19 16.00 442
106.00 245 _060 $1.00 0.76 4,00 364
i2.00 82.00 86.00 - 0.57 27.00 251
12,00 39.00 £2.00 0.328 6.00 304
5.00 46.00 125.00 6.57 10.00 399
0.00 47,00 140,00 $.38 16.00 431
l i2.00 66.00 124.00 - 0.38 ' £.00 432
- NON
TOTAT CARBONATE COXDUCTIVITY,
RONESS EARDNESS ATLRALINITY AR TH, BORON
(Mer) {MGL) (MGL) ' {MICROMEOS) LAB MGL) -
lzsz.oo | 34,00 . 118.00 450 8.2 0.080
216.00 $2.00 124,00 810 7.9 0.150
179.00 19,00 160,00 580 8.3 0.020
295,00 ~ 113.00 182,00 520 8.4 0.230
163,00, 13.00 130.00 : 6R]0 8.3 0.130
170.00 46.00 124,00 800 8.3 0.110
171.00 45.00 126.00 780 8.2 0.120
I153.00 27.00 136.00 - 820 8.4 0.200
l BORON CALCIUM
EhszmaTE §ITTICA DISSOLVED BROMIDE DISSOLVED

{MGL) (MGL] {MGL) (MGT) (MGL)

0.CO 0,00
0.32 .

0.00 0.040
0.00 0.00
0.00 0.00
0.00 0.00

l 6.00 0.00

4 s & 4 & & =

0.00 0.00 .




MaJOR INORGANICS

; i .
l ——————————————————————— SITE CODE=SVLT2=23=0 —mrommcmm———— —
{continued)

CALCIUM MAGNESIUM S0DITUM POTASSIUM BICARBOMZTE
._, DAY VEAR (MGL) (MGL} {MGL) (MGL) (MEL)
[

7 1 1986 = 46,00 16.00 §7.00 4.00 165.00
=5 5 1986 47.00 17.00 $8.00 4.00 183,00
'9 2 1986 21,00 17.00 52,00 4,00 153.00

10 7 1986 41.00 23.00 31.00 3.00 183.00
11 " 18 1986 37.00 26.00 35.00 2.00 196.00
llz 23 1986 38.00 25.00 34,00 1.00 201.00

) 6 1987 £6.00 16,00 90.00 2.00 177.00

2 3 1987 45,00 13.00 94.00 4,00 162.00
ll TOTAL

. DISSCLVED
e BONATE SULFATE CELORIDE FLUORIDE NITRATE SQL.IDS
iMGL) (3GL) {MCT) {MCL) (MGL) {MGL)
0.00 54,00 144,00 0.23 1,00 433
' 6.00 58.0C 136.00 0.19 1.00 451
€.00 46,00 154,00 0.1% 2.00 437
6.00 39.00 22,00 0.19 3.00 278

1 0.00 249,00 48.00 0.38 6.00 . 299

l 12.00 51.00 24,00 0,19 1.00 285
0.00 48,00 131,00 . 0.19 31.00 421
' 0.00 47 .00 142.00 0.19 1.00 426
NON
TOTAT CARROKATE CONDUCTIVITY,
lrznmzss H2TDNESS ALKATLINITY IAR PE, BORON
{I:GI) MET) {MEL) ~{MICROMHOS) TAR {MGL) -

183.00 48.00 135.00 720 8.2 0.050

187.00 37.00 150.00 720 8.2 0.030

175.00 20.00 135,00 760 7.9 0.030

156.00 36.00 160,00 510 8.5 - 0.160

188,00 37.00 161,00 502 8,4 0.170

157.00 12.00 185.00 293 8.1 0.1580

181,00 36.00 145.00 5C0 8.1 0.100
I. 168.00 35.00 133.00 £35 g.2 0.080

BORON CATCIUM

SDHATE SILICA DISSOLVED BROMIDE DISSOLVED

{MGL) IMGI) (MCL) (MCL) {MGL)

0.00 15.45

l 0.00 20.32
0.00 0.00
II 0.00 0.00
0.00 0.00
0.00 0.00
l 0.00 0.00

0.00 0.00




-

MESOR INCRGANICS

SITE COLE=SVIT2-23-0
(continued)

i A e o i T b b s T —— S T — — . — ——

POTASESIUM

!j IA .
t1i

CZLCITM MAGNESIUM SODTTM BICARBONATE
DAY YEAR (MEL) (MGL) {1GT) {MGL) (MGT)
2 10 1987 4400 16.00 85.00 2.00 189.00
‘lz 17 1987 41,00 15,00 87,00 2,06 122.00
2 24 1987 38,00 20.00 54,00 2.00 207.00
3 3 1987 37.00 22.00 43.00 2.00 226,00
3 10 1987 40,00 24.00 33,00 2.00 201.00
|3 17 1987 21.00 19.00 62.00 3,00 183.00
3 24 1987 £40.00 22.00 44,00 4.00 183,00
3 311987 43.00 14,00 98,00 .00 122.00
ll TOTAL
- DISSOLVED
R BONATE SULFATE CELORIDE FLUORIDE MITRATE SOLIDS
(MEL) (MGL) {MGL) {MGL) {MGL:) (MEL)
¢.00 55,00 117.00 0.19 1.00 413
I 18.00 46,00 131,00 0.19 1.00 401
0.00 39,00 71.00 0.1%9 1.00 327
. 0.00 20.00 £1.00 0.38 1.00 287
l 24,00 38,00 27.00 6.18 4.00 291
0.00 60.00 §2.00 .00 1.00 358
12,00 47.00 50,00 0.18 1.00 316
I 24.00 54.00 138.00 0.00 1.00 438
NON
TOTAT, CARBONATE . CONDUCTIVITY,
ARDNESS HATDNESS ALKALINITY TAB P, 2ORCN -
{ME1) {MEL) {MGL) {MICROMHECS) LAB {MCT)
l 176.00 21.00 155.00 760 8.1 0.130
165,00 35.00 130.00 695 g.1 0.120
178.00 8.00 170.00 605 8.2 0.130
181.00 0.00 185.00 575 8.3 0.130
I“zol.eo 0.00 205.00 325 8.5 0.140
180.00 30.00 150.00 . 665 8.1 0.100
194,00 14.00 180,00 . 590 8.1 0.240
I.les.oo 26.00 140.00 810 8.2 0.090
l BORON CATCIUM
0SPEATE SILICA DISSCLVED BROMIDE DISSOLVED
{MGL) (MGL} (ME) (MGL) (MGL)
l 0.00 0.00 .
D.00 0.00 .
0.00 0.00 )
l 0.00 0.00 : X
0.00 0.00 .
0.00 0.00 .
II 0.00 0.00 .
0.00 0.00 )
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SITE CODE=SVLT2-23~0 mmmmme— e m e e e e e
{continued)
CAT.CIUM MAGNEZSIUM SCDITM BCTASSIUM  RICARBONATE
Iifz DAY YELR (MGL) (MGL) (MGL) (MGL) (MGL)
i
2 7 1987 46.00 13.00 92.00 2.00 177.00
la 14 1587 43,00 13.00 97.00 3.00 140,00
4 21 1987 43,00 16.00 88.00 3,00 146,00
5 5 1987 £3.00 16.00 100.00 4.00 146,00
5 12 1987 46.00 16.00 105.00 3.00 165.00
ls 19 1987 44,00 16,00 111.00 3.00 153,00
5 26 1987 £7.00 16.00 110.00 4.00 165.00
6 2 1987 51.00 15,00 113.00 2.00 159,00
II TOTAL
DISSOLVED
IBONATE SULRT2ZTE CELORZIDE FLUQRIDE NITRATE SOLIDE
MET) {MGIL.) (MGL) (MGT) {MGL) (METL)
0.00 28.00 132,00 0.00 1.00 427
I 12.00 53.00 142,00 0.00 1.00 £33
18.00 3§.00 128.00 0.00 1.00 425
§.00 64.00 131.00 0.18 2.00 £38
l 0.00 56.00 160.00 ' 0.00 2.00 465
0.00 61.00 156,00 0.00 1.00 467
0.00 63,00 160.00 0.00 1.600 482
' 0.00 £7.00 174.00 0.00 1.00 503
NON
DOTAL CARBONATE CONDUCTIVITY,
lkammzss HARDNESS ALRAIINIT 1AB DE, BORON -
IMGL) (MGL) (MGL) (MICROMEOS) TAB (MG
l 170,00 25.00 145,00 840 7.8 0.100
155,00 2£4.00 135,00 840 .3 0.090
176,00 26.00 130,00 778 5.1 0.100
172.00 42,00 130,00 820 8.1 0.100
I‘zso.oo 45,00 133,00 §75 8.2 0.140
177.00 52.00 125,00 £25 8.1 0.100
182,00 47.00 135,60 850 7.6 0.130
l 186,00 56.00 130.00 850 8.0 0.080
l BORON CALCITM
SSPIATE STLICA DISSOLVED BROMIDE DISSOLVED
(MGT.) (MGT.) (MGXL) (MGL) (MGT.) -
|| 0.00 0.00 . . .
0.00 0.00 . ) .
0.00 0.00 . . )
|| 0.00 0.00 . o, ]
0.00 0.00 ) . .
0.00 0.00 ) ] .
ll 0.00 0.00 . . .
C.00 0.00
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{continued)
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t

