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L0 INTRODUCTION

The Marana High Plains Effluent Recharge Project (MHPERP) is a demonstration recharge project
developed by the Pima County Flood Control District (PCFCD) in cooperation with the Burcau of
Reclamation (BOR), Arizona Water Protection Fund (AWPF), Contaro-Marana Irrigation District
(CMID), and the Town of Marana. The project is located in Section 33 of Township 11 South,
Range 11 East in the Avra Valley sub-basin of the Tucson Active Management Arca (Figure 1), It
15 on¢ component of a regional water resource, flood control, environmental protection and
enhancement, and recreation program (the Northwest TAMA Replenishment Program) that is
sponsored by more than a dozen local, state, and federal entities.

MHPERP is designed to investigate the feasibility of recharging treated effluent into the local
groundwater aquifer, while simultaneously investigating wildlife habital opportunities associated
with recharge facilities,. The overall objectives for the project, as identified in the final
Environmental Assessment (BOR, 1998), include the following:

. To recharge approximately 600 acre-feet of water per year for two vears while determining
what mfiltration rates can be maintained in basins having side slopes vegetated with
emergent plants and riparian trees, and in basins fully vegetated with native grasses tolerant
of periodic inundation;

. To provide trails, descriptive literature, and interpretive signs describing the pilot project
operation. Trails at the efMluent pilot project site may eventually be linked to a longer river
trail network that is scheduled to be built along the Santa Cruz River;

. To revegetate the arca outside the recharge basins with plants that will improve wildlife
habitat value and, once established, could survive if the recharge activities cease:

. To characterize wildlife, aquatic macroinvertebrates, and vegetative resources associated
with an important effluent-dominated stream; and

. To identify and monitor any biological effects that may result from establishing other hahital
types that are now rare to the area (e.g., marsh, grassland), and increase the aerial extent of
ripanan vegetation.

The MHPERP facility is comprised of one settling basin (equalization basin) and four spreading
busins (recharge cells), totaling 3.88 acres of recharge area (Figure 2). A comprehensive description
of the MHPERP and the related monitoring plan was provided to the Arizona Department of Water
Resources (ADWR) in support of the Constructed Underground Storage Facility (USF) Permit
Application for the project filed in October 1999, In addition to the USF Permit (No. 71-563876),
the facility also has an Aquifer Protection Permit (No. P-103195) from the Arizona Department of
Environmental Quality (ADEQ) authorizing the discharge of treated effluent into the aquifer.



Operations begun in February 2003 and, in accordance with Sections 2 and 3 of the USF Permit, this
15 the first annual report for the MHPERP. This report includes all of the data that was collected
during the 2003 Calendar Year,

2.0 PROJECT OPERATIONS
2.1 Water Delivery

Water is delivered to the MHPERP via the “oxbow™ channel, a remnant channel of the Santa Cruz
River from when the riverbed was less incised and the channel meandered back and forth across the
floodplain. A berm consisting of streambed materials is used to divert some of the effluent lowing
down the main channel of the Santa Cruz River into the oxbow channel. Sources of the effluent
discharges are the Roger Road Wastewater Treatment Plant and the Ina Road Wastewater Treatment
Plant, which are located approximately 15 miles and 10 miles upstream of the diversion structure
respectively. The effluent flaws down the oxbow channel for about one mile before reaching the
MHPERP.,

A constructed wet well collects the oxbow channel flows and two non-clogging, submersible pumps
convey the effluent throwgh an 8-inch line into an equalization basin. The equalization basin is used
to provide a more constant source of available effluent for recharge, and to help serve as a settling
basin for removing particulate materials that could elog the recharge cells. A level sensoris installed
in this basin to automatically turn the pumps on and off based on levels within the oxbow channel
and the equalization basin. From the equalization basin, the effluent passes through a 16-inch
isolation valve into the main distribution line, which feeds into each of the four recharge cells
through motorized butterfly valves. A level sensor is installed at each cell to automatically open and
close the valves based on pre-set water levels. The valves are closed manually, using an electronic
switch, by the daily operator when the cells are scheduled for a drying cyele.

Deliveries to MHPERP are based on the daily cycle of discharges from the treatment plants to the
Santa Cruz River. Peaks in water levels at this site normally occur in the late moming and early
evening hours, Deliveries to the facility are impacted by storm water evenis in the Santa Cruz River
that demolish the earthen diversion structure used to divent flows into the oxbow channel, There
were a number of interruptions to the recharge facility delivery system during the last two quarterly
reporting periods, July through December, which greatly affected the projects’s recharge capacity
for the 2003 Calendar Year. Details of these interruptions are provided in Section 6.0 (Facility
Inspections and Maintenance) of this report.

2.2 Inflow Violumes

Water deliveries into the MHPERP facility are measured using an American Sigma 950 Flow Meter
equipped with a depth/velocity sensor installed within the main line that runs from the pumps to the
equalization basin. Deliveries into each of the recharge cells are measured using an American Sigma
950 Flow Meter equipped with a depth/velocity sensor installed within the outlet pipe feeding into
the cell. The meters measure flows on a continuing basis, record the data every minute, and compile
the data into daily totals. The daily totals are read on-site by the facility operator, who compiles the
data onto a daily log sheet. The daily log sheets are transmitied 1o PCFCD staffon a weckly basis.
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Appendix A contains the daily inflow volumes recharged at the project since operations began in
February 2003, The total water volume delivered 1o the MHPERP in 2003 is 277.39 acre-feet, the
majonty of which was delivered pnor to July 2003, Water valumes stored by month are as follows:
January - 0.00 AF, February - 23.09 AF, March - 84.54 AF, Apnl - 63.74 AF, May - 51.43 AF, June
28.82 AF, July - 0.16 AF, August - 0.00 AF, September - 0.00 AF, October 16.19 AF, November
9.42 AF, and December - 0.00 AF. Water recharged during this Calendar Year was stored for and
recovered by CMID, who has both a Water Storage Permit (No. 73-563876.0100) and & Recovery
Well Permit (No. 74-568133) for this facility.

Column 2 of the Monthly Accounting Report (Appendix A) indicates the daily delivered volume
to the equalization basin, which is used for temporary storage of the water before it i1s directed into
the recharge cells,' Columns 3-6 show daily volumes delivered to each of the recharge cells.
Column 7 shows the total daily volume delivered to the project, which is simply the sum of the
milows into each of the recharge cells. The difference between Column 2 and Column 7 indicales
an approximate amount of effluent lost through infiltration and evaporation within the equalization
basin.

23  Evaporation/Evapotranspiration

Column 8 of the Monthly Accounting Report displays the calculated evaporation volumes for
Recharge Cells 1-3. These calculations are based on the Cooley Method (1970) using the
“Maximum Curve”, as approved by ADWE.

Column 9 shows the daily evapotranspiration volumes for Recharge Cell 4. These volumes are
calculated using the daily reference evapotranspiration values determined by the Arnizona
Metcorological Network { AZMET) at their Marana weather station (Figure 3)." AZMET determines
reference evapotranspiration (ETo) using a modification to the Penman Equation developed for the
California Imgation Management Information System (CIMIS). An explanation of the procedures
used in this computation is provided in Appendix B. No multiplication factor was used in the
caleulation of reference evapotranspiration (ETo) for the MHPERP because there are no available
crop coefficients for the native vegetation in this region.”

' The 1atals for this quarter have been corrected due 1o emors in the fow calculations by the flaw meter, Fmeg. Sec
Seenon 60, Facility Inspections, for details

¥ Data collection at the AZMET weather station in Marana was discontinued from Sepicmber B throagh October 11
due to lnck of finding. During this ime, dala from the Tucson weather station was used 1o calenlale evapotranspiration loses
becanse il was the next closest sile 10 the rochasge facility and the data was very similar to that eollected at the Marana weather
staticn, The AZMET Marang weather statinn has béen back online since November |, 2001,

' The reference cvapairanspiration valiscs ane determaned for 1all (B-1% inches), cool sexon prasses. Much ol the
vegetation within Itl:i:h_tr;: Cell & consssby maostly pl'Emuu that are um'u:.mu:ll:ljr %15 tnche mh:]g:hl. Since no miormatipn
18 availabie fior the species establnbed 2 MHPERF, it i asswrmed that the evapoiranspiration losses at this Gazility are the same as
those caleulated af the AZMET station



24 Hecharge Volumes

Column 10 in the Monthly Accounting Report displays the adjusted net recharge volume for the
facthity, which 15 the sum of the daily volumes delivered to the recharge cells less the
evaporation/evapotranspiration losses. Net recharge for the facility during the 2003 Calendar Year
15 271.27 AF. Monthly and cumulative recharge for each recharge cell and for the total project are
displayed in Figures 5 though 9.

0 HYDROLOGIC MONITORING

Hydrologic monitoring of the facility includes measurement of on-site and off-site groundwater
levels and direct observation of basin water levels. The on-site monitoring network consists of one
monitor well and one piczometer, both measured bi-weekly using a depth sounder (Figure 4). Off-
site monitoring consists of monthly water level measurements for three monitor wells: SC-09, SC-10
and AVMW-1 (Figure 4).

11 Basin Water Loevels

Water levels within the equalization basin are expected to fluctuate from ane to four feet above the
bottom elevation of 1,984 feet above mean sea level. Water depths in each of the recharge cells are
expected to fluctuate from three to nine inches during the wet cycles. Water levels sensors within
the basing are programmed to automatically maintain these ranges, Basin water levels are observed
visually on a daily basis to insure that the sensors are working properly,

32  Regional Groundwater Levels

Groundwater levels are measured for four monitoring wells, one on-site (HP-1) and three ofE-site
(SC-09, 5C-10and AVMW-1). HP-1 is measured bi-weekly by PCFCD personnel using an electric
sounder. Wells SC-09 and SC-10 are monitored on a monthly basis by PCFCD stafT using an
electric sounder. Well AVMW-1 is measured monthly by the Central Arizona Water Conservation
Distriet (CAWCD) uging both an automatic datalogger and a manually operated electric sounder.
PCFCD has an agreement with CAWCD to obtain the data collected from the AVMW-1 well,

Table 1 contains the water level data collected for the on-site and off-site monitor wells, All of the
monitor wells have alert levels of 20 feet below land surface. Alert levels for the monitoring wells
were not exceeded during the 2003 Calendar Year,

i3 Perched Groundwater Occurrence

Table 2 contains the monitoring data for the one piezometer (HP-2) used to assess perched water
conditions. A trace amount of perched water has been measured at the site since the beginning of
recharge operations. Water levels have consistently been measured at approximately 82 feet below
land surface, which is below the alert level set at 20 feet below land surface.



4.0 INFILTRATION RATE ASSESSMENT

Table 3 displays the infiltration rates for each of the recharge cells during the 2003 Calendar Year,
Infiltration rates were estimated using the “volumetric” method, which is simply the 1otal daily
mflow divided by the wetted acreage. The total wetted acreage used 1o calculate the infiltration rate
15 a visual estimate, provided by the daily operator, Infiltration rates were determined over multiple
days each month when the deliveries into the recharge cells were fairly steady.

Rates for the annual reporting peried ranged from 0,43 feet/day to 2.42 feet/day. As expecied, the
rales were generally higher during the beginning of operations and gradually decreased over the next
three months, The rates increased slightly in October, due to the basins being tilled in September,
but then slowly decreased over the next month. Equipment malfunctions and periodic wash out of
the diversion berm made it difficult to accurately determine the rates from October throu gh
November.

50 WATER QUALITY MONITORING
Al Water Quality Sampling Activities

The Aguifer Protection Permit requires water quality samples to be collecied and analyzed on a
monthly basis for nutrients (Nitrogen constituents), and on a quarterly basin for total metals and
Volatile Organic Compounds (VOCs). Samples are collected from the source water inflow and from
monitor well HP-1. Nitrogen forms are monitored more frequently because of the high nitrogen
content in effluent water, and the potential for recharge to increase the nitrogen content in the local
aquifer through leaching of nearby agricultural soils. Water quality sampling at the MHPERP also
serves as a ool for studying nitrogen transformations in riparian and aquatic ecosystems, to
determine if nitrogen levels can be reduced through the wetland recharge process.

51  Chemical Analyses Resulis

Table 4 summarizes the results from sampling taken during the 2003 Calendar Year. Samples were
taken at the oxbow channel, when flowing, and at monitoring well HP-1. Sampling for nitrogen
constituents was performed on a monthly basis, while sampling for Total Metals and VOCs was
performed quarterly. There were no analytes reported above the alert levels set by the Aguifer
Protection Permit for this facility, The laboratory reports and chain of custody forms are provided
for reference in Appendix C.

6.0  FACILITY INSPECTIONS

Inspections of the facility equipment and functions are required by the Aquifer Protection Permit on
a weekly basis. The facility operator at MHPERP performs these inspections on a daily basis while
collecting data for PCFCD, transmitting any problems or required maintenance through daily logs
that are delivered on a weekly basis to PCFCD. PCFCD staff is contacted immediately for any
alarms or serious problems conceming the facility equipment.



The facility equipment remained in relatively good working condition from February 2003 through
June 2003, resulting in a fair amount of recharge produced for the first two quarterly reporting
periods, Overthe last six months, a compilation of diversion berm wash-outs and equipment failures
has severely limited the amount of recharge at the facility. Table 5 lists the problems that oceurred
throsghout the 2003 Calendar Year and the solutions performed 1o resolve them.

7.0 CONCLUSIONS

The volume of water stored at the MHPERP for Calendar Year 2003 is 271.27 AF, Monitoring of
operations has shown no exceedences of water quality standards nor water alent levels at the project
site. Off-site monitoring showed no negative impacts to surrounding operation from a water level
perspective. Recharge operations were suspended at this facility from July through mid-October and
from mid-November through December.

Initial recharge rates for MHPERFP were expected to range from 1.25 feet/day to 2.5 feet/day based
on infiltration tests that were performed in this area by Montgomery and Associates {1996) as part
of the feasibility investigations for the Nonthwest Replenishment Program. The actual rates observed
at the facility from February 2003 through April 2003 are comparable to what was expected. The
rates sharply declined in May and June, suggesting that a clogging laver had formed in the basin
bottoms. Infiltration rates in Recharge Cell 4 also sharply declined during this time, suggesting that
the vegetation was not serving the purpose of breaking up the clogging layer. However, it was
observed that the vegetation near the inlet pipe was causing the water 1o back up and trip the level
sensor used to automatically open and close the motorized valve. Due to the limited amount of data
collected ot this time, it is difficult to determine if there is any benefit for using vegetative growth
in the recharge cells 1o increase recharge capacity or limit basin maintenance costs.

A number of repairs and modifications were performed at the facility from July 2003 through
December 2003 to restore operations and increase the facility’s recharge capacity. Depending on the
frequency of significant storm flows along the lower portion of the Santa Cruz River, it is estimated
that the MHPERP can reach its yearly goal of 600 acre-feet over the 2004 Calendar Y car.
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FIGURE 5
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
Cell 1 - 2003 Monthly and Cumulative Recharge
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FIGURE 6
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
Cell 2 - 2003 Monthly and Cumulative Recharge
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FIGURE 7
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
Cell 3 - 2003 Monthly and Cumulative Recharge
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FIGURE 8
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
Cell 4 - 2003 Monthly and Cumulative Recharge
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FIGURE 9
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
Total Project - 2003 Monthly and Cumulative Recharge
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TABLE 1
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
ON-SITE AND OFF-SITE MONITOR WELL LEVELS

CALENDAR YEAR 2003
[Offsile Weits
Maniboring VWel 1D SC-08 Boniboring Well i0: SC-10 Mondionng YWell ID: AVMIN-1
Cadasiral Location: Bi11-11) 3dcbe  |Cadastral Locaton: D{11-11) 33bch [Cadastral Location: Di{12-11) 3cbb
Reference Point Elev.; 151,54 Reference Poind Elav.: 157807 Refarnnce Point Elev. 2014.7
Dpdh fo Wailer Lavel Depth 1o Waler Lewsl hio | Water Lovel
. water Elevation Py -n:mr Elevation e D:.:lur Elovation
412472003 | 213235 177818 42412003 | 207.52 1770.55 11412003 202.60 181210
BAETE00A 08 566 1781.68 SR27T2003 203 46 1774.681 2M1252003 202 .00 181270
GRA4T2003 | 212.54 1779.00 GiZ4/2003 | 20568 1772.18 31812003 1868.30 181640
Fild2003 L1368 177785 TH4r2003 207 .38 171068 A 2003 199 4 1814 80
RZ12003 | 21773 177381 B21/2003 | M9.T6 1764.31 12003 200.50 181420
2 Y Trat ) 215.20 177634 WEZ003 208.18 176868 61172003 208,80 180590
107872003 | 212.08 1778.48 10/B2003 | 20408 1773.88 THE2002 216,310 1768.40
11/42003 | 208.80 1762.74 1142003 | 20110 1776.897 B2 X003 220.80 1783.80
1241172003 WA A, 12112003 | 18765 178012 GME2003 | 207.20 1807 50
1071472003 | 19E.40 1816.30
1M 22003 183 50 1821.20
122472003 | 155643 181822
MNA = Not available
[Crsita Wel Hote: All depths to water are measured in feet; all
Manitaring Well 1D HP-1 water level elevations are measured in feet above sea
Cadastral Location: D{11-11) 33cac level,

Referance Paint Elmr: 1885.17

Dapth fo Water Lavesl
Kl waler Elgvation
12003 20115 178402
1222003 | 20243 1TH2.T4
222003 | 20174 178343
2273003 | 20068 1784 48
AN22000 | 285 1784.32
282003 | 20253 178264
402003 | 204844 1780.73
412472003 | 206.05 1778.12
5472003 | 20434 178063
Gr2Tr2003 | 202.57 178260
6102003 | 20284 17H2.33
/2472003 | 20548 177068
42003 U7 30 1777.78
Tr25200) | 206.54 177663
BI1S2003 | 20930 177587
BrZE2003 | 209.10 177607
982003 | 207386 1777.81
Q252003 | 20559 177858
10/872003 | 20342 1781,75
1072272003 | 201 .58 178381
110472003 20047 1764,70
11/2652003 | 18834 17E6.83
12112003 | 18729 1767 58
1212602003 | 19641 178876

Pima County Flood Control District 330/2004




MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT

TABLE 2

ON-SITE PIEZOMETER WATER LEVELS

CALENDAR YEAR 2003
Depth to Water : Elevation*
Date Measured (feet) Mound Height (feet)

17812003 82,06 race 1904 55
1122/2003 8208 irace 180469
2/12/2003 B2 06 race 1904.69
202772003 82 06 frace 1904 59
31272003 EEDE trats 180 509
2872003 a2 08 tresce 1904 69
482003 82 06 raca 1504 59
4/24/2003 Az 06 race 100469 |
51472003 B2 06 trace 1904 .69
5/27/2003 8206 fraca T804 659
Br102003 B2.06 frace 1904 69
Gr242003 a2 .06 race 1804 65
711472003 B2.08 irace 1604.59
T252003 B2.06 frace 180460
B 52003 A2.06 Irace 190469
8282003 B2.08 irace 1904 .58
8/5/2003 B2.06 race 1904 59
2/25/2003 B2 .06 trace 1904 69
1 0Era003 B2 06 trace 15904 64
12212003 B2 .06 trace 1904 69
11142003 8206 raca 1804 6%
1172612003 82 06 fracsa 1904 69
12/11/2003 B2 06 race 1904 69
12r262003 B2.06 Irace 1804.69

* Reference elevaton for wall port is 1986.75 feet (above sea level).

Note: Recharge operations at the facility began on February 18, 2003.

Pima County Flood Control District

/302004



TABLE 3

MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
BASIN INFILTRATION RATES: "VOLUMETRIC METHOD"

CALENDAR YEAR 2003
Cell 1 Cell 3
Recharged Wetted Infilitration Recharged Wetted Indiftration
Date Wolume Acres Rate Date Valume o Rata
[AF]) (ftiday] AF) [itiday]
Januang-03 M A A January-03 ) A M
February 19-26, 2003 10.74 485 2.21 February-03 NA NA NA
Mianch 23-27, 003 1210 504 242 hanch 18-25, 2003 4.55 2 &0 i.T5
April 11-18, 2003 T.26 437 1.66 Aperil 17-24, 2003 520 4 44 .42
May 5-13, 2003 B A3 42 206 Ny 1-8, 2003 515 4 o0 1,03
June 17-24, 2003 230 427 0.56 June 11-17, 2003 74927 B 58 0a
Juby-003 NA NA NA Juby-03 NA NA NA
Augusi-03 M M4 A August-03 A M M
September-03 M N A September-03 MA M M
Oetober-03 418 3.2 1.07 COclober-003 2233 519 043
MNorvermber-03 258 4.50 057 Movember-003 MA [y ML,
December-03 N NA A December-03 MNA L, N,
Cell 2 _ Cell 4 )
Recharged Infiltration Recharged Infilbration
Date Volume | " eted Rate Date Volume "':‘WT Rate
{AF) {Fiday) [AF] (fuday)

January-03 NA NA NA Januang-03 WA NA NA
February 23-38, 2003 65.88 490 1.40 February 18-26, 2003 39 3.02 129
March 17-24, 2003 12.76 10.89 1.497 March 16-24, 7003 5.249 520 1.13
Apnl 16-23, 2003 Q.44 7.34 129 Aonl 10-17, 2003 6.12 503 0,88
May 1-8, 2003 6.3 720 i0.83 Meay 6-13, 2003 7.13 819 oar
June 18-17, 2003 742 E68 091 June 17-24, 2003 .23 612 053
Judy-013 MA MA, M, July-03 A MA A
Ausgust-03 A MA M August-03 WA, M M
Seplember-03 NA NA NA Seplember-03 NA, NA NA
October-03 497 417 1.1% Celober-03 453 384 1.18
Maovember-03 18 =] 077 Movember-[3 MA A L,
December-03 T M MA Decomber-003 MA M MLl

MA = No recharge in basin or insufficent data %o determine infitration rate
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TraeE &
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
WATER QUALITY SUMMARY: CALENDAR YEAR 2003

Sample Date and Localion

Constfiuant Unit Sowice Water

Jan3 | Feb-03 | Mar03 | Apeld | May-00 | Juni3 | Jubid | Acg03 | Sepd | Octd | Movi03 | Declo
Nulrients | L3 s b |
Total Nitrogen' mgt | Mo Event| 36 s Hmn 30 36.7 205 | MoFlow | NoFlow | 531 | hoFlow | Mo Flow
Hitrate-Mitrite as N mgl | Mo Event| <50 <50 073 <1.10 07 [ No Flow | No Flow 1.1 No Flow | Mo Flow
Total Kpeldahl Nérogen (TKH) mg | Mo Event P a5 M a0 ] 20 Mo Flow | Na Flow 52 Mo Flow | Mo Flow