CATCIUM MAGNESIUM SODITUM POTASSIUN EBICRIRBONATE
YEAR {MCGL) (MGET.) {MGL) (MGL) {MEL)
L
& 3 1987 48.00 i6.60 94.00 5.00 201,00
- G 16 1987 . 49.00 23.00 104.00 1,00 183,00
l 6 26 1887 £4.00 18.00 79.00 3.00 183.00
7 1 1987 46.00 19.00 86.00 5.00 177.00
7 § 1987 46,00 18.00 85.00 5.00 183.00
I 7 13 1987 45,00 21.00 86.00 5.00 171.00
7 20 1987 45.00 18.00 92.00 4.00 178.00
7 27 1987 44,00 17.00 87.00 4.00 150.00
II MOTAT,
- DISSOLVED
T BONATE SUILFLTE CELORIDE FLUORIDE NITRATE SOLIDS
I(I-EGL} {MEL) {MEL) {MEL) {MGIL) {MGL)
0.00 62.00 138.00 0.00 1.00 - 465
I 0.00 10€.00 145,00 0.00 5.00 523
0.060 53,00 103.00 0.00 2.00 398
0,00 58.00 128.00 0.00 3,00 432
l 0.00 54.00 126.00 0.00 1.00 425
0.00 65.00 131.00 0.00 6.00 444
0.00 53,00 131.00 0.00 5.00 436
I 0.00 48.00 114.00 0.00 1.00 408
NON
TOTAL CARBONATE ‘ CONDTCTIVITY,
I:.Pmmss HZARDNESS ALRALINITY TaB PE, BORON -
(METH) (MGL) (MGET.) {(MICROMECS) 2R Men) -
195,60 30.00 165,00 820 7.9 0.090
I 217.00 §7.00 130.00 280 g.1 0.050
185.00 35,00 150,00 730 7.7 0.070
193.00 £8.00 145.00 760 8.3 0.020
I-:so.oo £0.00 150. 00 730 8.3 0.060
187._00 57.00 140,00 780 8.2 0.170
189,00 £3.00 146.00 745 8.3 0.140
I‘lsl.oe 25.00 156.00 700 8.2 0.100
BORON CALCITM
OSPHATE SILICA DISSOLVED BROMIDE DISSOLVED
(MCT.) (MGL) (MGL) (MGL) {(MGL)
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I ~~~~~~~~~ - - SITE CODE=SVLT2-23-0 -~ —————————— e e
(continued)

CALCIUM MAGNESITM SODITNM POTASSIUM BICARBONATE
'sus: DAYV YELR (MGL) (MGL) {(MCT) (MG MEL)
1.
g 3 1987 44,00 15.00 98.00 3.00 - 131.00
m 8 10 1087 46.00 - 16.00 112.00 4.00 152,00
I 8 17 1987 49,00 13.00 123.00 4,00 157.00
g 25 1987 41.00 16.00 97,00 4,00 147.00
8 31 1887 242,00 15,08 101.00 3,00 162,00
l 9 10 1587 42,00 13.00 115.00 4.00 165.00
9 16 1987 24,00 i4.00 118,00 5.00 133.00
9 30 1987 43,00 13.00 118.00 5,00 153,00
ll TOTAL
_ _ DISSOLVED
BRBONLTE SULFATE CELORIDE FTL,OORIDE NITRATE SOLIDS
{MEL) {MGEI1) (I-EG_L) {MGL) (MGL) : {MGL)
12.00 53,00 147.00 0.00 1.00 437
0,060 46.00 190.00 0,00 0.00 492
0.00 58.00 181.00 0.00 1.00 506
0.00 55.00 133.00 . D.38 0.00 £18
0.00 53.00 145,00 0,00 2,00 443
I 0.00 58,00 189,00 0.1% 0.00 484
0.00 57.00 177.00 . 0.19 1,00 491
l 0.00 52,00 170,00 0.19 0.00 476
NON .
TOTAT CARBONATE . CONDUCTIVITY,
ARDNESS HARDNESS ATXATINITY 3B PH, BORON -
(HGL) ©MGL) {MGL) . (MICROMHOS) 128 (MGL)
171.00 £3.00 128.00 750 5.4 0.080
l 181.00 51.00 130,00 865 8.3 6.070
174.00 45,00 129,00 93¢ 8.2 6.110
167.00 47.00 - 121.00 780 8.3 0,110
I--171.oo 38.00 133,00 810 8.2 D.090
i65.00 30.00 133.00 820 8.1 D.140
167.00 42.00 i25.00 880 8.3 0.120
l‘1sz.oo 37.00 125.00 gee 8.1 0.110
BORON CATCTUM
'OSDHEATE SILICA DISSOLVED ~ BROMIDE DISSOLVED
MEL) {MGL) {MEL) {MGL) (MCL)

.00 0.00
0.00 0.00
0.C0 0.00
g.00 0.00
0.00 0.00
0.00 0.00

l .00 .00 .

] . L3 L) » ]

- -
- L4
- -
- -
- -
- hd
- -
- -
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{continued}

l LLCITUM MAGNESTUM SopITM POTASSIUM BICARBONATE
"-'TE DAY TYEAR {MGEL} {MEL) {(MEL) (MGL) (MEL)
K 7 1987 37.00 20.00 ‘v 28.00 2.00 201.00
10 13 1887 38.00 20.00 24,00 3.00 201.00
lo 19 1587 5£.00 21.00 31,00 '3.00 153.00
0 26 1987 33.00 23.00 32.00 3.00 177.00
11 4 1987 34.00 18.00 38.00 13.00 183.00
1 10 1887 23,00 21.00 43.00 15.00 195.00
'z 16 1987 74.00 43.00 50.00 7.00 177.00
12 52 1987 | £1.00 23.00 ‘54,00 56.00 275.00
l TOTAL
) DISSOLVED
L2RBONATE SULFATE CELORIDE FLUORIDE NITRATE - SQLIDS
IﬂeL) (MGL) (MGL) (MGL) MGIL) (MGL.)
0.00 35.00 24.00 0.19 1.00 246
0,00 32.00 33.00 0.00 1.00 260
l 18.00 40,00 32.00 0.19 2.00 256
18.00 39.00 29.00 0.00 1.00 265
0.00 £2.00 52.00 0.1%9 4.00 291
l 6.00 28.00 52.00 0.18 2.00 316
0.00 103.00 185,00 0.38 40.00 639
.00 59,00 78,00 0.95 7.00 453
l NON
ToTAL CARBONATE . . CONDGCTIVITY .

\RTNESS ERRDNESS ALRALINITY TAR PH, BORON -
i ¥EL) : (MEL) {MEL) {(MICROMECS) IAB {MGL) -
175.00 10.00 165.00 430 8.3 1.280
176.00 11.00 165.00 490 8.3 6.200
170.00 15.00 155,00 290 8.5 0.120
177.00 2.00 175.00 280 8.4 0.130
155.00 .00 150.00 520 7.9 0.120
171.00 1.00 170,00 540 8.3 0.220
363.00 218,00 145.00 1200 7.8 0.210
._198.00 0.00 225.00 740 7.9 0.150

BORON CALCITM
YSPEATE §~LTCA  DISSOLVED BROMIDE  DISSOLVED
(MGL) IMGL) {MGT) (MGL) (MGL)
0.00 0.00 )
l 0.00 0.00
0.00 0.00

0.00 0.00
1.58 .
0.95 .
0.00 0.00

l 1.90 ) . ) .