(Tokal)
PArsenc - No Event | Mo Event| <0.00 [ Mo Evet| <0.005 | No Event| No Event] Mo Flow | No Flow | Mo Evesd | 1o Fiom | 1o Flow
Sanumn NoEvent | MoEvent| <10 |HoEvest| < 1.0 [ NoEvent| NoEveni| Mo Flow | Mo Flow | Mo Evest | Mo Flow | No Flow
Sadmium mgA | No Event | Mo Event | <0.05 | Mo Event | <0003 | No Event | No Eveni | No Flow | No Flow | Mo Evest | Mo Flow | No Flow
{Chromium jmof | NoEvent | NoEvenl | <010 [ MoEvent| <0.03 | NoEvenst| No Event | Mo Flow | Mo Flow | Mo Evera | Io Flow | No Flow
Lead moA | No Event | MoEvenl | <0.15 | MoEvent| <0.005 | NoEvent | No Evend | Mo Flow | Mo Flow | Mo Event | Mo Flow | No Flow
[Ansmony mgl | Mo Event | NoEver | <020 | NoEvent | < 0,005 | No Event | No Event | Mo Flow | Mo Flow | Mo Event | Mo Flow | No Flow
Beniium MoEvend | NoEvenl | <0.10 | MoEwvent| <0.30 | No Event | Mo Event | Mo Flow | Mo Fiow | Mo Event | Mo Flow | No Fiow
Mickel mpA | No Event | NoEvenl | <010 |MoEvent| <0.30 | No Evert | No Event | Mo Flow | No Flow | o Event | No Flow | No Fiow
Wiex cury mgh § o Event | Mo Event | <0001 | Mo Event | <0001 | Mo Event | No Evert | Mo Fiow | Mo Flow | Mo Event | Mo Flow | o Fiow
Selenom mgd | NoEvent [ NoEvend | <010 | Mo Event | <0.005 | Mo Event | No Evert | Mo Flow | Mo Fiow | Mo Event | No Flow | Mo Flow
Thealiau mphl | Mo Event | No Event | <010 | Mo Event | Mo Event | Mo Event | No Event | Mo Flow | No Fiow | Mo Event | No Flow | Fio Flow
Berrore mgh | Mo Evenl | Mo Event | < 0.0005 | Mo Event | < 0.0005 | Mo Event | Mo Event | Mo Flow | No Flow | Mo Event | Ho Fiow | Mo Fiowe
Carbon fefrachionde ugh JHoEvent | NoEvend | <050 |NoEvent| <050 | Mo Evenl | Mo Event| No Flow | No Flow | Mo Event | Mo Fiow | Mo Flow
lo-Dhchicroberrana mot | Mo Event | ho Event | < 0.0005 | Mo Event | < 00005 | Mo Event | No Event | No Fiow | No Flow | Mo Event | Mo Fiow | Mo Flow
para-Dichloepberzpns gl | Mo Event | Mo Event | < 0.0005 | Mo Event | < 0L000S | No Ewent | Mo Event | Mo Flow | Mo Flow | No Event Mo Fiormr || Mo Flow
1| Z-Dechicrcethans upl | Mo Event | MoEvent| <050 |MNoEwent| <050 | Mo Evenl | Mo Eveni| No Flow | Mo Flow | Mo Event | Mo Flow | No Flow
1,1-Dichioroethyiena ] | Mo Event| MoFEvent| <050 | NoEvent| <050 | NoEwent | No Event| NoFlow | Mo Flow | No Event | Mo Fiom | No Flow
cis—1 2-Dichiormetrdene o] | MoEwent | MoEvenl | <0.50 |MNoEvent| <0.50 | NoEvent | No Event | Mo Flow | Mo Flow | Mo Evertt | Mo Flow | No Fiow
frans-1.2-Dichlomethylene pog! | Mo Event [ MoEvent| <0.50 |MoEwvers]| <050 [ NoEvent| No Evenl | No Flow | Mo Flow | No Evestl | Mo Fiow | Mo Flow
1.2-Dichionpropana gl | Mo Ewenl | NoEvent ]| <050 |MoEvent| <0.50 | NoEvent | No Event | Mo Flow | Mo Fiow | Mo Event | No Fiow | Mo Fiow
[Ethyiberzena v | NoEvenl | NoEwenl | <050 JMoEvent| <0.50 | NoEwet | No Event | Mo Flow | Mo Fliow | No Event | No Flow | No Flow
Monochloeoderzens vgl | NoEvenl | NoEvenl | <050 | MoEvent]| <0.50 | MoEwert | Mo Everd | Mo Flow | Mo Flow | No Event | No Flow Mo Flow
Shrem= ugll | No Event | No Event | <0.0005 | Mo Event | < 0.0005 | Mo Event | No Evert | Mo Flow | Mo Fiow | Mo Event | Mo Flow | o Fiow
Tetrachiormetivwiens ugh | NoEverd | NoEvem | <050 |MoEvent] <050 | MoEvent | Mo Event | Mo Flow | Mo Flow | Mo Event | No Flow | e Flow
Toluene 04 | o Event | NoEverl | <050 | NoEvent| <050 | Mo Event | No Event | Mo Flow | Mo Fiow | Mo Event | 1o Fiow | 7 Fion
1,1,1-Trichioroethans ug | MoEvert | HoEvent | <050 [MNoEweni| <050 | Mo Event| MoEvent| Mo Flow | No Flow | Mo Exent | o Fiow | Mo Flow
1,1,2-Trichkorethans ugh | NoEvert | HoEvert | <050 |NoEwenl| <050 | Mo Event| Mo Event| Mo Fiow | Mo Flow | Mo Event | Mo Fiow | Mo Flow
Trichiorethylens ugh | MoEvert | NoEvert | <050 [ NoEvenl| <050 | Mo Eventi| Mo Event | Mo Flow | No Flow | Mo Event | Mo Fiow | Mo Flow
Trihalomethanes. [total THhs) ugl | MoEvent | HoEvent| <050 | NoEvert | No Evenl | Mo Event | Mo Event | Mo Flow | Mo Flow | Mo Event | He Fige | Mo Flow
Wimyl Chioride ugl JMoEwvent | MoEvent| <050 |MNoEver| <050 | MoEvend | Mo Event| Mo Flow | NoFiow | No Event | Mo Fiow | Mo Flow
Nytenes (Total) 31 | Mo Event | MoEvent] <050 |BoEvert| <050 | NoEvent | Mo Evenl | Mo Fiow | Mo Fiow | Mo Evert | Mo Flow [ No Fiow
Yo Event = o sampke was then, Mo Flow = Mg fipw i he 65luen] chanred
'TﬂMmhﬂbMﬂm?ﬂﬁlMFﬂﬂm%ﬂmF-W}lﬁl
Prmna County Flood Cortrol Disinct Paga 1 of 2 000




T E &
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
WATER QUALITY SUMMARY: CALENDAR YEAR 2003

Sample Dale and Location
Canstituant Monilor Well HP-1
e = = —

Jan-03 Feb-03 | Mar03 | Age-D3 | May0d | Juni03 Ju-03 | Aug-03 | Sep0d | Oc03 | MowD3 | Dec03
[Total Mirogen” Mo Evernt 42 3.7 46 47 4.2 35 44 a5 508 | NoEvent | No Event
Nitrale-Mitie as N Mo Event 42 37 45 47 42 35 a4 i5 43 Mo Event | Mo Event
Total Mjeddahl Mtrogen (THHN) MoEvert | <050 <050 < 050 <050 < 050 < (50 <050 <050 0.79 | Mo Event | Mo Event
&“ﬂ=g= — — ——
Arsenic MoEvent | NoEvent| <0.005 | NoEverd] <0.005 | NoEvent | Mo Evenl] <0005 | Mo Event | Mo Event | Mo Evart o Evert
Barum MoEvent | NoEvent | <10 |MoEveni] <10 |MoEwent| MoEvem| <10 | MoEweni| Mo Ever | Mo Everd | Mo Evert
Caderium Mo Event | NoEvenl | <0003 | NoEverd | <0003 | NoEvent | NoEvert | <0.003 | Mg Event Mix Evend | Mo Evend | Mo Event
Chepmarm MeEvenl | NoEvenl] <003 |NoEvent| <003 | MoEvent | NoEverd | <003 | Mo Evenl | Mo Event | Mo Everl | Mo Evert
Lead MoEvent | NoEvert ] 001 |MoEvent| <0.005 | MoEvent | NoEvert | 0008 | Mo Event | No Evert | Mo Evert | Mo Evert
[Antimony MoEvenl | NoEvent | <0005 | MoEvent | <0.005 | MoEvent | NoEvent | < 0.005 | Mo Event | Mo Everd | Mo Everdl | No Evert
Berylium Mo Ewvenl | MNo Ewent < 010 Mo Event = 10 Mo Event | Mo Event «< 080 Mo Evant | Mo Evend | Mo Evend | Mo Evest
hickel MoEvenl | MoEvert | <010 |MoEvent| <080 | MoEwent | MoEvent | <0.10 | Mo Event | Mo Evesfl | ho Ever | Mo Everd
Wercury MaEvent | HoEvert | <0000 | MoEvent | <0.001 | NoEwenl | MoEvent | <0.001 | Mo Evert | Mo Evert | No Evect | No Event
Zalemium NoEvent | NoEvent | <0UMS | Mo Event | <0.005 | Mo Event | Mo Event | < 0,005 | Mo Evert | No Event Mo Event | Mo Event
Thalbum NoEworl | WoEvent | <0002 | NoEvent | <0002 | NoEvent | Mo Evenl | < 0.002 | No Evert | No Event | Mo Event | Mo Event
[Benzena — | Ho Evert | Fio Event | <0.0005 | Mo Event | < 0.005 Mo Event | No Eveni | <0.005 | Mo Event | Hio Event | Mo Event | Fio Event
Carbon letrachionda MNoEvent | MoEvenl | <0.50 | NoEveni] <050 | MoEvest | NoEvent| <050 | Mo Event | Mo Event | Mo Event | Mo Evenl
- Drachiormbenzene hoEvent | Mo Event | < 0.0005 | NoEvent | <0005 | Mo Evend | No Event | < 0.0005 | Mo Event | Mo Event | Mo Event | o Event
para-Caschioimbenzena Mo Event | Mo Evenl | < 0.0005 | NoEvend | <0005 | Mo Event | No Event | < 0.0005 | Mo Event | Mo Event | Mo Event | fe Ever
1 2-Dhchlcsroethane MoEvent | NoEvenl | <050 [ NoEver | <050 | NoEvent | NoEvent | <050 | Mo Eventl | Mo Event Mg Evenl | Mo Evend
1. 1-Dichloenethyiens MoEvent | MoEvenl | <050 |MoEvent| <050 | MoEvent | NoEvert | <050 | Mo Eveni | Mo Event | Mo Event | Mo Evert
cis—1,2-Dichioroethyiene MoEvent | NoEverd | <050 [MNoEvent] <050 | MoEveni| NoEvera| <050 | Mo Evenl | Mo Evenl | Mo Event | No Evert
trans-1 2-Dichicroethylens MoEwenl | NoEvert | <050 |MoEvesd| <050 | MoEvent | NoEwvest | <050 | Mo Event | Mo Evert | Mo Evem | No Evert
1.2-Dwhlceagropans MoEwent | NoEverd ] <050 |MoEwvent| <050 | MoEvent | NoEvert| <050 | Mo Even | Mo Event | No Event | o Eveet
Erybenzens NoEvenl | NoEvent | <050 |MoEvent| <050 | MoEveni | NoEvent| <050 | Mo Everl | Mo Evert | Mo Everl | Mo Evert
Monochiorbenzens MNoEvenl | NoEvent | <050 | MoEvent| <050 | MoEveni| MoEvenl | <050 | Mo Evwerfl | Mo Evert | Mo Evert | Mo Event
Styrene Mo Event | Mo Event | < 0.0005 | No Event | <0.0005 | No Event | Mo Event | < 0.0005 | No Event | Mo Evers | No Evert | Mo Event
Tetrachicipethyiens NoEvenl | NoEvent | <050 | MoEvent| <050 | MoEvenl] MoEwent| <050 | NoEves Mo Event | Mo Event | No Event
Touene NoEverd | NoEvent | <050 | MNoEwent| <050 | MoEvenl | MoEvent| <0.50 | Mo Evert | Mo Event | No Event | Mo Event
1.1, i-Trchioroethans NoEvert | NoEwvent | <050 | MoEwvenl| <050 | MoEven | NoEwenl | <0.50 | Mo Evert | No Evert | No Event | Mo Event
1.1, 2-Trchicroethans | NoEvert | MoEvent | <050 | NoEwent| <050 [ WMoEvent | NoEveni| <0.50 | MoEvent | Mo Event | No Event | Mo Event
Trchiomeetrhene MoEvent | MoEwvent | <050 | NoEvent| <050 | MoEvest | NoEvenl| <050 | Mo Evenl | Mo Event | Mo Event | Mo Evend
Trihakensthanes {iotal THMs) MoEverd | MoEvent [ <050 | NoEvernt| <050 | MoEvert | NoEwerm | <050 | Mo Event | Mo Event | Mo Event | Mo Everd
Vil Chionde MoEvent | NoEwvenl| <050 |[MoEvent]| <050 | MoEvent | NoEwerd | <050 | Mo Event | Mo Event Mo Ewent | No Event
Xytenes (Tokal) MoEwent | NoEvenl | <050 |MoEvent] <050 |MoEvent|[MNoEwert| <050 | Fo Evenl | Mo Event | Mo Event | Mo Evert
Rz Ewend = Mo saempie wes taeen Mo Flow = b
" Toeal Ntrogen i sguai to Mirate-Nitrile-N pi,
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TABLE 5

MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
FACILITY INSPECTIONS: PROBLEMS AND RELATED SOLUTIONS

CALENDAR YEAR 2003

Diate Problem Solution

Febwuary 20, 2003 Water level in Egqualization Basin was loo high, Upon imvestigation, it was found that the pumps were set o |
approximately one foot from the lop of the basin. The | manual (hand) control. This setting does not activale the
sensor should have shut off the pump before this level was | sensoc. The pumps swiliches were sed 1o “auta” and the pumps |
reached. instantly tumed off.

February 20, 2003 The flow melers were reading water kevels incorrectly. The flow meters were re-calibrated and now read cormectly.

February 20, 2003 The level sensor in Recharge Cell 3 does not shut the valve | PCFCD stafT placed a request with the construction contracior
oiff at the high level. bo repair or replace a faulty control switch used 1o activate the

SEnsor.

Early March The arealvelocily sensors (used o determine flow) were After re-calibration of the flow meters, the area’velcity sensors
being pushed out by flows goang into the recharge cells. | were secured into the inlet pipes using epoxy.

Late March The main flow meter (Fmeq) was reading high flows for the | Review of the data indicated thal the velociies from the flow
first quarierly period. Flows were about 3 limes the sum of | meler were, on average, 2.5 times higher (4.7 feelisecond)
flows going into the recharge cefis. than the pump capacity (1.87 fealisecond). 1 was assumed,

Iherefore, that the flows were about 2.5 imes higher than the
pumps could pump in one day. Al flows from this flow meter
during the first quarterly reporting pesiod wera divided by 2.5 fo
provide a mare accurate measurement of defiveries info the
Equafization Basin.

April 2003 FiMeq was continuing 1o read high flows. The flow meter was re-cafibraled.

July 2003 Tumbleweeds are becoming a nuisance around the basin | A reguest was placed o have a mainfenance crew go out and |
edges and at the eleclric control panels. Tamarisk is | dear the lumbleweeds and eliminate the tamarisk. A
becoming a nuisance in the boltoms of Recharge Cells 3 | maintenance crew finally did perform this work in December
| and 4. 2003.
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TABLE 5

MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
FACILITY INSPECTIONS: PROBLEMS AND RELATED SOLUTIONS
CALENDAR YEAR 2003

Date Problem Solution
July 2003 The flow meiers m Recharge Cells 2 and 4 were The fiow meters were sent back fo the manufactures for repair,
| malfunclioning - screens had gone blank. The fiow meters were reinstalied and re-calibrated in Augusl
2003. PCFCD staff also re-caliwated all of the olher flow
maters al this e,

July 2003 The control vaive swilch for Recharge Cell 3 was not The swilch was cleaned and lested for proper operation.

working property (it would not diose the valve).

July 2003 infiltration rates were observed 1o be declining in all Recharge Cells 1, 2. and 3 were disced lo break up the

recharge cells. clogging layers in Seplember 2003. Weedy vegelation that
was blocking the infet pipe for Rechange Cell 4 was remaved in
December 2003,
July 2003 it was observed by PCFCD siaff that water levels in the | The level sensor in the equalization basin was modified to turm
equalization basin over the second quarier were not high | the pump on when levels reach three feet (it was set at two
| emough to supply steady deliveries of effiuent inta the feetl) and tum the pemp off when levels reach 5 feet (it was set
rechange cells. al fiowr).
October 2003 No effluent was present in the delfivery channel (oxbow | Diversion berm was repaired in mid-October 2003,
channel)

Nowvember 2003 Mo effluent was present in the oxbow channel, Diversion berm was repaired in early December 2003.

December 2003 Mo power to the pumgs nor the main flow meter, Fieq. The daily operator investigated the problem and determined
thal a fuse in the power ine had blown. The fuse was replaced
by Trico Electric Cooperative in December 2003.

December 2003 Pumps were nol operaling. The dady operator mvesfigabed the problem and identified that
the pump swilches wera fused together and that the plastic was
melted. PCFCD staff investigaled actions to repair the
swilches.
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APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

JANUARY 2003
1 2 3 4 5 L] i o ] 10
Projoct Coll 1 Cell 2 Call 3 Coll 4 Rr:::ﬂrnl Ei:::::tfn Caleulated Net
Day Infrew’ Inflow Inflowe Inflow Frafliavw i Rt ET Valume' | Recharge
LAF) (AF) [ (AF) | (AF) | (AF) (AF) (AF) [AF) (AF)
i .00 0.04 0,00 000 0,00 000 0.00 0,00 0,00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0,00 0.00 .00 0.00 0.00 0.00 0.00 .00 0.00
] 0,00 .00 0.00 .00 0,00 {0.00 0.00 0.00 0,00
b 0.00 0.00 0.0 0.00 0.00 0.00 .00 0.00 .00
L] 0,00 0.00 0.00 .00 .00 0.00 0.00 .00 0,00
T 0,00 0.00 0.00 0.00 .00 .00 0.00 0.00 0.00
B 0,00 0,00 0.00 0,00 0.00 0.00 0040 (.00 0.0d
g 0.00 0.00 0.00 0.00 000 0.00 0.0 .00 0.00
10 0.00 0.00 0.00 0,00 0.0 0.00 0. 0.00 0.00
11 0.00 0,00 0,00 (0.00 0.0 0.0 0.00 0.00 0.00
12 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00
13 0.00 0,00 0,00 0.00 0.00 004 0,04 0.00 0,00
14 0.00 0,00 0.00 0.00 0.00 0.0:0 0.00 .00 .00
15 0.00 0.00 0,00 0.00 0.00 0.00 .00 3,00 0,00
18 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
i7 .00 0.00 0.00 0.0 0.00 0.00 .00 0,00 .00
18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
18 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 .00
20 0,00 0,00 0.0 Q.00 .00 0.00 0.00 0.00 0.00
21 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
24 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
25 0.00 0.00 000 .00 0.00 0.00 0.040 0.00 0.00
26 .00 0.00 0.00 0,00 0.00 0.00 0.0 0.00 0,00
27 0.0 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 (.00 0.00 0.00 0,00 0.00 0.00 0.0 0.00 0.00
29 .00 0.00 (.00 0.00 0.00 0.00 0,00 000 .00
30 0.00 0,00 0.00 0.00 0.04 0,00 0.0 0,00 0,00
_:]1 0,00 ﬂﬂ 000 0.00 0.00 0.00 0.00 0.00 0.00
Total 0,00 0,00 0.00 0,00 .00 0.00 0.00 0.00 0,00
1 Total infiow info fe souaizason hidin
2 ol inflow into he recharge cels [1-4)
3 Cofeulabed Recharpe Calls 1-3 using the Coaley Mathad with "Maximum Curve® (1570
4 Calculated for Rechange Cell 4 using AZMET data (karna Siation)
Fima County Flood Coniral District 302004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

FEERUARY 2003
1 2 3 4 5 ] 7 B B 10
Project | cali1 | caz | Co3 | cella m:;':r'“ Ef;'::'r::::“ Calculated | Net
Day | Inflow Irsflow Inflow Inflew Inflow Inflow? Vohime? ET Voluma' | Recharge
(AF) R | AR | AR | R | T A (AF) (AF)
1 0.00 0.00 0.00 0.00 0.00 0.00 00000 0.0000 0.00
2 (.00 000 0.0 0.00 0.00 0.00 0,00 00 0. 0000 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.00
4 0,00 0.00 0.00 0.00 .00 0.00 0. 0000 0000 000
5 0.00 0.0 0.00 0.00 0.00 Q.00 0.0000 0.0000 0.0
B 0.00 0.00 0.00 0.00 0.00 0.00 0. OO0 0.0000 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.00
B 0.00 0.00 .00 0.00 0.00 .00 00000 0.0000 0.00
2] 000 0.00 0.00 .00 0.040 0.00 0.0000 0. D000 0.00
10 0.00 3,00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.00
i1 .00 0.00 0.00 0.00 0.00 0.00 0, 0000 0.0000 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.00
13 0.00 0.00 0.00 0.00 0.00 0,00 0.0000 0.0000 0.00
14 0,00 0.00 0.00 (.00 .30 0.00 0.0000 0.0000 .00
15 0.00 0.00 0.00 0.00 0,00 0.00 0.0000 0.0000 0.00
|16 0.00 0.00 0.00 .00 0.00 0.00 0.0000 00000 .00
17 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.00
18 1.80 0.23 0.16 0.10 048 0.98 00088 0.0037 0.8
19 333 0.78 0.0:0 .80 0563 2.31 00150 0.0078 229
20 1.36 1.55 0.00 0.00 0.00 1.55 0.0071 00000 1.54
21 0.21 1.46 0.00 0.00 0.58 2.15 0.0067 00074 2.13
22 .41 1.22 0.00 0.00 0.00 1.22 0.0067 0.0000 1.21
23 3.89 1.55 0.26 0.00 0,00 1.81 0.0067 0.0000 1.8B0
24 2.15 1.54 0,76 0.00 0.00 2.30 0.0074 0.0000 2.29
| 25 .11 1.556 1.38 0.00 0.84 7T 0.mav 0.0000 3.75
26 347 1.15 1.44 0.0 1.31 3.80 0.0180 00066 3.8BB
27 2.95 0.0 1.55 0.04d 0.0 1.55 0.0129 0.0008 1.53
28 1.50 0.00 1.55 0.00 0.0 1.55 0.012% 0.0000 1.54
Taotal | 27.28 11.04 7.0 1.01 3.84 23.08 0.1231 0,0264 22 84
1 Tatal irfiow inla he equskration basin
2 Totad infiow into the rechangs calls {14}
3 Cubsulabsd for Rachapge Cells 1-3 using e Cocley Malfhod wilh “aximum Curea™ [1ETD)
4 Caloulated for Rechange Cell 4 wiing AZMET data (Marann Station)
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APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

MARCH 2003
1 2 i | & ] L] T a 2 L]
Total Caleulated
Project Coll 4 Call 2 Call 3 Call 4 Recharge | Evaperation | Calculated ot
Inflow’ Inflow Inflow Il il aw Inflow® Volume® ET Volume® | Recharge
Day (AF) [ AF) (AF) [AF) (AF) (AF) [AF) {AF) {AF)
1 1.48 0.00 1.55 0.00 0.00 1.55 0.0185 0.0000 1.53
2 0.&0 i0.00 1.68 0.00 0.00 1.53 0.0185 0. 0000 1.51
3 1.30 0,00 041 1.45 0.00 1.76 00166 0.0000 1.74
4 0.74 0.00 .00 1.35 0.00 1.35 0.0118 0.0000 1.34
5 0.21 0,00 0.00 0.71 0,00 0.7 0.01158 00,0000 0.70
G 248 0,02 0.00 0.00 0.26 0.29 0.0085 0.0000 0.28
T 4 60 0.05 0,00 0.00 072 077 0.00259 00140 0.76
B 463 .34 0.00 0.00 0.80 1.94 0.0087 0.0140 1.12
[ 4.13 1.16 0.00 0.00 0.57 1.73 0.00586 0.0210 1.70
10 4.61 1.52 0.00 0.04) 0.22 1.74 0.0088 00154 1.7
1 457 1.53 0.00 0.00 0.29 'I.E-:! 0.0086 0021 1.78
12 1.80 1.55 0.00 0.0 0,00 1.55 0.0085 0.0162 1.52
13 2.50 1.51 D.EE 0.00 Q.00 ‘I-IT 00056 0.0088 1.75
14 358 20 | 0.64 038 | o000 2.22 0.0152 0.0000 2.21
15 2.98 1.42 1.07 1.23 0.55 427 00400 00000 4.23
16 J.02 1.449 1.29 0,00 1.48 4.24 005354 U.ﬂ'ﬂﬁg 4.20
i7 .04 1.58 1.55 0,00 1.09 4.18 00284 00147 414
18 1.50 1.55 1.54 0.79 0.00 3.88 0.0281 0.0041 3.84
19 1.54 1.55 1.54 0.65 0.00 3.74 D.MEE 0, 0000 370
20 1.47 i E-B 1.54 .00 0.00 3.12 00317 0.0000 3.08
21 1.43 1.55 1.54 0.00 0.00 .09 0.0282 00000 3.06
22 1.50 1.52 1.41 0,00 077 3.68 00281 0, 0000 3.66
23 238 1,42 1.08 0.00 1.34 3,84 0.0281 0.0252 3.78
EE 254 1.55 1.48 0.00 1.30 4.42 0.0281 0.0273 4.36
25 2.91 T.§5 1.34 0,92 0.36 4.18 D.0281 0.0252 4.12
26 &4, T6 1.55 1.42 1.51 0.00 iaar 0.0400 00000 443
27 4 92 1.55 1.55 0.72 0.00 4.82 0.0400 00000 3.78
28 4.88 1.55 0,00 0.00 0.00 1.55 0.0329 0.0000 1.51
28 412 1.50 T_.g? 0.00 0.74 3.36 00281 0.00040 3.33
30 3.68 1.42 1.55 0.00 1.47 434 0.0281 0.0263 4,20
31 261 155 1.55 0.00 1.1 441 0.0281 0.0315 4.35
Total | 8621 3470 | 2692 | 961 13.31 8454 | 0.7018 | 02723 H3.56
1 Tkl infow inks the sgualizaton basin
2 Total mfiow into the rechieps calls (1-4)
3 Cakuilpted for Recharge Cols 1-3 using the Cooday Mathod with "Masimum Cunve® [(1670)
4 Calcuiated for Rechange Cell 4 using AZMET data (Marana Slatan)
Pima County Flood Conirol District 33002004



APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

APRIL 2003
1 2 3 4 5 [ 7 B ) 10
Total Caleulated
Project Call 1 Call 2 Call 3 Coll 4 | Recharge | Evaporation | Calculated Mot
Inflow’ Inflow | Inflow | Inflow | Inflow Inflow® Voluma® | ET Volume® | Recharge
Day [AF) [AF) [AF) [AF) [AF) {Aﬂ‘ {AF) [AF) [AF)
1 421 1.55 1.55 0.08 0.29 4.37 0.04 0.04 4.29
2 1.68 1.55 1.55 1.55 0,00 4 65 0.06 0.00 4.59
3 0.00 1.45 1.55 1.55 0.00 4,55 0.06 .00 445
4 2.28 (.98 1,55 1.38 0.00 389 0.05 0.00 383
5 0.91 0.45 0.00 0.58 0.00 1.03 0.03 0.00 1.00
f 0.00 {0.00 0,00 0.00 0.00 0.00 0.02 0.00 -0.02
T 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 i0.00
[:] 0.00 0.38 0.00 0.00 0.00 0.38 0.00 0.00 0.39
] 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.00
10 5.25 0.07 1.55 0.00 0,50 213 0.00 0.00 2.12
11 5.48 0.85 0.00 0.00 0.56 1.80 0.01 0.03 1.76
12 4.50 1.52 0.00 0.00 1.46 298 .01 .03 2.54
13 4.1 1.55 0.00 0.00 1.12 2.87 0.01 0.03 262
14 0,00 1.55 0.00 .00 1.20 275 0.01 0,02 2.71
15 0.00 1.18 0.00 0.0 0.83 2.11 0.01 0.03 2.07
| 16 0.68 0.57 1.55 0.00 0.10 222 0.01 0.01 2.19
7 3.09 0.14 1.55 0.26 0.00 1.895 0.03 0.00 1.82
18 2.48 0.00 1.55 1.13 0.00 2 68 0.04 0.00 263
19 383 0.00 1.55 0.52 0.00 2.07 0.05 0.00 2.02
20 3180 0.00 1.55 1.04 0.00 2.58 0.03 0.00 2.56
21 4.05 0,00 1.55 1.55 0.00 3.10 0.05 0.00 3.05
20 1.11 0.55 0.15 1.32 0.39 242 0.05 0.00 237
23 0.00 0.1 0.00 i0.54 0.03 0.73 0.06 0.0 0.66
24 3.38 0.03 0.00 0.04 0.30 0.37 0.03 0.00 0.34
25 580 0.54 0.00 0.00 0.78 1.32 0.01 0.03 1,28
26 5.66 1.48 0.00 0.00 1.31 2.80 0.01 0.03 2.75
27 405 1,55 0.00 0.00 1.10 25 0.01 0,03 2.60
28 0.00 1,55 0.00 0.00 117 2.72 0.0 0.03 2 67
28 0.00 1.52 0.00 .00 0.38 1.90 0.01 0.04 1.85
a0 0,00 0.80 0,00 0.00 0.00 0.90 0.01 0.02 0.87
Towal| 68.51 2210 | 17.19 | 1243 | 1202 53,74 0.79 0ar | G258
1 Total infiow o the squakration basin
2 Total infow inde the mechanges cells {1-4)
1 Calcuialed Rechamge Cells 1-3 using the Cochey Mathod with “Maximum Cuve® [1570)
4 Cplcubxied for Recharpe Cell 4 ising AZMET dafa (Marana Siafion)
Pima County Flood Control District 33072004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

MAY 2003
1 2 - 4 5 i} T ] g 10
Project | Coll1 | Coll2 | Cell3 | cenld RH'L"::' i Eﬁ:"“:::":n Calculated |  Net
Day | Inflow’ Inflow | Inflow | Inflow | Inflow Inﬂn-w:m ".I'nﬁmu"‘ ET Volume® | Recharge
{AF) {AF) (AF) (AF) EAF:I (AF) (AF) {AF) (AF)
1 212 .00 1.09 028 0.0:0 1,37 0.02 0.00 1.35
2 4 47 .00 1.18 1.30 0,00 248 .06 0,00 2.42
| 3.78 0,00 1.07 1.24 0.04 2.3 .06 0.00 2.25
4 4,18 0,00 1.58 1.14 0.0:d 2.7 0.046 0,00 267
5 4,05 0.55 1.48 128 0.50 384 i0.06 0.00 3.78
7] D20 1.51 0,00 .00 1.40 281 0.07 0.03 2.81
7 1.55 1.55 .00 0.00 1.11 2.66 0.07 .04 2.55
3] 0.00 1.54 0.00 0,00 1.07 Z 62 0,03 0.03 255
) 0.00 0.82 0.00 0.00 0.63 1.45 002 0.03 1.40
10 0.88 0.21 0.00 0.00 0.03 0.24 0.02 0.01 0.22
11 2.12 0.38 000 0.00 067 l;gﬁ I].Clg_ .01 1.03
12 0.03 1.dd 0.00 0.00 1.33 2.76 0.02 0.03 2.7
13 .81 1.52 0.78 0.59 1.10 347 D.DE 0,04 381
14 1.21 0,00 0.63 1.03 0.00 1.66 Q.07 0.03 1.56
15 2.13 i0.00 1.30 1.04 0.00 2.3 0.07 .00 227
16 2.28 0.00 1.58 1.340 0.00 2,93 0.07 Q.00 2.87
17 2.34 0.00 079 1.28 0.00 2.07 .06 0.00 2.01
18 2.79 0,00 0.00 0.549 .00 i0.58 0.08 0,00 0,54
19 0.36 0,00 0.00 1.1 Q.00 1.11 .04 0.00 1.07
200 0,00 0,00 .00 .00 0.00 i0.0:0 006 0,00 <0086
21 1.46 0,02 0.00 0.00 005 0.11 0.06 .00 0.05
il 360 0.42 0.00 0.00 0.67 1.09 0.04 0.01 1.04
23 1.0 .82 (i) 0,00 0,71 1.53 0.04 0.03 1.48
29 0,00 ih.28 0.00 Q.00 0.66 .84 0,02 0.04 .88
25 0.00 0.38 0.0:0 2,00 0.34 0.69 0,02 0.0 0.64
26 0,00 .15 0.00 .00 .23 0.38 0.02 0.0 0.33
27 0.83 0.00 0.04 .10 0.00 0.14 0.02 0.0 0.11
28 212 0.00 1.05 0.28 3,00 1.33 0.02 Q.00 1.31
28 2.12 0.00 1.18 0.35 0.00 1.53 0.04 0.00 1.48
30 3.04 0.00 0.85 .49 .00 1.43 0.05 0,00 1.38
31 3.55 0.00 1.10 0.08 0.00 1.16 0.06 0.00 1.1
Tola | 50.13 1157 | 1576 | 1356 | 1054 51.43 1.92 040 49.71
1 Tokal nlhow imlo the agqualization basin
2 Tokal inflow inlo the mcharge colls (1-4)
3 Catculpted for the equalizabon basin and Fechange Calls 1-3 using the Cooley Mathod with “WMadmum Cune® (19704
i Calculabed for Recharge Coll 4 using ADMET daln [Marans Station)
Pima Counly Flood Control District 3012004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

JUNE 2003
1 2 3 4 & & T g g 10
Total
Project | Cefll1 | Cell2 | Cell3 | Celld |Recharge| Calculated | Calculated Net
D2y | infiow' | Inflow | Inflow | inflow | Inflow | Inflow® | EV Volume® | ET Volume® | Recharge
{AF) {AF) {AF) (AF} (AF} {AF) (AF) (AF) {AF)
1 274 0.00 1.55 1.51 0.00 305 0.06 0.00 3,00
2 285 0.0 Q.7 0.36 0.00 1.07 I].I:IE 0.00 1.01
3 042 0.42 0,00 0,00 0.61 1.03 0,05 (.00 0.8
f 000 0.00 0040 0.00 0,00 0,00 0,03 0.01 -0, 04
5 11 0,26 0,00 0.00 0.31 0.57 0.02 0,00 0.55
7] 1.79 0.81 0,00 0.00 0,75 .56 .04 .04 147
7 1.82 0.34 0.00 0.00 0.34 0.68 0.04 0.04 0.60
8 0,00 0.25 03,00 0.00 .60 0,84 0.0z 0.04 0.78
8 0.00 0.33 0,00 0.00 0.35 0.68 0.02 0.04 0.62
10 0.00 0.06 0.00 .00 0.18 0.25 0.02 0,03 0.20
1 1.53 0.00 Q.00 ﬂ.d_.'.__'-' 0.0 D.d; 0.0 0.00 .41
12 1.85 0,00 0,00 1.35 0.0 1.36 .03 0,00 1.32
13 1.85 0.00 0.00 148 0.00 1.48 0.03 0.00 1.45
14 1.B4 0,00 0,00 1.52 000 1.52 0.05 0.00 1.47
15 1.82 0,00 0.00 1.48 0.00 1.48 0.08 0.00 1.42
16 1.80 0.00 .00 1.dj 0.00 1 .di 0.06 0.00 1.38
17 1.81 0.53 .00 0.37 0.47 1.37 0.05 0.00 1.32
18 1.85 0.61 0.00 0.00 0.66 1.27 0.07 0.03 1.16
18 368 0,458 0.00 0,00 0.81 1.30 0.07 0.05 1,19
20 1.71 0,31 0.00 0.00 0.25 0.57 0.04 0.05 046
21 0.00 .24 0.00 0,00 0.63 .87 0,04 0.04 0.78
| 22 0.00 0.22 0.00 0.00 0.45 0.7 0.04 0.04 0.63
2 0.00 0.06 0.00 0.00 0.13 0.19 0.04 0.00 0.15
4 0.37 0.00 0.00 0,04 .00 i0.94 0.04 .00 081
25 013 0.00 0.00 1.80 0.00 1.80 ﬂ.ﬂg 0.00 1.77
26 1.29 {000 .00 1.14 000 .74 0.02 0.00 1.72
27 1,30 0.00 0.00 0.53 0.00 0.53 0.06 0.00 047
2B 0.00 0.00 0.00 0.11 .00 0.11 0.06 0.00 0.05
28 0.00 0.00 0.00 0,00 0.00 .00 0.06 0.00 -0.06
30 0,00 0,00 0.00 0,00 .00 0,00 0, O 0.0:0 -0 06
Toml | 33.56 304 2.25 1505 G58 | 2882 1.28 0.40 27.14
1 Tolal infow inko the egualization basin
2 Total infiow inta the mechasps colls (1-4)
3 Cafcutaied for ite equalization basin and Recharpe Cells 1-3 using the Cooloy BMethod wilh “Taximum Curee™ {1970]
& Cafcuiaied for Rechange Cadl 4 sing AZMET (Marana Siation) cata
Pima County Flood Conirol District 3/30/2004



APPENDIX A

MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

JULY 2003
1 2 d 4 5 6 o T B i} 10
Projoct | Cell1 | Coll2 | Coll3 | Cea | Total | Caleulatod | o oitated | pet
echarge | Evaporation
Day | inflow' Inflow | Inflow | Inflow | Inflow fvRow? Volume® ET Volume' | Recharge
ar | @R | R | R | oan | Tkt (AF) (AF)
1 0.00 0.16 0.00 0.00 0.00 0.15 0.01 0.00 0.15 |
2 0.00 0.00 0,00 000 0.0:d) 0,00 0.0 .00 .00
3 0.00 0,00 0,00 0.00 0.00 0.00 .00 0.00 .00
] {100 0,00 .00 0.00 0.0 i 0 0060 0,00 0.00
<] 0.00 0.00 0,00 000 0.00 i0.00 0.0 0,00 0,00
& 0.00 0,0 0.00 0.00 0.00 0.0 0040 0.00 0.00
T 0.00 0,00 .00 0.0 0.00 0.0 0.00 .00 0,00
B 0.00 0.00 0,00 Q.00 Q.00 0.0:0 0.0 0,00 0.00
a 0,00 .00 0.00 0,00 0,00 i0.00 0,00 0.00 0,00
10 0.00 0.00 0.00 .00 .00 i0.00 0.00 0.0 0.00
11 0,00 0.00 0.00 0.00 0,00 0.00 0,00 Q.00 000
12 0,00 0.040 0.00 0,00 0,00 0.00 0.00 0.00 0.00
13 .00 0.00 .00 .00 .00 (.00 Y] 0.0 0.00
14 0, 50 .00 0.00 .00 .00 0,00 0,00 0.00 0.00
15 .00 0.00 .00 .00 .00 0.00 0.00 0.00 .00
168 0. 00 0.00 0.00 0.00 0.00 .00 0,00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.0 0,00 0.00 (.00 0,00
18 000 0.00 0.00 0.00 0.00 0.00 0.+ Q.00 0,00
15 0.00 0.00 0.00 .00 0.0 0.00 0.00 .00 .00
20 0.00 0.00 0,00 0.040 0.00 0.00 0.0 0,00 0,00
21 0.00 0,00 0,00 .00 Q.00 0.00 0.00 .00 3,00
&2 0.00 (.00 0.00 000 0.00 0.00 0.00 U.t}_g . 00
23 0.00 0,00 0,00 0.0d0 .00 0.00 0.00 1,00 0.00
24 0,00 0,00 0.00 0.00 0.00 0.0:4) 0.00 .00 (.00
25 0.00 0. 00 0,00 0.00 0.00 0.00 0.00 (3,00 0.00
|26 0.00 0,00 0.00 0.00 0.00 0.040 Q.00 (.00 0.00
a7 0,00 0.00 0,00 0,00 .00 .00 0.00 (3,00 0.00
| 28 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
| 20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.0
31 0,00 (1] 0,00 0.00 Q.00 0.00 0,00 0.00 0.00
Total | 0.00 0.16 0.00 0.00 0.00 0.16 0.01 0.00 0.15
1 Tatal Sy milo the equalizibon basin
2 Total infiow into the mchasgs cails [1-4)
3 Caboulsiad foe e equalization basin and Rechargs Colls 1-3 using the Cooley Method with "Maximum Curve” (1870)
4 Calculaded for Recharge Cell 4 gsing AZMET (Marara Siaton) data
Pima Counly Fiood Control District A0 20044