* - [ . - L 3 [ ]
& ] » » > L ] L]
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MRSOR THORGRWICS

. -

CALCTUM MAGNESITM SODITM POTASSIUM BICARBONATE
TS DAY  YEAR {MGL) (MEL) . (MGL) {MGL) (MGL)
12 29 1887 38.00 24.00 - 40.00 3,00 195.00
'll 5 1988 20,00 28.00 44,00 4,00 185,00
1 11 1988 39.00 29.00 43,00 4.00 189.060
1 19 1988 23.00 9.00 22.00 14.00  113.00
1 25 1988 53.00 29,00 51.00 5.00 140.00
.2 2 1986 35.00 28.00 35,00 -  3.00 217.00
2 8 1988 39.00 26.00 37.00 4.06 195.00
2 15 198¢® 29.00 25.00 32.00 3.00 226.00
II mOTAL,
DISSOLVED
IEBOEATE SULTATE CELORIDE FLUORIDE NITRATE SOLIDS
MGT) (MGL) (MGL) {MGL) [MGL) (MGL)
€.00 £8.00 41.00 0.00 2.00 298
I 6.00 55,00 57.00 0.57 5,00 335
12.00 50.00 60.00 0.38 4.00 336
0.00 24,00 35,00 0.95 | .00 189
l 0.00 70.00 128.00 0.18 22.00 227
2.00 43,00 28,00 0.38 7.00 296
18.00 45.00 39.00 0.38 4.00 308
l .00 41.00 25.00 0.19 1.00 283
NON |
TOTAL CARBONATE CONDUCTIVITY, .
RONTES EZRDNESS ALRLIINTTY LAB PH, BORON
(%GL) MGL) (MGCT) (MTCROMECS) LAE (MGL.)
l 152.00 22.00 170.00 540 8.0 0.150
214.00 2400 170.00 600 8.5 0.160
213.¢0 40.00 175,00 580 8.5 0.100
l-- 84 .00 1.00 ©93.00 370 8.1 0.070
252.00 137,00 115,00 750 8.1 0.080
201.00 9,00 193,00 550 7.9 0.130
205.00 15,00 190.00 570 8.3 0.150
l‘zoo;oo 5.00 195.00 490 8.4 0.210
l BORON | CLLCITM
MosrzaTs SILICA DISSOLVED BROMIDE DISSOLVED
{MGL) {MGL) {MGL) {MCL) {MGL)
II 0.00 0.00 ] ] .
0.00 0,00 . ) .
.00 0.00 X ) )
|l 0.00 0.00 ) v )
0.00 .60 . ) .
0.00 0.00 ) . )
|| 0.00 0.00 . . .
0.00 0.00 ) ] )
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CALCIUM MAGNESITM SODIUM DPOTASSIUM BICARBONATE
TEAR {MGL} {MGIL) {MGT) {MEL) {MGL)
[
2 23 1988 - 35.00 23.00 30,00 2.00 220.00
23 1 1i9se2 42.00 124,00 113,00 4.00 15900
I3 7 1988 42.00 14.00 114.00 2.00 159, 00
3 . 14 1988 41.00 14,00 111.00 3.00 171,00
3 22 1988 38.00 27.00 85,00 4.00 177.00
|3 29 1988 40.00 . 16.00 97,00 4,00 171,00
i 5 1988 39.00 18.00 89.00 7.00 165.00
4 11 1988 38. 00 16.00 96,00 5.00 183.00
l TOTAT
. ~ DISSOLVED
2 ABONATE SULFATE CELORIDE  FLUORIDE NITRATE SOLIDS
lpmeny (MGL) (ML) (MGL) (MGL) {MGL)
§.00 42,00 21.00 0.38 1.00 268
l §.00 £7.00 161,00 6.1% 0.00 . 485
£.00 53.00 167.00 0.19 1.00 477
0.00 55,00 138.00 0.38 1.00 467
i2.00 £4.00 119.00 0,19 1.00 212
l 12.00 26.060 138.00 0.38 1.00 438
12,00 A5.00 128,00 0.38 1.00 420
0.00 £7.00 149,00 0.19 1.00 442
I NON
TOTAL CAFRONATE - CONDUCTIVITY, )
ARDNESS HATDNESS ATXATINITY AR PH, BORON ~
{13ET.) {MGL) (MGL) (MICROMEQS) LAB (ME&)
182.00 0.00 190,00 490 8.4 0.100
I 164.00 24.00 140.00 870 8.3 0.100
¥ 163.00 23.00 140,00 870 8.3 0.070
160,00 20.00 140,00 280 g.3 0.090
l--lss.oo - 4.00 i63.00 © 800 8.7 0.120
164.00 4,00 160.00 760 8.3 0,090
171.00 16.00 155.00 775 8.5 0.180
I_161.oo 11.00 150,00 840 5.3 0.170
_ BORON CALCITUM
B os>EATE STLICA DISSOLVED BROMIDE DISSOLVED
{MGL) {MGL) {MGL) MEL) {MGL)
II 0.00 0.00 . . .
0.00 .00 . . .
0.00 0.00 ) ] .
0.00 0.00 . . .
II 0.00 0.00 . b .
0.00 0.00 . . .
£.00 0.00 ) ) )
II_ 6.00 0.00 . ) .
TT0 [ - AAITH-AAERA00 UTBLEBTETOS T80 . ¢6-TTo Lo
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0.00
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{continued)
CALCIUM MAGNESI SODIUM POTASSITM
luz DAY VE=ZR {(MGL) (MGL) o (MGL) (MGL)

. [

¢ 18 1988 36.00 18.00 §0.00 2.00

- 2 25 1988 38.00 1€.00 §5.00 5.00

l 5 3 1988 35.00 16.00 2%.00 3.00

5 9 1988 40.00 16.00 83.00 3.00

5 16 1988 £1.00 17.00 75,00 3.00
Is 24 1988 41.00 16.00 74.00 4£.00
5 31 1988 £3.00 14.00 104.00 2.00

6 7 1988 3968 13.28 127.80 -3.13
~SRONATE SULFATE CELORIDE TLUCRIDE NITRAT
l{:-iGL) (MGL) (MGTL.) (MGL) (MGT)
18.00 39.00 69.00 0.18 1.00

I 0.00 51.00 126.00 0.18 1.00

12.00 35.00 22.00 .18 1.00
6.00 43.00 - 118,00 0.19 | 0.00
. 5.00 55.00 113.00 0.15 1.00
I 12.00 49.00 117.00 0.19 1.00
12.00 58,00 170.00 0.1% 6.00
12.00 27.07 145.39 0.19 1.24

II NON

| TOTAL CARBO CONDUCRIVITY,

ARUNESS ZARDIESS ATRATLTNITY _ I.2R PE,
IMGL) (MEL) (MGL) (MICROMEOS) TAB
164,00 C.00 195,00 630 8.5

I 162.00 7.00 155,00 800 8.4

168.00 0.00 185.00 290 8.6
165.00 10.00 155,00 800 8.5
I'174.oo 12.00 163.00 690 8.2
168.00 .00 160.00 730 8.5
166.00 16.00 150,00 865 8.4
l.154.16 2,02 150,14 830 &.4
ZCRON | CALCIUN
:lePHATE STLICA  DISSOLVED BROMIDE  DISSOLVED
(MGL) (MET.) (MGL) (MGL) {MGL)

l 0.00 0.00 . . )
0.00 0.00 ) ) .
0.00 .00 ) . )
0.00 0.00 ) . .
0.00 0.066 . . .
0.00 0.00 ) ) .

0.00 - - -

BICARBONATE

(MZL)

201.00
189.00
201.00
177.00
180.00
171.00
158.00
158.65

TCTAT
DISSOLVED
S0LIDS
{MGEL)

342
415
233
398
403
398
4388
465

BORCH
{MCL)