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

AUGUST 2003
i 2 3 4 <] ] T B ] 10
Project Coll 1 Call 2 Call 3 Call 4 H.-::::"ﬂl E{':u:p::;:::n Calculated Mot
Diay Friflaw’ Inflaw Inflow inflaw inflow infis Vokimia® ET Walume® | Recharge
[AF) (&F) {AF) i&F) iﬂ (AF) (AF) [ &F) [ &F]
1 0.00 .00 0,00 i0.0a 0.00 0,00 0,00 0.00 0.00
2 0.00 .00 0,00 000 .00 0.00 0.00 0.00 .00
3 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00
“ 0.00 .00 0,00 0.00 0.0:0 Q.00 0,00 0.00 0.00
5 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[H 0.00 .00 0.00 i0.00 0.00 0.00 0.00 .00 0.00
I 0.00 .00 .00 0.00 0,00 0.00 0.00 0.00 0,040
a 0.00 0.00 0,00 0.04 0.00 0,00 0.00 0.00 .00
b | 0.00 i0.00 .00 0,00 0,04 0,00 0.00 0.00 0.00
10 0.00 .00 0.00 0,00 0.00 0.00 0.00 0.00 .00
11 0.00 (.00 0.00 0.00 0.00 0.00 000 0.00 000
12 0.0 0,00 0.00 0,00 000 .00 .00 .00 0,00
13 0,00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 (.00
14 0.0:0 0,00 0.00 0.00 000 0,00 0.0 0.00 0.00
15 0,040 0.00 000 0.00 0.00 (.00 0.00 0.00 0.00
16 0.00 0,00 0.00 0.00 0,00 0,00 0.00 0.00 0.00
|17 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0,00 0.0:0 0.00 0.00 0,00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0,00 i0.00 0.00 .00 0,00
20 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0,00 0.00
21 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 .00
23 0.0 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
24 .00 0.00 (.00 0.00 0.00 (.00 0.00 0.00 0,00
25 0.0:0 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i) 0.0:0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0,00
28 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
28 0.00 0,00 0.0 0.00 0.00 0.00 0.00 0.00 0,00
a0 0.0 0,00 0.00 0.00 0.00 0,00 0.00 0.040 0.00
a1 0.04 000 ﬂ;‘ﬂ 0.00 .00 0.00 0, 0 0.00 0.00
Total | 0.00 0.00 0. 0.00 0.00 0.00 0,00 0.00 0.00

1 Total inflow imip e equairanion basin

2 Todal inficn indo the recharge cefls. | 1-4)

3 Coloulated for Be egualization basin and Recharps Cells 1-3 waing the Cocley Mathod with "Maximum Curee® (1970
4 Calculaied for Recharge Cell 4 wsing AZMET (Marana Staton) data

Fima County Flood Controd Diistrict 23002004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

SEPTEMBER 2003
1 ) 3 a & 5] [ B ! 10
Project | Coll1 | canz | cona | cena n.:l:p E.?-:I:::'::i.:n Calculated Mot
Day Infloow inflow inflow Inflow Inflow atow Volume ET Volume | Rechargo
(AF) [AF) {AF) (AF) [AF) (AF) (AF) [AF]) {AF)
i 0.00 0.00 0.00 0.0 0,00 (.00 0.00 000 0.00
2 0.00 .00 0.00 000 0.00 0.0 0.00 0.00 0.00
3 0.00 0.0 0,00 i0.00 0.00 0.0 0.00 0.00 .00
4 0.00 0.0 0.00 0.0 0,00 0.00 0.00 0.00 0,00
) 0.00 {3,000 0.00 0.0 0.00 0.0 0.00 0.00 0,00
1] 000 0.00 0.00 0,00 Q.00 i0.00 0.00 0.00 0.00
T 0.00 0.00 0.00 0.00 0.00 .00 .00 000 3,00
i) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
g 0.0d0 0.00 0.00 0.00 0.00 i0.0:0 0.00 0,00 0.00
10 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
11 0.0 000 0.00 0.00 0.00 0,00 .00 .00 0.00
12 0.00 0.00 0.00 .00 0.00 i0.00 0.00 0.00 Q.00
13 0.00 0.00 0.0 0.00 0.00 .00 0.00 0,00 0.0d0
14 0,00 0.00 000 0.00 0.00 i0.00 00K .00 0.040
15 0.00 0.00 0.0:0 0.00 0.00 0.00 0.00 0.00 0.00
16 0,00 000 000 0.00 0.00 0,00 0.00 0.00 000
17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0,00 0.00 i0.0:0 0.0 0.0 0.00 .00 0.00 0.00
10 0,00 000 i0.00 0.00 0.00 0,00 000 .00 .00
20 0.00 0.00 i0.00 0,00 0.0 0.00 0.00 0,00 0,00
21 i0.00 000 0.00 Q.00 .00 0.00 000 Q.00 0.04
22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
23 i0.00 ﬂ'.ﬂﬂ 0,00 0.00 0.00 0.00 0.00 0.0 0.00
24 i0.00 0.00 0,0 0.0 0.00 0.00 0.00 0.0 0.00
25 i0.0: 0.00 0.00 Q.00 000 0.00 0.00 0.00 0.00
26 0.00 0.00 0.00 0.00 0.00 0.00 0.0 004 0.00
27 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
28 0.0:0 .00 0.00 0.00 0.00 0.00 0,00 0.0d 0.00
29 0.00 0.00 0.00 0.00 0.00 0.00 (0,00 0.00 0.00
30 .00 0.00 0.00 0.00 0.00 l;l._[lﬂ 0,00 0.00 0.00
[Towl | 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00
1 Tedal inficw imio the ogqualization basin
2 Total inflow inlo the rechamge calls (1-4)
3 Calculaied for e ogualizaSon hasin and Recharge Calls 1-3 using the Cooley Mathod with "Mamimum Cunva®™ (1570)
4 Calculaded for Recharge Coll 4 wsing AZMET (Marana Station) cata
Pima County Flood Control District 373072004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

OCTOBER 2003
1 2 3 4 -] L T 8 ] 10
Total
Projoci Call 4 Coll 2 Coll 3 Coll 4 Recharge Calculated Calculated Mot
Day Inflow’ Il Iruflas Inflaw Iriflaa e EV Volume’ | ET Volume® | Recharge
|&F) [AF) (AF) [ AF) (AF) (AF) (AF) {AF) {AF}
] (.00 (.00 Q.00 (.00 Q.00 0.00 .00 0.00 004
2 0.00 .00 0.0 0.00 0,00 0.00 0,00 0,00 0.00
3 0.00 0.00 0,00 0.00 0.00 0,00 0,00 0,00 .00
] 0.00 0,00 Q.00 0.00 0.00 0.00 0.00 0,00 0.0
5 0.00 0.00 0.00 0.00 0,00 0.00 ] 0,00 0.4
I 0.00 0,00 0.00 0.00 0.00 (.00 0,00 0.00 0.04
T 0.00 .00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
8 0.00 0,00 0.00 0.00 0.00 0,00 .00 (.00 0.4
a 0.00 0,00 .00 0.00 Q.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 000
11 000 (.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00
12 0.00 .00 0.00 I}.DE 0.00 0.00 0.00 0.00 0,00
13 0.00 0.00 0.00 0.00 .00 0.00 0.00 .00 0.00
14 0.00 0.00 0.00 0.00 (.00 0.00 0,00 0.0 0.00
15 0.00 0.00 0,00 0.00 .00 .00 0.00 0.00 000
i6 .52 (0.0 0.00 0.0d .00 0.00 0.4 0. 0,00
17 1.11 0.30 0.43 0.0 0,130 0.74 0.0 0.0 0.74
18 1.11 0.3 0,50 0.0 .00 0.84 0.0 000 0,83
19 1.1 0.63 0.53 0.00 0.00 1.7 0.01 0.0 1.15
20 1.11 0.71 0.58 0.0 .00 1.28 0.0z 0.0 1.27
21 1.13 0.62 0.60 0.00 0.00 1.22 0.02 0.0 1.20
22 1.15 058 0.64 0.00 0,00 1.18 0.02 Q.00 1.17
23 1.15 0.53 0,78 0.00 0.00 1.12 0.03 0. 1.29
24 1.15 0.22 0,38 0.24 0.28 1.12 0.03 Q.04 1.10
25 1.15 000 0.00 0.53 0.43 0.96 0.0 0.04 0,895
256 1.15 0.00 0,00 0.40 .68 1.06 0.0 0.01 1.04
27 1.15 0.00 0.00 0.17 0.60 0.7 0.01 0.01 0,75
28 1.15 0.00 0.00 0.13 D.EIE 0.88 0,01 Q.01 0.87
Fa] i.15 0.0 .00 0.35 0.74 1.04 Q.01 .01 1.06
a0 1.15 .00 0.00 0.35 .76 1.1 0.01 0.01 1.08
3 1.16 034 0.59 0.13 0.37 1.43 0.01 .01 140
Total | 17.64 324 504 7 32 %50 16.19 0.22 0.06 15.91
1 Tl mhow i (i squniznbon Basimn
2 Towl imfiow o thn rechadpe cefls {1-4)
3 Caiculaled for he equasleation basin ord Rechangs Cels 1-3 ssing (e Cooley Meihod et “Wnemum Curee™ (1970)
4 Calculaied for Rechamge Call 4 using AZMET data from the Tucson Station, modified for tha Liamna ama
Pima Counly Flood Controd Districi 33072004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

NOVEMBER 2003
1 2 3 4 5 G T 8 o) 10
Project | cell1 | cetz | cenz | cend m::;m Calculaied | Caleulated Nt
Day inflow’ Inflow Inflow Inflow inflow infl “i:' EV Volume” | ET Volume® | Recharge
W | @R | @R | AR | @R | e (AF) (AF) (AF)
7 1.28 0.65 0.74 0.00 0.00 1.39 0.02 0.00 1.37
g 1.28 .41 0.94 .00 0.00 1.35 0.02 0.00 1.33
3 1.28 0.40 0.73 0.00 0.00 1.13 0.0z 0.040 1.11
i 1.28 0.36 0.96 i0.00 0.00 1.32 0.0z 0.00 1.30
5 1.28 0.38 1.18 0.0 0.00 1.57 0.02 0.00 1.55
] 1.28 0.34 1.04 0.0:0 0.00 1.38 0.02 0.00 1.36
T 1.27 009 0.32 0.0 0.00 041 0.02 Q.00 0.38
B 0.88 0.0:0 0.24 i0.04 Q.00 024 0.0 0.00 0.23
g 0.88 i0.00 0.0 i0.04 012 022 0.00 Q.00 0.22
10 0.88 0.00 0.00 0.37 0,03 i0.40 0.0 .00 0,38
11 0.00 .00 .00 0.00 0.00 000 000 0,00 0.00
12 0.00 0.00 0.00 0.00 0.00 .00 .00 0.00 0,00
13 0.00 i0.00 0.00 0.00 .00 0.00 0.00 0,00 0.00
i4 0.00 i0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
15 0.00 0.00 0.0 0.00 0.0 0.00 0.00 0.00 0.00
16 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0,00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.04
20 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.040 0.00
21 0.00 .00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
22 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a3 0.00 0.00 .00 0.00 0.00 0.00 0,00 0.00 0.00
24 000 0,00 0.00 0,00 0,00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00
27 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 0.00 0.00 0.00 0.00 0.00 .00 0,00 (.00 0.00
28 0.00 0.00 0,00 0.0 Q.00 .00 0.00 0.00 0,00
30 0.00 0.0 0.00 0.00 Q.00 0.00 0.0 0.0 0,00
Total | 1161 2,63 B.27 0.37 0.15 | 942 0.14 0.0 FIEN

1 Total mfow intd ihe equalization basan

2 Tonal infigey into e rochorps celis [1.4)

3 Calculnbed for the equalization basin ard Rechage Cells 1-3 using the Coaley Meihod vith "WMaddmum Cunee™ [1570)

4 Calpulpied Ky Rechampe Call 4 using AZMET [Marana Sialion) data

Pima County Flood Conirol Desirict 3302004




APPENDIX A
MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT
MONTHLY ACCOUNTING REPORT

DECEMBER 2003
1 2 3 4 5 7] T B ] 10
Total | calcurated
Project | Cell 1 Cell 2 Cell 3 Cell 4 | Recharge | Evaporation| Calculated MNet
Day Inflow’ Inflow Inflow Inflow Inflow Inflow® Voluma’ ET Volume' Recharge
Lo I O T T O O I (AF) (AF) (AF)
i 0.00 .00 0.00 0,00 0.00 0,00 0.0 0.00 0.0
2 0.00 0.00 .00 (.00 0.00 0.00 i0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 1] 0.00 0.00 000 0.00 0.00
5 0.00 0.00 i0.00 .00 .00 0,00 i0.0:0 0.00 0.00
2] 0.00 0.00 000 0,00 000 0.00 0.0 000 0.00
[ 0.00 0.00 0.00 0,00 0.00 0.00 0.0 0,00 0.00
a8 0.00 0.00 0.00 .00 0.00 0.00 i0.00 0,00 0.00
] 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00
10 0,00 0.00 0.0a0 0.00 0.00 0,00 i0.00 0,00 0.00
11 0.00 0.00 0.00 0,00 0,00 0,00 i0.00 0,00 (.00
12 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 .00 0.0 0.00 .00
14 0.00 0.00 0.00 0.00 0.00 .00 i0.00 0.00 0.00
15 0.00 Q.00 000 0.00 0.00 0.00D Q.00 0,00 0.00
16 0.00 0.00 0.00 0,00 0,00 0,00 i0.00 0,00 000
17 0.00 0.00 0.00 .00 0.00 0.00D i0.00 0.00 0.00
18 .00 0.00 0.00 0,00 0.00 0,00 000 0,00 0.0d
18 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0,00 004 0,00 0.00
21 .00 0.00 0.00 0.00 0.00 0,00 i0.00 0.00 0.00
22 0.00 0.00 0.00 0.00 0.00 0.00D 0.0 000 0.00
k] 0.00 0.00 0.0 0.00 0,00 0.00 0,00 0,00 0.00
24 0.00 0.00 0.0 0.00 0.00 0,00 000 000 0.00
29 0,00 .00 (.00 0.0 0,00 0,00 0.00 0.00 0,00
26 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
27 0,00 0.00 000 0,00 0.00 0.00 000 0,00 0.04
28 0.00 0.00 i0.00 0.00 0.00 0.00 .00 0,00 0.00
28 0.00 (.00 i0.00 0,00 0.00 0,00 i0.00 0.00 .00
30 0.00 0.00 0.0 0.00 0.00 0.00 i0.00 0,00 0.00
31 0.00 0.00 0.0 000 0.00 .00 0.0 000 0.00
To@ | 000 000 0.00 0.00 0.00 000 0.00 0.00 0.00
1 Toinl irfiow inks s Egualiralion basin
2 Total infiow into the recharge cells: | 1-4)
1 Calcutaiesd for fhe egualzation basin and Recharpe Ceds 1-3 using the Coolsy Metho wish “Wacimum Curea® (1570).
4 Calculabed for Recharge Cell 4 wsing AZMET (Marana Station) data
Pima Counly Flood Control District 230/2004




APPENDIX B



AZMET COMPUTATION OF REFERENCE CROP
EVAPOTRANSPIRATION

Paul W. Brown
Extension Specialist, Biometeorology
University of Arizona

INTRODUCTION

The Arizona Meteorological Network (AZMET) calculates reference crop
evapoiranspiration (ETo) using a modification of the Penman Equation developed for the
California Irrigation Management Information System (CINIS) by Snvder and Proit
(1985). Reference crop evapotranspiration computed using this procedure provides an
estimate of ET by a cool season grass, 8-15 em in height, that completely covers the soil
surface and is well watered. A detailed discussion of computational procedures employved by
AZMET are provided in the paragraphs below.

ETo COMPUTATIONAL PROCEDURE

The CIMIS Penman Equation was developed for use with hourly weather data. Required
input data for the ETo computation include hourly means of air temperature (Ta: units of
degrees C), vapor pressure deficit (VPD; units of kilopascals: kPa), wind speed (U2 units of
m/'s), and net radiation (Rn: units of mm/hr of equivalent evaporation). Hourly values of
ETo (EToh) in mm/hr are computed using the following:

EToh =W*Rn + (1-W)*VPD*FLU2 i1)

where W is a dimensionless partitioning factor, and FU2 is an empirical wind function
(units: mm/hr/kPa). Daily values of ETo are computed by simply summing the twenty-four
hourly EToh values computed from Eq. 1 Tor the period ending at midnight (end of AZMET
day). Specific computational procedures used to obtain the required parameters for Eq. |
are provided helow,

Net Radiation { Rn)

CIMIS originally measured Rn using instruoments known as net radiometers, CIMIS
abandoned the use of net radiometers in the early 1990s for a variety of reasons. AZMET
chose not use net radiometers and has computed hourly net radiation since network
inception (1986) using a simple, clear sky estimation procedure that uses solar radiation
(SR) expressed in units of MJ/m*m/hr and mean hourly vapor pressure (ea; units: kPa). The
procedure is provided below;



For Daytime Conditions (SR==0.21 MJ/m*m/hr):

Rono = 27T7.8%(-0.3 + D.76T*SR) (2}

For Nighttime Conditions (SR=0.21 MJ/'m*m/hr):

Rno=277.8%(-0.17 + 0.767T*5R + 0.056%ea) i3

where the constant 277.8 converts the units of Rno from MJ/m*m/hr to W/m*m.

Vapor pressure (ea) is computed by subtracting VPD from the saturation vapor pressure
(es):

ca=ps=YVPD (41

where es is computed using the following:

es = 0.6108*exp((17.27*Ta)/(Ta+137.2)) (5)

Ii is important (o note that this simple computational procedure for Rn works well in
Arizona because: 1) the vast majority of the days are clear and 2) vapor pressure is
reasonably constant throughout much of the vear. Use of this Rn estimation procedure in
regions with abundant cloudiness and high humidity is not recommended.

The Roo computed from Equations 2 and 3 is in units of W/m*m. Equation 1 requires net
radiation in units of mm of equivalent water evaporation (Rn). This conversion of units is
accomplished by dividing Rao in W/m*m by the latent heat of vaporization as follows:

Rn = Rno/(694.5%(1-0.000946* Ta)) (6)

where Ta is the mean hourly air temperature.

Partitioning Factor (W)

The partitioning factor, W, is computed wsing Equation 7:

W = 5/(S+G) (7



where S is the slope of the saturation vapor pressure curve at Ta and G is the psychrometer
constant.

The value of S in uniis of kPa/C is computed using the following:

S = ex™(597.4-0.571*Ta)(0.1103*(Ta+273.16)"1) %)

where es is the saturation vapor pressure at Ta.

The psychometer constant, G, Is computed using the following:

G = 0.000646* P*(1+0.000949* T a) (%)

where P is atmospheric station pressure in units of kPa.

For computation of ETo, P is considered a constant and computed from elevation above sea
level.

Vapor Pressure Deficit (VPD)

Vapor pressure deficit is computed by AZMET dataloggers and therefore no computation is
required to obtain VPD. The AZMET datalogger computes VPD by 1) computing the
saturation vapor pressure (es) from air temperature, 2) multiplying es by the relative
humidity fraction to obtain actual vapor pressure (ea), and 3) subiracting ea from es to
obtain VPD. The hourly VPD value used in the ETo computation is the mean of 360
individual VPD computations (dataloggers scan sensors and make computations every 110
scconds).

Wind Function (FUZ2)
Two wind functions (FU2; units mm/hr/kPa) are used to compute ETo — one for daytime

conditions (Rn=>0) and one for nighttime conditions (Rn<={0). These wind functions are as
Tollows:

Daytime: Ro=>0

FU2=0.03 + 0.0576*L'2 (10



Nighttime: Rn<=0

FU2 =0.125+ 0.0439*L12 (1)

where U'2 is the mean hourly wind speed obtained at 2 height of 2 m in units of m/s. AZMET
measures wind speed at a height of 3m (U3); thus AZMET wind speeds are adjusted using:

U2 =0.93*1L3 (12)

where the constant 0.93 is derived from the standard power law equations that predict the
variation of wind speed with height.

ALMET vs. CIMIS ETo

Both AZMET and CIMIS provide ETo data for locations along the Colorado River for use
in on-farm water management and to aid in overall management of the Colorado River. It is
therefore important that AZMET and CIMIS compute ETo in a similar manner. Both
CIMIS and AZMET use the same basic procedure for estimating ETo from hourly weather
data. The only significant difference between AZMET and CIMIS ETo procedures rests
with the computation of Rn - an important parameter in the ETo computation, AZMET
uses a relatively simple clear sky procedure for estimating Rn. This procedure compares
well with Bn measured with net radiometers. CIMIS originally used net radiometers to
measure Rn; however, CIMIS abandoned measurement of Ro in the early 1990s and now
uses an hourly R estimation procedure based on the work of Dong et al. (1992), A direct
comparison of AZMET and the current CIMIS Rn procedures is nearing com pletion and
should be available in written form by June 1998, Completion of this work will determine
how much difference (if any) we can expect between AZMET ETo and CIMIS ETo.

REFERENCES
A. Dong, S.R. Grattan, J.J. Carroll and C.R.K. Prashar. 1992, Estimation of davtime
nel radiation over well-watered grass. J. Irr. & Drain. Eng. 118(3): 466-479, ASCE.

Snyder, R. and W, Pruitt, 1985, Estimating reference evapotranspiration with hourly
data. In R. Snyder et al. (ed.) California Irrigation Management Information System
Final Report. June 1985, Vol. 1. Land, Air and Water Resources Paper #10013-A.
Univ. of California-Davis, Chpt. VIL
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March 26, 2003
TURNER

LABODEATORIES I

David Scalero

Pima County Flood Control District
201 N, Stone, 4th Floor

Tucson, AZ B370]

TEL: (520} 740-6350

FAX (3520) 740-6749

RE: MHPERP Order No.; 0302169
Dear David Scalero,

Tumer Laboratories, Inc. received 2 samples on 2/12/03 for the analyses presented in the
following report.

All results are intended 1o be considered in their entirety, and Tumer Laboratories, Inc. is not
responsible for use of less than the complete report. Results apply only to the samples
analyzed, Samples will be disposed of 30 days afier issue of our repont unless special
amangements are made.

Ihe pages that fellow may contain sensitive, privileged or confidential information intended
solely for the addressee named above, If you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also retumn the attached sheet(s) to the sender by mail.

Please call if you have any guestions.
Respectfully submitted,

Tumer Laboratories, Inc.
ADHS License AZ0066

Timothy
Laboratory Direct

445 NORTH COYOTE [RRIVE [ ] SUITE mjo4 L] TUCSN, ARIFONA E5745 L1 520 BR2-5AE0 L] FAX & 500 BRZ-97T08



Turner Laboratories, Inc.

CLIENT: Pima County Flood Control District
Froject: MHFPERRF
Lab Orier: 0302165

Date Received: 212003

Date: 26-Mar-£)3

Work Order Sample Summary

Lab Samgple 11
0302169-01A
0302169-018
0302169-01C
0302164010
0302169-01E
030Z169-02A
0302169-028
0302169-02C
0302169020
0302 169-02E

Client Sample 11
Source Waoler [nfluent
Source Woter [nfluent
Source Water Enfluent
Souree Water Laffuent
Source Water Influent
HP-1

HP-1

FIP-=1

HP-1

HP-1

Tag Number

Collection Date
I3 11:25:00 AM
21203 11:25.00 AM
21203 11:25:00 AM
L2031 12500 AN
1208 11:25:00 AM
L1203 23000 AN
212003 2:30:00 AN
212003 2:30:00 AM
21203 23000 AM
21203 2:30:00 AN



Turner Laboratories. Inc. Date: J6-Mar-03

CLIEXT: Pirma County Fleod Control Disirict
Froject: MEPERP CASE NARRATIVE
Lab Grder: 030169

Some of the analyses used for the chemical determinations in this report may not be licensed by the
Arizona Department of Health Services for use in a wastewater matrx.

Analytical Comments for METHOD COLOR_DW, SAMPLE 0302169-01B: The color result is
expressed as 'true’ color,

Prep Comments for 245.1 PRWW, Sample 0302169-01D: The prep HoldTime for mercury was
excecded by 5 days.

Analytical Comments for METHOD COLOR_DW, SAMPLE 0302169-02B: The color result i
expressed as ‘apparent’ color.

Prep Comments for 245.1PRDW, Sample 0302169-02D: The prep HoldTime for mercury was
exceeded by 5 days.