0.080
0.31¢
¢.13C
0.110
¢.120
0.120
€.0%0
0.070
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{continued)
CATLCIUM MAGNESTUM SODIGM DOTASSITM RICARBONATE
ITE DAY TYEAR {MGL) (MG ’ {MEI) {(MGL) {MGT) '
| . ,
6 13 1988 39,68 14,35 121.80 2,69 152.55
5 20 1988 39.68 13.98 121.50 3.52 170.86
ls 28 1988 42.08 16.05 122.10 4.69 158.65
7 € 198§ 23,29 15.56 158.40 3.52 152.53
v 11 1988 40,08 12,71 121.20 5.08 146.45
I7 18 1o8§ 39.48 14.71 112.20 3.52 158.65
v, 25 1988 28.68 16.80 135.50 3.52 158,65
8 2 198¢ 40,88 12.85 137.70 £.69 152.55
l TOTAL
DISSOLVED
" RBONATE SULTATE CELORIDE  FLUORIDE NITRATE SOLIDS
IMGLJ (MGL) (MGL) (MGT) (MGL) (MET)
12.00 49.95 139.71 0.19 ~1.24 457
6.00 52.83 156,02 0.19 1.24 478
l 12.00 53.79 155.31 0.19 ~1.24 484
.00 69.64 200.35 0.19 3.72 575
12,00 50.51 142,553 0.29 1.2¢4 £60
l 5.00 50.91 134,04 0.19 2.48 a4l
.00 50.91 173.75 0.15 1.24 - 305
§.00 47.07 172.32 0.18 1.2¢4 298
l NON . -
TOTAT.  CARSONATE CONDUCTIVITY, _
\STNESS  FARDNESS ATRRLINITY LAB PHE, BORON
(MGL) (ML) {MGL) | (MICROMEOS) LA (MGL.)
158.17 12,03 145.14 790 8.5 0.120
|156.67 ‘ 6.52 150,14 810 8.4 0.110
171,18 21.04 150,14 770 8.4 0.150
172.18 37.05 135.13 960 8.4 0.110
160,67 20.54 140.13 760 8.4 0.140
159.17 19.03 140.13 850 8.4 0.100
166.18 26.05 140.13 850 8.4 0.060
I 155.16 20.03 125.13 820 8.4 0.110
BORON | CALCIUM
STEATE SILICA  DISSOLVED BROMIDE  DISSOLVED
(MCT.) (MGL.) (MCL) (MGT.) (MGT,)
l -G.35 } . . - .
-0.95 ) ) ) )
~0.95 . ) ) )
~0.95 i i . )
-0.35 . ) b )
~0.85 . ) ] )
-0.85 ) ) ) )
~0.95 . . .
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(continued) '
CATLCIUM MAGNESITM S0DIUM POTASSIUM ZICARBONATE
lfzz DAY TYEAR {(MGI.)- (MGL) . (Mer) (MCT.) (MGL)

8 10 198¢ 42.28 14,71 138.60 3.52 152.55
g 15 1988 41.68 14.71 121.50 3,13 158.65
ls 24 1988 42.08 13.98  139.50 -3.13 170.86

8 29 1988 31.46 £.63 104.10 3.13 176.96

9 7 1988 45,29 13.50 180.30 5.47 183.06
I9 13 1988 41.08 13.38 174.60 ~3.13 170.86

$ 19 1988 42.08 14.3%5 188.10 ~ 5.08 164.75

9 28 198§ 43,29 15.81 182.40 5.08 . 170.86
' TOTAL

DISSOLVED
ONATE SULTATE CELORIDE FLUORIDE NITRATE . SCLIDS
Izgvic-:-m (MGL) : (MEI) (MGL) (MGL) (MGL)
6.00 50.91 158,86 0.1 1,24 491
I 6.00 29.95 143.26 0.19 2.48 461
0.00 48,99 143,87 0.29 1.86 472
0.00 42.23 110.64 0.19 18.60 407
' 0.00 31.22 205,67 0.1% 1.86 573
0.00 28,82 212.76 0.19 2.48 857
0.00 26,42 207.44 0.19 1.24 566
l 0.00 74,45 202.12 0.19 21.70 629
NCON

TOTAL CARRONATE CONDUCTIVITY, - ‘

[-.::mszss HARDNESS ALKALINITY TAER PH, BORON
IMET) IMET) (MGL) (MTCROMIOS) TAB (MGL)

166.17 31.04 . 133,13 850 8.3 0.080
'164.67 2¢.54 140.13 770 8.5 0.096

162,67 22.33 140.12 . 820 8.3 0,070

114,12 0.00 145.14 630 7.6 0.080
' 168.67 18.53 150.15 . 1000 8.2 £.020

157.66 17.53 140.14 1030 8.2 0.080

164.17 20.04 135.13 960 8.4 0.110
|173.1a 33.05 140,14 1020 8.0 0.130

BORON - CAT.CIUM

SPEATE SILICA DISSOLVED BROMIDE DISSOLVED

{HET:) : {MGL) {MGL) (MGL) {MGL)

|
=
(]
O \D
[¥]
» » + 1 LI

- - -
- - -
- ) - -
. - .
- - -
. . .

Tﬂf’f’\q.ﬂ\r‘.'.lt_'lh(’\u . AR e AT A Y e an
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l'—-m-—'—' ——————————————————— STME LODE=SULT2m23=0 mee e e e i st e e e o e
{continued)
CALCITM  MAGNESTUM SODTUM DOTASSIUM BICARBONATE
TE DAY  YEAR (MGL) (MGL) (MGL) (MGL.) [MGL)
- [ R
"0 4 1988 36.27 13.38 145,40 3.52 164,75
1 10 198% 48.30 2¢.81 206,10 4,30 182.06
0 18 1988 37.88 13.25 75.30 4,69 1£3.06
0 25 198§f 30.66 18.00 51,60 -3,13 170.86
11 3 1988 29,86 18,97 48,90 3.13 195.26
1 8 1988 34.07 19.46 §9.00 3.13 213.57
ltl 37 1988 38.08 22.62 31.00 3.91 225.77
1 17 189 £1.30 38,90 74,70 5.10 177.0C
ll TOTAT,
. DISSOLVED
"2RBONATE SULPATE CELORIDE FLUORIDE VITRATE SOLIDS
I(MC-_T..) (MGL) (MGL) {MGL) (MEL) {MGI)
0,00 62.44 171.98 0.19 ~1,24 518
0.00 54,75 176.59 0.19 1.2¢ 611
I 0.00 50,31 80.14 0.18 £.68 361
£.00 45,31 42.91 0.19 1.86 281
12.00 21,21 23.33 0.38 1.24 285
l 24.00 21,31 60.64 0.19 1.24 358
0.00 38.90 55.67 0.38 8.68 330
. 0.00 180.00 86,70 0.23 16.30 560
II NOWN
TOTAL CARBONATE _ CONDUCTIVITY,

2 RDNESS EARDNESS ALRATINITY A3 PR, BOROY
r (MEL) (MGL) (MGL) {MICROMZOS) LAR (MGL) -
145 65 10,52 135.13 870 8.5 0.130
' 243.78 93.63 150.15 870 8.5 C.140
145,16 0.00 150.15 615 8.3 0.100
150.67 0.53 150.14 480 8.5 0.130

l-vlsz.ss 0.00 180.17 550 8.5 .17
163.19 0.00 215,20 550 8.6 0.130
188.22 3.04 185.18 570 £.2 0.130

I313.oo 168.00 145,00 380 7.9 0.200

BORON CALCITM

IOSPI-:'ATE STLICA DISSOLVED RROMIDE DISSOLVED
{MGI) (MGL) (MEL) {MGL) (MGL.)

l "0-95 - . - -

"‘0-95 - - - -
-0.,55 . . . .
-0.95 . . . .

]I ~0.95 . . b .

~0.95 . . A .
-0.95 - - s )
|I -1.00 ) ) . .

£6-TT /L0



MASCOR INORGANMNICS

l—’— ——————————————————————— SITE CODE=SVLT2=23=0 =—————=mm———- - _—
{continued) ‘

=i
,! ;
[§11
w)
{
bt

CALCIUM MAGNESIUM = SODIUM POTASSIUM BICARBCHNARTE
YEAT (MGTL.) (MGL) {MCY.) [MGL) {MGI:)
[
2 16 1989 37.20 24,40 32.30 2.20 201.00
- 3 23 1989 £7.20 15,2 201,00 5.58 195,00
. 4 21 1980 28.00 i5.70 13100 5.20 165.00
5 25 1988 48.40 13.40 126.060 £.20 171.00
5 20 1588 48,00 17.50 122,00 2,40 189.00
l 7 1% 1989 47.50 17.00 123.00 8.20 185.00
8 15 19g8 24,60 17.40 119,00 -~ 3.90 185.00
g 27 1989 25,20 15.70 129,00 3.80 171.00
I TOTAL
DISSOLVED
- XBONATE STULFATE CELORTDE FLUORIDE NITRATE SOLIDS
I{}sc.:,) (MET.) (MGL) (MGL.) (MGT.) (MCT.)
24.00 45,30 21.60 0.34 1.50 288
l G.00 46,00 157.00 S 0.27 -1.00 468
0.00 46,40 205,00 0.28 , 2.40 535
G.00 70,00 125.00 0.33 1.00 552
0.00 47.90 192,00 0.28 -1.00 525
l 0-00 38,00 160.00 0.27 1.10 491
0.00 53.50 200.00 0.26 1.50 536
0.10 41.10 157.00 0.30 1.20 £77
I NON :
TOTAL CRARBONATE ' CONDUCTIVITY,
ARDNESS HARDKESS ALRATINITY LAS PE, BORON -
r [MGL) ©(MEL) (MGL) (MICROMEOS) TAR [MGL)
183,00 28,00 165.00 520 8.6 0.150
l 180.00 20,00 - 160.00 1140 8.1 0.110
180.00 45,00 135.00 980 7.8 0.110
180.00 20,00 140.00 1010 5.1 -0, 080
l"leo.oc 35.00 155,00 1040 8.4 0.120
189.00 29.00 160.00 1020 7.7 0.090
183,00 23.00 160,00 1010 8.2 0.100
I. 110.00 0.00 140.00 985 2.4 0.110
BORON : CALCIUM
,I:OSPEATE SILICA DISSOLVED BROMIDE DISSOLVED
{MGL) {MGL) (MGL) [MGL) (MGCL)
l -1.00 ]
-1,00 .
-1,00 .
-1.00 ]

-1000
_lcoo

~1.00 i
I ~1.00 ) ) )

1 » [ L] - » 4
1] - + L[] L] * "
L L] [ » » ] +

e R A el A e AT O PR LR e [ i B
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' ------------------------ SITEZ CODE=SVILT2~23=0 m—— — —_ ———
{continned)
CALCIUM MAGNDZSIUM SODTUM DPOTASSIUM BICARBONATE

"35 DAY YEAR (MGT.) (MGL) . (MGL) (MGL) (MGL

[ ’

10 19 1989 34,70 31.00 47.40 3.50 275,00
R 15 1989 60.90 44.40 99,60 2.60 268.00
lz 13 1989 52.70 £0.20 £§8.90 4.30 27%.00
z 2 20 1990 55,60 40,20 94.70 4.90 238.00

2 20 1990 56.40 39,90 94.80 4,20 256.00
l3 20 1990 66.80 °  44.80 102.00 . 3.10 281.00

5 11990 88,10 55,20 131.00 5.30 220.00

5 24 1990 82.70 29,00 125.00 4,80 201.00
' TODAL

B DISSOLVED

RONLTE SULFLTE CELORIDE PLUORIDE NITRATE SOLIDS

I?EGL} (MGL) (MGL) (MED) (MCT) {MGL)
0.00 72.60 33.90 0.36 1.80 360

l 0.00 124.00 143,00 0.61 11.80 618
15.00 28.40 £7.50 0.42 | 8.80 482

. 0.00 50,70 127,00 0.46 X 24,00 554
' £0.00 BS,00 128,00 0.4¢ 24.7C 561

0.00 87.70 185.00 0.52 36.40 574
D.00 99.80 263.00 0.50 63.00 814
l 0.0D . 120.00 205.00° 0.44 60.00 843
NON
TOTAT. CARBCNATE CONDUCTIVITY,

I.:,;anmss HARDNESS ALRALINITY TAR PH, BORON -
(TAGT) MG {MGL) (MICROMEOS) LAB (MEL) -
214.00 0.00 225,00 €15 8.4 0.190

I 334.00 114.00 220.00 1038 8.3 0.220
298.00 73.00 225.00 845 8.5 £.250
304.00 109.00 195,00 1000 8.1 0.520

l-:so.g.oo 94.00 210.00 975 §.2 0.210
351.00 121.00 230.00 1220 8.2 0.590
446,00 266.00 180.00 1320 8.3 0.470

I,4oe.oo 243.00 155.00 1470 8.2 0.420

| BORON CALCIUM

OSPEATE STLICA DISSOLVED EROMTIDE DISSOLVED

(MGL) {MEL) {MGL) (MEL) {MGL)

|
[
L]
o
>
4 . L4 L]

MR EE e
b
_a et
[
f o R
L Jas
* & & & & +




1

- -

N e .
MHEPOWD IR
[N
[’

381.00
428,00
339,00
454,00
377.00

IOSPEATF.
{MGL)

II -1.00
-0.08
~0.08
-0.08
~0.08
-0,08
~0.08
-0.08

L) L] L] * * L] L ]

Jhsa AN LN U LOSEIN LD

e

e m e i e SITE CODE®SVLTZ2~23~0 mmmm—

{continned)

CALCITM MACGNESIUM
YERR {BGL) {(MGL)
1990 69.40 37.70
1990 60.50 31.50
19950 73.70 43,60
1930 77.30 45.80
1950 £2.00 48,40
1980 68.20 41,30
1991 102.00 58.40
19581 76.20 £5.40
SULFATE CRLORIDE
{MGL) {MGL)
22.10 285.00
77.00 22£,00
104,00 256,00
95.50 242,00
130.00 237.00
92.10 111.00
85.30 238.00
87.20 214,00
NON
CAFBONATE
HAFDNESS ALK2TINITY
{MCL) (MGI.)
17€.00 150.00
10.00 270.00
83.00 280.00
136.00 245.00
251,00 177.0¢
1232.00 216,00
275.00 218,00
213.00 164.00
BORCN
SILIC2 DISSOLVED
(MEL) (MCL)

. ] L] L] . [ 3 L]

[ - L] *

TTTT =TIV w0y .

SQDITM POTASSIUM
{MGEI1.) (MGL)
1.
162.00 4,40
152.00 5.30
124,00 4.10
108,00 53.30
120.00 4,30
79.20 3.10
108,00 6.80
8l.10 S5.8D
FLUORIDE WITRATE
{MGL:) {MGTL)
.48 38.60
0.42 42.50
0.31 55.50
0.38 54,890
0.45 53,80
0.31 35.60
0.29 82,310
£.43 BD.1D
CONDTCTIVITY,
AR PH,
(MICROMEOS) LAaS
1260 7.8
1326 8.0
1300 g.1
1400 8.1
137¢C 8.3
1070 g.1
1390 7.9
1140 8.3
CALCITM
BROMTIDE DISSOLVED
(MGL) {MGEL)

¢« *» & 3 2 e

NTRIERTATQI

erian

BICARBONATE

{MEL)

183,00
329.00
3£2.00
299.00
213,94
263,52
267.18
200,08

TOTAL
DISSOLVED
SCLIDS
{MGT)

778
755
8289
777
822
564
B24
688

BORCON -
(MGL) -

0.250
0.270
¢.31¢0
0.380
0.480
0.290
0.270
0.3210

CROTH N



¢ ! .
l GRAND CANAL AT LATERAL 23 {99T7TH AVE) . 2
MAJOR INORGANICS

l—"— ----------------------- SITE CODE=SVLT2-23-0 ———mmemmme e mmme e m e e
{(continued) '

]

CALCIUM MAGNESIUM SODIUM POTASSIUM BICARBONATE

tIFH DAY YEAR (MGL) (MGL) (MGL) (MGL) (MGL)
3 12 1991 43.80 16.00 116.00 3.80 80.50
4 17 1991 47.00 17.50 128.00 16.30 143.00
5 15 1991 48.70 17.90 142.00 4.30 84.20
6 12 1991 51.30 19.20 182.00 23.00 45.80
7 24 1991 48.70 16,50 161.00 4.20 39.70
8 21 1991 46.30 16.80 147.00 6.10 40.30
9 18 1991 47.20 14.90 155.00 1 6.00 76.90
16 15 1991 58.80 25.70 153.00 5.50 75.60
1 13 1991 43.90 21.50 36.70 4.00 111.00
> 18 1991 .  40.70 18.10 85.00 7.30 102.00
2 18 1992 36.10 18.60 26.10 ~2.00 101.00
3 24 1992 39.90 13.70 104.00 4,50 86.60
lk 21 1992 43.80 15,00 103.00 -2.00 . 115.00
: TOTAL
IE3 DISSOLVED TOTAL
ONATE SULFATE CHLORIDE FLUORIDE  NITRATE  SOLIDS HARDNESS
(MGL) (MGL) {MGL) {MGL) {MGL) (MGL) (MGL)
l 0.00 42.40 181.00 0.28 2.13 445 175.00
{ 7.00 56.70 204.00 0.23 -1.80 540 189.00
0,00 54.00 248.00 0.25 4.77 561 155.00
l 0.00 64.00 299,00 0.27  8.62 K 670 207.00
0.00 51.50 265.00 0,22 ~1.80 566 189.00
0.00 50.70 220.00 0.21 ~1.80 507 185.00
0.00 50.50 237.00 0.22 -1.80 548 174.00
|I 0.00 73.10 248.00 0.29 16.20 617 252.00
0.00 49.40 50.90 0.20 15.20 276 198.00
0.00 46.10 127.00 0.20 -1.80 374 175.00
l 0.00 32.20 .  19.80 0.22 -1.80 L182 167.00
0.00 42.00 165.00 0.27 -1.80 412 156.00
0.00 30.40 174.00 0.27 . ~1.80 423 171.00
ko |
RBONATE CONDUCTIVITY, |
—ONESS ALKALINITY LAB PH, BORON PHOSPHATE  SILICA
'FGL) (MGL) (MICROMHOS) LAB (MGL) (MGL) (MGL)
43.00 132.00 900 8.0 0.13 0.11 )
102.00 87.20 960 8.3 0.13 ~0.08 .
57.00 138.00 1140 7.9 -0.06 ~0.08 )
132.00 75.00 1380 7.9 0.15 ~0.08 )
24.00 65.00 1210 8.4 0.19 ~0.08 )
119.00 66.00 1030 §.1 0.13 ~0.08 X
48.00 126.00 1090 g.2 0.21 -0.08 )
158.00 124.00 1130 8.7 0.22 0.14
' .00 182.00 540 8.1 0.14 -0.08
8.00 167.00 805 8.0 0.14 0.14 i
1.00 166,00 445 8.3 0.11 ~0.08 13.00
lm.oo 142.00 840 8.2 0.16 -0.08 19.50
0.00 189.00 830 . 8.2

0.05 - =0.08 27.40
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WATER QUALITY RESULTS FROM AVONDALE WELLS
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£9101689
SPECIMEN NO.

Drinking Water Quality
INORGANIC CHEMICAL ANALYSIS REPORTING FORM

Before completing, please read instructions on reverse side.

NOTE: WATER SYSTEM MUST COMPLETE ALL BLANKS INSIDE THIS BOX

02/21/91

DATE RECEIVED

PWS 1D. NO.

LAB

LAB NAME & ADDRESS selolololi]o SAMPLE DATE
0l41n |7 gt g b o 42-46 - | month | Dav | vear
2 WESTECH LABORATORIES, INC. 5b 12 b 1ol
3737 EAST BROADWAY ROAD 3:36
P.O. BOX 20946 SAMPLE
PHOENIX ARIZONA 85036 Troe Time (Hours)
| Sinpnr

WATER SYSTEM NAME

SAMPLING POINT - WELL NO,

OR EXACT LOCATION |

CITY COF AVCNDALE

MAILING NAME & AQDRESS -

CITY CF AVONDALE
ATTN R. SULLINS

525 N. CENTRAL AVE.
AVONDALE, AZ 85323

WELL #6
SAMPLE APPEARANCE WATER SUPPLY
¥ | Clear Xt Well
Turbid Surface

Other (comment)

SAMPLER’S COMMERNTS OR INSTRUCTIONS

- Sample Type Codes
€. Check Sample '
D+ Reguar Distribunion Sample
P . Plast Tap Samole
R+ Raw Water Sample
5-5pecial Sampie

CONTAMINANT  ANALYSIS CONTAMINANT
CODE METHOD NAME (MCL) ANALYSIS RESULTS (mg/l) EXCEEDS
T0 0 5 T 0 1 Arsenic (0.05) __-'__'__Q_:.033 Eﬁ:ﬁ:eﬁﬁ:ﬂ?&-iﬁn
T 010 1 0 1 Barium {1.0) <0.05 REQUIRED for ANY
7015 [T0 1] [Cadmum (6.010) TT<0. 0005 trecned i e Exteeds,
1020 (70 1 Chromium (003} I~ 0,015 Coiuma,
T025| {10 7| [Fiuonde (1.42.00] | 1.6
1T030] (1 0 1 Lead 005} | 0.013__ Lodo e
1035 1T 0 3 Mercury (-002)| ! €0.001. . ___]
T040| (1089 Nitrates (N) 0] 3.2 730
1045 101 Selenium (0.01)] | <0.005 i
1050 T 0 1 Silver {0.05) <0.002
1927 14 9 Alkalinity 140,
10716 1 0 11 [Calcium Ve,
1017 149 Chloride 52. _ _
102 2 T 0 1 Copper <0.05
1915 1 4 1 Hardness 65, __
1028 10 1 Iron . <0.05
T0 3 1 1 01 Magnesium 6.2
103 2 1 0 1 Manganese L <0.05
1925 13 5 pH 8.4 N
105 2 10 1 Sodium 94,
1055 13 7 Sulfate .36,
1930 13 9 TDS L ..330.
1095 1 0 1 Zinc <0.05
" | Langelier Index| [ ___ 0.27
Y
T AMNALYSIS DATE
S T T
o3l s ol
0-13 1418 1720 22:27 :

COMMENTS

CLIENT COPY

S50 Dy J1 Y,

ANALYST




- DRINKING WATER QUALITY
' INORGANIC CHEMICAL ANALYSIS REPORTING FORM
I ' 92-103836 Belore completing, please read insiructions on reverse sioe

L0 WMEN NG

06/02/92

l NOTE: WATER SYSTEM MUST COMPLETE ALL BLANKS INSIDE THIS BOX T
. _ Pwls 1D NO, | : LAB NAME AND ADDRESS ‘.r a7 0 0'0 6% - s.wns'aym'rz .\'Ir‘
-0, 4 0 7 0:8:8 " Y g f T ; X

. : § . : .
. B Steven B. Hankins, Director b 0.6 03,:3{2 9 2
. ARIZONA TESTING LABORATORIES " SAMPLE ;
i 810 East Hammond Lane e Time(hirs)
l: Phoenix, Arizona 85034 (602) 254-6181) D1 ‘1121315
i 3¢ Sb=d b .
_.._.__:._, WATER SYSTEW Wakt ' I v SAMPLING POINT—WELL NO. OR EXACT LOCATION

|
City of Avondale

{éWell 6, Indian Schocl & El Mirage

B MAILING NAME AND ADDRESS SAMPLE WATER SUPPLY
City of Avondale APPEARANCE SOURCE
Attn: Esmeralda Avila |Clear X (Well
525 North Central !Turbid Surface
Avonqale, Arizona 85323 i SAMPLE TYFE CODES

‘ | |Other (comment) § - Creer Sy °

SAMPLER'S COMMENTS OR INSTRUCTIONS

B

Ssmowe

= léss than ¢He practical guantitation limit (PQLY given

B Ras e Semie
5 - Specut Sampew
l CONTAMINANT ANALYSIS CONTAMINANT AHALYSIS
CODE METHOD NAME (MCL) RESULTS {mg/h EXCEEDS
i1 0{0i5 [1 1071 Arsenic (0.05} 0,027
.—1 101110 110179 Barium (1.) < 0 .50 Pursuant to R9-8-223
11011158 1o Cagdmium 10.010) < 0. UOET theck samples are
11702701 [71011] iCnhromium (0.05) "0 .7010 e o
| 1j0i2:5 1[0 7 Fiuoride (1.4-2.0) 1.3 enecked in T exceeds
' 110:i31i0 110 1 Lead (0.05) < 0, 0020 column,
]1IgF3I5' 710431 |[Mercury (.002) < 0 ,.0010
1:014:0 110 @ Nitrates (N) {10.) 4 .1
1.0 4.5] [1]011] [Selenium 0.01)] < 0 . 0050 Hoo0e
l‘lyO:éIO 110 1] |ISilver {0.05) < 0,_0"2'0
b1le 207 1141 @l 1 Alkalinity 4 120, P
1011186 1101 1] [Calcium 14,
|1 i011 7 114:9] [Chioride 68 ., 92-103836
riigi2 2 1701 Copper < 0, 050
it1laitr:5 10401 Hardness 60,_"
|1:0i228 110¢(1 fron ' 0,15
110311 11011 Magnesium _ & 0
P 110 312 11001 Manganese < 0 . 050
1:9:215] [113:5] [pH . 8.0
lHOaS!zl 1101 1| [Sogum ___30,
r1i0is15 11387 Sulfate 40 ,
L 119:3190 113i9] [TDS ~ 330,
l1|.0!9=5 R Zing < 0 ._050
| - -
I i ; ! _— et
} s [ 11 oF S N ——
l i < | S
o | i ] 1 |

"ANALYSIS DATE

Day Yr.

200 |9 2 |

Aba| ¥5Y

‘Umesh Rao, Ph.D

COMMENTS 2o ADEC, 1 cc: MCHD K@

»

FFIr S
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Drinking Water Quality
INORGANIC CHEMICAL ANALYSIS REPORTING FORM

Beiore compieung, please read instructions on reverse side.

#910169C

02/21/91
SPECIMEN NO.

DATE RECEIVED

NOTE: WATER SYSTEM MUST COM{’LETE ALL BLANKS INSIDE THIS BOX

PWS 1D. NO. LAB NAME & ADDRESS Wi lolofolalo SAMPLE DATE |
014 0 7 ol 8 8 ‘2“5_ Monih Day Year
3 WESTECH LABORATORIES, INC. 0]2 210 9_]1
3737 EAST BROADWAY ROAD 330
P.O. BOX 20946 SAMPLE
PHOENIX ARIZONA 85036 [Lvee I'['"L'FW'}"
37 51.10
WATER SYSTEM NAME SAMPLING POINT . WELL NO. OR EXACT LOCATION
CITY OF AVONDALE WELL #7
MAILING NAME & ADDRESS SAMPLE APP-EARANCE WATER SUPPLY
CITY OF AVONDALE ¥ | Clear X | Weil
ATTN R. SULLINS Turbid Surface

525 N. CENTRAL AVE.
AVONDALE, AZ 85323

Other (comment}

Sample Type Codes
C. Check Sampie
D - Regular Distrbution Sample
P-Plant Tap Sampie
R - Raw Water Sampie
5- Special Sample

SAMPLER'S COMMENTS OR INSTRUCTIONS

r

CONTAMINANT  ANALYSIS CONTAMINANT
CODE METHOD NAME (McL) ANALYSIS RESULTS (mg/l) EXCEEDS
3 0 0 5 1 0 | Arsenic [0.05} - Q-03_2 E\},::,;’,‘a;;:;;.iﬁn
ToT0) T 0T [Barum OO [ 0.0 B s
1 0 1 5 1 0 1 Cadmium (0¢010) L_‘_ <0 0005 . thecked in the Exceeds
1020 101 Chromium {0.05)] —0.016 j Column
1025 10 7 Fluoride (1.4-2.0)) 1.6 B
T030] [T 01 Lead (0.057] I~ " 0.018 &80
70 3 5 170 3 Mercury (.002) |‘ . <0.001 ] | ]
10490 10 9 Nitrates (N) (6.0 ° 3. 4 o 28.30
704 5 1T 0 1 Selenjum (0.00)| i ~~ <0.,005 _ ]
1050 10 1 Silver .05} [ <0.002
192 7 14 9 Alkalinity L 140 .
10164 (101 Calcium -
101 7 1.4 9 Chloride 54 -
1022 1.0 1 Copper o <0.05__
1915 1T 4 1 Hardness. . 63.
1023 10 1 iron <0 05 ]
10 3 1 10 1 Magnesium ‘__6_‘1
1032 10 1 Manganese _<0. 05 _ ]
1925 13 5 pH 8 4 )
105 2 1 0 1 Sodium 94
1055 13 7 Sulfate ) 35
1930 13 9 TDS 320 e -
1095 10 1 Zinc <0___0__5 R
Langelier Index |.| . 0.19
T - ANALYSIS DATE
T - T ’ Momh Day I Year
o T OB B RPN
W13 14-16 17-20 22.27
COMMENTS 7 :

| CLIENT COPY

ANALY<T




~
—

DRINKING WATER QUALITY

INORGANIC CHEMICAL ANALYSIS REPORTING FORM

I . 19:1,? 29 Belore compieting, please read insrrycnons on reverse side. 0 g /0‘2/(} 2
£ - [T
[ NOTE: WATER SYSTEM MUST COMPLETE ALL BLANKS INSIDE THIS 80X ‘]
' PWS | . ! LAB NAME AND ADDRESS g, SAMPLE DATE
! i f 2 ITO . ' AZ 0 0 0 6 Mo. Duy Yt
0.2:0:7{0.8lg" =

S!evaq B. Hankins, Director Lo g _' 6. 0:;_3 3_2
ARIZONA TESTING LABORATORIES Loy

SAMPLE
- 810 East Hammond Lane e T“"'.“""':
Phoenix, Arizona 85034 (602) 254~ 6181 D 11 2l 2{ 0|
3 Abat1

WATER SYSTEM NAME

SAMPLING POINT—WELL N, OR EXACT LOCATION 1

. I
| i |
I City of Avondale i Well 7, E1l Mirage Rd.
MAILING NAME AN‘D ADDRESS SAMPLE WATER SUPPLY
] city of Avondale . APPEARANCE SOURCE
A=tn: Esmeralda Avila {Clear X (Well
: 525 North Central Turbid Surface
i Avondale, Arizona 85323 . R T
! | Other (comment) 8 S mon
!SAMPLER'S COMMENTS OR INSTRUCTIGNS B . Bt Taz Samon
R« Raw Water Sampw
S - Soecu!l Samme
ICDNTAMiHANT ANALYSIS CONTAMINAKT ANALYSIS
£ODE METHOD NAME (MCL) RESULTS (mg/l) EXCEEDS
11 010is 11611 Arsenic (0.08) 0, 021
P1100H110 1101 1. Barium {1} < 0, 50 Pursuant to R9-8-223
101115 1101 1] [Cagmium (0.010) < 0, 0050 Sheck samples are
! 101210 [ 107171 [Chromium 005)] [ < 0. 0.0 o AL Sontamnane!
t110121%8 11017 Fluoride (1.4-2.0) l___%_ checked in the exteeds
m! 01390 1011 Lead {0.05) < 0, 0020 column.
E 0:3'5 11071 3] [Mercury (.002) < 0, 0010
11 0:410 110'¢g Nitrates (N) (10.} 3.0 TOCATION
(1 0i4i51 {100, 1 Seienium (0.01) < 0, 0050 CODE
l ‘01510 1107 1] f{Silver {0.05) < 0, 020
912:+7 RENE: Alkalinity 160, T
1'0i118 1101 Calcium 22, -
i0t1:7 1149 Chioride T 92-103837
b iD 22 11001 Copper < ¢ 050
1813} [1ial Hzardness 100, —
‘0:2:81 [170 1 tron < 0, 10 !
'j0-3?1f 1.0:11 !Magnesium ' 1l
2-0:-3:21 17031 Manganese i< 07050 I
9 2:.5% 113 35! ipH R R -
0:5'21 111{0.11 "Socwm I 80,
0.5:5; [0 +3. 71 [ISiiate | 44, -
1.8 3 0: (1:3:¢6] [7D0S ; 30, !
I"O'Q:Si i1lo: 11 [Zinc | < 0._05%0
I 1 . e — | JE—
I

)k

(PQL"} given

= -.%cs than Y% pracrtical guantitacion limit
parars ANALYSIS DATE i
SHAERTS 2 ceos 2DEO, 1 ce: MCHD Mo, Coy | Yr. |
— @@w@ o712l [ 2]
237

Ph.D.

Umesn Rao;




ARIZONA DEFARTMENT OF ENVIRONMENTAL QUALITY
CORROSNITY ANALYSIS REPORTING FORM

SPECHaLH HUMAER 92-104274 DATE RﬁC'D_?...G.._/_gi/_.g_z
e lb UMEtR B PERFORMING AHALTST ‘ SAMELE DATE
LA AING SIS JUMBE v
@ 4 ol7Tolsls NAAE AND ADDRESS;; LAB 1D HNUMBER L0 Ls YELR
lezdofofo sl | [o]6] 2392
Arizona Testing Laboratories SAMPLE
810 East Hammond Lane TYPE TIE
Phoenix, Arizona 85034 @ olsals| s
(PLEASE COMPLETE BOTTOM OF PAGE)
[ VATER SYSTEM NAME [ SAMPUNG POINT — WELL OR LEGAL NAME
City of Avondale 7 wWell 7
SYSTEM MAILING NAME & ADDRESS SAMPLE APPEARANCE SUPPLY
City of Avondale CLEAR 1 mQURCE
Attn: Esmeralda Avila TTJT?BID XIWELL
525 North Central Ave, .
Avondale, Arizona 85323 OTHER (COMMENT) SURFACE
CONTAMINANT = ANALYSIS CONTAMINANT ‘ ANALYSIS
CODE METHOD NAME RESULTS (mg /1)
1191118 [ 11411} |KARDNESS/CALCIUM 35,
1825 (11 315] IR 8 ..4
L2121 71 [11418] [ALKALUNITY - 150 :
S A0 >| 81 |TDS 310 . LOCATION
1181916 ! TEMPERATURE °C 26 & S
1S9t 7 111 .31 81 j=LANGELIER INDEX +0 .3
. " < = Less
- : then the
¢ detection
limi{ given,

Construction Matericls (indicote quontities, percentoges or
locations of each)

Leod: -
Copper/Copper Alloys:
Ferrous Piping:
Asbestos Cement Piping:
PVC Piping:

® . . .
By Celculclion: 1t con hove o poslive or negative value.
A negative volue indicotes corrosive woter. ANALYSIS DATE

WO oLy YEALR

O Bl O] 71912
Analys Umesh,Raoc, Ph.D,
LAE'S COMMENTS DR INSTRUCTIONS 2 crs ADEQD, Y oo MOED

SAMPLER'S COMMENTS OR INSTRUCTIONS

CWQ - FOR42




INORGANIC CHEMICAL ANALYSIS REPORTING FORM

29101691
SPECIMEN NO.

Drinking Water Quality

Before completing, please read instructions on reverse side.

NOTE: WATER SYSTEM MUST COMPLETE ALL BLANKS INSIDE THIS BOX

’/‘——-\

02/21 )
KDAT E:RECE IVED/

AVONDALE, AZ

85323

PWS ID. NO. LAB NAME & ADDRESS S8 lofojol1lo SAMPLE DATE
0|4 ol 7lolgls _ 4246 Month | Day | Year
o WESTECH LABORATORIES, INC. o 1210k 11
3737 EAST BROADWAY ROAD 3136
P.O. BOX 20946 SAMPLE
PHOENIX ARIZONA 85036 Tree; | Time (Hours)
| o) lalale 15
37 ] 38.41
WATER SYSTEM NAME | SAMPLING POINT - WELL NG. OR EXACT LOCATION
CITY OF AVCNDALE WELI. 8
MAILING NAME & ADDRESS SAMPLE APPEARANCE WATER SUPPLY
CITY CF AVONDALE X Clea:: ¥ | Well
ATTN R. SULLINS Turbid Surface
525 N. CENTRAL AVE. Other (comment)

SAMPLER’S COMMENTS OR INSTRUCTIONS

Sample Type Codes
C - Check Sample
D - Regutar Distribution Sample
P- Plant Tap Sample
R - Raw Waler Sample
5. Special Sampie

CON TAD\SIENANT ANALYSIS

. CONTAMINANT

ANALYSIS RESULTS {mg/h)

B IE T B A AR B &N TS T T Bl S AR T B B e e

co METHOD NAME {MCL) EXCEEDS
1005 101 Arsenic (0.05} ___0.018 Bursuant to 9:8-223
1010 101 Barium .0} ' 0,10 REQUIRED for ANY
T0 151 [1.0 1] [Cadmium (0.010)] i~ <0.0005 T thockad in the Exceeds.
1020 1.0 1 Chromium (0.05) o 0.018 Cotumn,
1025 10 7 Fluoride (1.4-2.0]] | 1 1
1030 [T01 Lead ©.05)] I " 0.025 ] LOESgE
1035 10 3 Mercury (.002) <0.001 [ ]
T040 109 Nitrates (N) (1001 | 9.8 L 28-30
1045 101 Selenium R <0.005
1050 10 1 Silver (0.05) <0.002
1927 1.4 9 Alkalinity 140,
1016 1.0 1 Calcium _ T58
10617 14 9 Chloride 200. o
1022 1.0 1 Copper <0.05
1915 T 4 1 Hardness n _2'_7__0_._‘ .
1028 101 iron | .<0.05
1031 10 1 Magnesium 31,
103 2 10 1 Manganese <0.05
1925 135 pH _B.1
1.0 5 2 1.0 1 Sodium 110.
1055 13 7 Sulfate | 60.
1930 13 9 TDS __ 620,
1095 10 1 Zinc | <0,05
Langelier Index 0.46 |
o ANALYSIS DATE
: ) T Month Day Year
oBh b bl
013 46 1720 2.7
COMMENTS ANALYST

CLTENT COPY




DRINKING WATER QUALITY
%

o INORGANIC CHEMICAL ANALYSIS REPORTING FORM

i

92-103838

SELIIMEN NG

.
¥

Belore completing, please reat 1nSiructions on reverse sics.

06/02/92

et ELOC

NOTE: WATER SYSTEM MUST COMPLETE ALL HLANKS INSIDE THIS BOX

LAB NAME AND ADDRESS

b ) ] e . | SAMPLE DaAT
*0 4‘;“'?';’.” | FAL0 010 6 —m ™ o —
1 i . i O 8 H B ' ] FpTy I
q Steven B. Harkins, Director . 0 € 0 2 9 2
! ABIZONA TESTING LABORATORIES - ' EATAPLE :
l 810 East Hammond Lane fyee Tl
Phoenix, Arizona 85034 (602) 254-6181| ID I 5 1i3lolo |
i FH bt 1
l‘ WATER SYSTEM NAME o SAMPLING POINT—WELL NO. DR EXACT LOCATION
b i -
: City of Avondale i{ Well 8, 99th Ave. & McDowell
' MAILING NAME AND ADDRESS SAMPLE WATER SUPPLY
City of Avondale APPEARANCE SOURCE
Attn: Esmeralda Avila ICIear X |Well
: 525 North Central Turbid Surface
! Avondale, Arizona 85323 SAMPLE TTPE CODES
. Other (comment) 5. Gpeck Sgmove
SAMPLER'S COMMENTS OR INSTRUCTIONS P - Blant Ta0 Sampie
! A

CONTAMINANT ANALYSIS CONTAMINANT AMNALYSIS
CODE METHOD NAME {MCL) RESULTS (mg/N) EXCEEDS
a1 0j05 1101 1 Arsenic {0.05) 0.010 '
!‘I |0l110 11011 Barium (1.} .50 Pursuant to £8-8-223
11013115 11071 Cadmium {0.010) 0.0050 check Sampies are
17101210 [1]011] [Chromium ©.05) 0.016 AL ot
1101218 11017 Fiuoride {1.4-2.0) 0,41 checked in the excesas
11013140 11011 Lead (0.05) . 0.,0020 column.
1 1103158 11013 Mercury {.002) 0.0010
Rt 101410 11019 Nitrates (N) {10.} 13, £ CocATION
L: 01415 1101 Selenium {0.01) 0.0050 coDE !
1101510 11013} iSilver {0.05) 0.020
L1ie|l217 1 t4 18t tAlkalinity 120, 03 iﬁ;ls i
101116 t10i1 Calcium 84 , _
1 i011:7 11419 Chloride 298, 92-103838
111022 110! 1] i{Copper 0,050
'1!9%1?5 1 12171] [Haroness 407,
ptolz2. 8l 11t1g" 1 i Iron 0.10
1013115 1110, 17 !Magnesium P 48 ;
1:013:2% {1101 .Manganese 3. 0.050 i
t-9=2!5! 11351 DpH f — 7.5 :
1:.0:'5+2" 111'0: 1. .Sogium : 130, i
21 10 5157 1113, 71 ,Sulfate ] 77, !
lye-a-o 113,61 TDS ! 870, '
1:.0:9!5 101, [Zinc ' 0.050
: i ! . i .
3

"
[
m:
n
n

than the

2.¢cc: ADEO, 1 cc: MCHD

=
m
b
—t
v

r
l

practical guantitation limit (POLY given

%u@

AMALYSIS DATE
Mo, Day | Yr.

2le |9 |2

ANALYS

Umesh Rao, Ph.D.

7e-27




.- ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
l CORROSIVITY ANALYSIS REPORTING FORM

SPECHIEN HUMBER, 92'104275 DATE RECD 06/23/92

fYS i HUMBER LAB PERFORMING AHALYSIS SAMPLE DATE
@ 4 olalolsls HAME AND AE)DRESS LAB 1D MUMBER M9 ML
. v lgzlo[0|0|5| 016] 2392
Arizona Testing Laboratories SAMPLE
810 East Hammond Lane TVYPE TIME
P o A
hoenix, Arizona 85034 @ 1ol Ao
{(PLEASE COMPLETE BOTTOM OF PAGE)
VWATER SYSTEM NAME SAMPLUNG POINT — WELL OR LEGAL NAME
City of Avondale © Well 8
SYSTEM MAILING NAME & ADDRESS SAMPLE APPEARANCE SUPPLY
City of Avondale CLEAR 2QURCE
Attn: Esmeralda Avila TURBID XIWELL
525 North Central Ave. UR ,
Avondale, Arizona 85323 OTHER (COMMENT) SURFACE
CONTAMINANT  ANALYSIS CONTAMINANT ANALYSIS - '
CODE METHOD NAME RESULTS (mag/1)
1181119 11 4] 1] |[HARDNESS /CALCIUM 260
1191215 (A1 315] IoH 8. 0
e 7] 111 4191 JALKAUNITY 130 .
118 1151 9] {108 1000 LOGATION
118181 81 (11 310} |TEMPERATURE °C 26 1 T
118191 71 L1131 8! [+LANGELIER INDEX +0. 7
: ' < = less
{han the
delection
limit given,

Construction Materials (indicote quontities, percentoges or
locations of eoch)

Lead: .
Copper/Copper Alloys:
Ferrous Piping:
Asbestos Cement Piping:
PVC Piping:

*By Colcutation: It con haove o postive or negotive value.
A'negalive voive indicates corrosive waler. ANALYSIS DATE

MO D&Y  YEAR

% 5@“ 0({8{0{7|9] 2
Anolyst LTl Umesh Rao, Ph.D. '

LAB'S COMMENTS OR INSTRUCTIONS 2_cc:; ADFQ, ] cc: MCHD
SAMPLER'S COMMENTS OR INSTRUCTIONS A

oWQ - FORL2