P



Turner Laboratories, Inc. Date: 26-Mar-03

CLIENT: Fima Coanty Flood Control District Client Sample ID: Source Water Influent
Lab Order: 0302169 Collection Date: 21203 11:25:00 AM
Iroject: MHPERF
Lab 1D G021 659014 Matrix: WASTE WATER
Analyses Result POL Qual Units n¥ Date Analvzed
ICP METALS IN WATER & WASTE WATER EZ0D.T Analyst. RAD
Areenic ND R ] mg'L 1 2FETIOE 40141 PM
Barium HD 1.0 mg'L 1 273 4:01:41 PM
Cadmum HND 0,080 mg'lL 1 272TIG A:D1:41 PM
Lo a4z au mg'L i 2FETIG 40 4T
CEramLE [ [w] (iR ] mg'lL 1 22T 4:01:41 PM
Copper (¥a] 0.1 mgL 1 U703 4:01:41 PM
e 053 0.0 mg'l 1 2ATI03 4:01:41 PM
Lie=ag MO (iR 1-1 mgf 1 AT 4:01:41 PM
Idagneskum a3 an mgll 1 2ATA 4:01:41 PM
WancaneEn MO (i ] mg'l 1 LAV £:01:41 PM
LT T ] 8] 0.0 mgiL 1 2RTOA 40041 PM
Sikear MO 0020 mg'l 1 LT3 £:01.41 PM
Sodium 134 20 mglt 4 33403 4:58:02 PM
Tme [ w] .80 mgiL 1 273703 4:01.41 P
MERCURY IN WATER & WASTE WATER E245.1 Analyst RAD
Marcury ND 0.0010 malL 1 1703 2:40.00 P
ANIONS BY ION CHROMATOGRAPHY E300 Analyst TAR
Chioride 100 50 mgiL 5 21303 101400 AN
Mitrogen, Mitrabe (As N} HND 5.0 mgiL 5 2M3A03 10: 14,00 AM
Milrogen, Milrie 0.80 0.50 megiL 5 2r13103 109400 AN
Saillabe =i] 25 mipL. 5 2r13003 10:94:00 AN
VOLATILE ORGANICS BY GCMS E624 Analyst: KP
1.1, 1-Trichirosithans MO 20 gL 1 226003 4200 Pid
1,1,2,2-Tetrachiomathans KD 20 gL 1 2r26/03 04200 P
1,1, 2-Trichlcecaihans KD 20 Pl | 2728000 B 2-00 Pt
1, 1.[hchiorethans: N 20 gl i 2F2ENT R 300 Pt
1, l-Cactdmustieng MO 50 [T 8 | 2726003 04200 Pl
1,2-Dichiorobanzens WD 20 Pl 1 220/0% BoA2-00 P
1, 2.Diichlorosthans ND 20 Pl 1 226003 BoA2:00 PM
1, 2-Dichionogropars HD 20 ppl 1 22003 B:42:00 PM
1, A-Dichiorobeneens ND 20 ppl 1 220003 BA2:00 PR
1, 4-Dichiorobarsene MDD 2.0 ppll 1 220003 B:42:00 PM
Henrens ND 20 upil 1 DAY B:A2:00 P
Bromodehiarormalhans MWD 20 wall 1 220003 B:42:00 PM
Bromodomm [ 2.0 gL 1 P23 E:A2:00 PR
Bromornathans MWD 20 HgL 1 22603 B:42:00 PR
Carbon istrachionds WD 20 gL 1 2R2EI03 &:42:00 M
Chiorobanzéns i) 20 gL 1 2R BA2100 P
Chiorpssthane HD 5.0 gL 1 2rIAM0 &:42:00 PM
[Pualilieia; Wi = Mot Detectod ai or above the POL PQL - Practical Quassitaimn Limid
i - Anabyte detecied below quanititation Bmits 5 - Spfle Recovery outside secepred pecovery limis
H - Anatyse deiecied in the associaind Moiad Rlank it - RPD ootiids secepiad recovery limits

* . alee evoreds Maximum Contamizant Level E - Valic abone quaniitation ranpe



Turner Laboratories, Inc. Date: 26-Mar-03

CLIENT: Firma County Flood Conirol District Clent Samphe ID: Source Water Influcm

Lab Dyrider: axn2Lan Collection Date: 21203 11:25:040 AM
Project: MHPERP
Lak [T 0302 16001 A Matriz: WASTE WATER
Analyses Result POL (ual Units nFE Date Analyzed
Chicrcionm (78! 24 Mgl 1 22600 64200 PM
Chisremathane HD 50 pp'll 1 A0 B:42-00 P
cis-=1, S-Diichloropropene MND 20 Bl 1 22600 54200 M
Dibromachioromethane MD 240 Pl i 26003 §:42:00 PM
Ethyiberenn Wl 20 oL i HPEG A0
Bethylens chionde KD i1 ppl | A0 64200 PN
Tetrathioroethens MO 20 Pl 1 2G03 84200 PM
Tobusane HD 20 el i A0 64200 PM
tranag-1,2-Dechiaroathans HD 20 ppl 1 DR B:A2:00 B
trans-1,3-Dichloropeopens ND 20 bl i AR08 B:d2:00 B
Trchlaroathens HD 0 ol i R0 B:42:-00 P
Trichlomfuarmimaians KO 5.0 ppl i FAE0E B:42:00 P}
Winiyd chiofide HD 20 il i 2rAE0N B4 200 P
Surr: 4, 2-Dichloroalhans-cd 107 T0-130 REEC i 00N 64200 P
Surr: 4-Bromofusrobanzans 100 TO-130 REEC i R0 G A 200 P4
Burr: Fludrobenzens 108 To-130 RREC i D600 B:42:00 P
ALKALIMITY M2320 B Analyst: DV
Aliplingy, Total (As Cal03) 200 1.0 mpl Call3 | DrEEA0E 00000 A
COLOR IN DRINKING WATER M2120 B Analyst: DV
Color =15 1§ E LUinis i 213003 BoDO:0D A
PH E150.1 Analyst: DV
pH 1.5 1] pH uniks 1 ZH 303 50000 P
TOTAL DISSOLVED SOLIDS M2540 C Analyst: DV
Tolnl Cissolved Sclds [(Resicus, 480 20 migl 1 2 B BoO-00 A
Fillerabia)
TOTAL KJELDAHL NITROGEN E351.1 Analyst: DV
Hitrposen, Wjpiciall, Toal - i el 20 228803 115000 &AM
TURBIDITY E180.1 Analyst: DV
Turbidity 14 00 NTW 1 2303 Be00:00 AN
Quabfiers:  ND-NotDesected morabovethe POL.~ POL - Practical Quamtitation Limi
1 = Analyte deteceed below quanriitanion |immns 5 = Spike Recovery outuide scoepond recenvery limss
H = Analyse desecied in the ssencmted Method Blank R « RFMD) outasde accepted recovery [mits

* - Walee excerds Maxirmum Cortaminant Level E - Value sbone quanitizion renge



Turner Laboratories, Inc. Date: 26-Moar-013

CLIENT: P Couty Flood Cantral Distriet Client Sample ID: HIP- 1
Lab Order: 0302169 Collection Date: 212703 230000 AM
Projeci: MHPERF
Lab ID: 0302169-024 Matriz: GROUNDWATER
Analyses Result POL Qual Units DF  Date Analyzed
ICP (TOTAL) METALS IN DRINKING WATER E200.7 Analyst: RAD
Banumn MO 1.0 mp'l 1 F1TI0A 52227 PM
Cacmium MO 0.0020 mg'L 1 AT BITIT PV
Calcium kL] 44 mp'l 1 TR 5:22:2T PM
Cheomiim MO R mgiL i TG BITZT PM
Coprpar LRE 0020 mg'L 1 TG 52237 PM
Ircan 043 0.30 mgiL 1 AT 5 X2IT PM
Magnasium 15 30 mg'l 1 A 82227 PM
Miamganesy HD CL020 mgfl 1 TN 52227 PM
Sitime MO a0 mg'L 1 T 5:22:2T PM
Sodium Ta 10 mg'l 2 ST G800 PM
Zinc 043 0 040 mg'L 1 T B:22-2T PM
GFAA METALS IN WATER E200.9 Analyst RAD
frsmnic HD 0.0050 mgl 1 21803 1:00:00 PM
Lnad 0.038 0.00%0 mgfl 1 3720/03 1:06:00 PM
Saolanium MO 00050 mg'L 1 LME03 1:27:00 PM
MERCURY (TOTAL) IN DRINKING WATER E245.1 Analyst RAD
Mercury MD e L mgl i T3 2:37:00 PM
ANIONS BY ION CHROMATOGRAPHY E300 Analyst: TAR
Chicrida T 20 mgl 20 HW0OA 8:16:00 PM
Mitrogan, Mitrate (&s M) i.2 1.0 mgl 1 20 103300 A
Hitrogpan, Nitrile MD 0.0 mg'L 1 203 103300 A
Sufate 140 100 mgL &0 2103 5:16:00 P
PURGEABELE ORGANIC COMPOUNDS E524.2 Analyst: KP
1.1, 1.2-Tetrachioroethans ND 0us0 (118 1 220 4:3200 PM
1.1, 1= Trichicroathans HO 05k [1-1/8 1 2IHE0D £:32:00 P
i1 2. 2-Tetrachlccotthans KD LU ¥ [T-19 1 2I3EM0T £:32:00 PM
1.1, 2-Trchicroathans ND 050 'k 1 TG 4:32:00 PM
1. 1-Dichicroethans ND (LR F] -9 1 2M26M3 £:32.:00 PM
1. t-Dichicrosthens WD 050 e 1 2MTE0I 4:32:00 PM
1. 1-Dichioropiopent N (FR1¥] T8 1 2M26M03 £:32:00 PM
1.2, 3 Trchionbeners ND 050 g 1 IEMI 43200 PM
1.2, 3 Trchianaprogsansg MDY 0.50 (Al L 22603 43200 PM
1.2.4-Trichisrobensomng MO Q.50 LI 1 2M26M3 4:32:00 PM
1.2.4-Trmethylbensens WD Q.50 (L1 1 272803 £:32:00 PM
1.2-Dichicroberdans HD 0.50 [FAL 1 MTEMI 43200 PM
1.2-Dichicroathans HD Q.50 AL 1 272603 4:32.00 PM
1. 2-Dichicropropant KD 0.50 (Eil 8 1 2M2603 43200 PM
1.3.5Trimethylbenzene MD 0.50 gL 1 272003 4:32-00 PM
(aaliBeri: M1 - Mot Dietecied al or above the POL ML - Practical Chiastitabion Limsil
J = Analyie detecied helew' quanititation limits 5 = Spike Wecovery outside acoopiod recovery limits
B - Aralyie deferied in the asocisted Method Blank R - RPD oulssde sodopied recovery lemits

* . Valoe excoes Maximem Contamonad Level E =« Walue aberve quantitation mnge



Turner Laboratories, Inc. Date: 26-Mar-63

Client Sample IT: HP-1

Qustifiers:

NIF - Mot Deteried oi or above the POL
1 - Analyie detecicd below quaniticatien limsts

H - Anabyie dessgted i the avoscigind Method Blank

* « Walue eaceedhs Mugiemmm Cotiminam Level

POL - Peasthical Quantdation Limil

CLIENT: Pima County Flood Control Distnict

Lab Cirder: 03021 6% Collection Date: 271203 2:30:00 AN

PFroject: MHFERFP

Lab ID: 03021 69-024 Martrix: GROUNDWATER

Analyses Result POL Qual Units ¥ Dhate Analveed
1. 3-hehisobentona O 050 Pl 1 220000 4200 I.‘_H
1 3-echicemenroang D 0.50 [T 1 22000 42200 P
1.4-{Rehicroberzena [y 1n] 0.50 gL 1 2720000 40200 PM
2.2 Rchiropropans D .50 Pl 1 22600 43300 PM
I-Chinrobalunms [ .50 gL 1 IR 4000 P
4-Chiprotoloars D Q.50 pgL 1 22603 4:32:00 PM
A-lacprm ks HND 0.50 pgiL 1 220000 43200 P
Benzone D .50 o 1 22603 42200 Pa
BrompSenzeng D 0.50 gL 1 272600 43200 PM
Bromochioromasihans D .50 =L 1 22603 43700 P
Bromodichlonmmsthane byl Q.50 ik 1 2726503 #:32:00 P
Bromodom M 0.50 WL 1 22603 4-32:00 P
Bromomathang k] 0.50 i 1 22600 4:32:00 Pt
Carbhon letmchionde MO 0.50 gl 1 22603 4 32:00 P
Chiomobenzens WO 0.50 L 1 22600 43200 Pt
Chigroathane ] 0.50 [U=18 1 228003 43200 Pid
Chignoform MO Q.50 (T8 1 22600 43200 P
Chioromaihans HD 0.50 [T 1 22603 43200 P
=1, 2-Dichiomgthena D 0.50 [T-118 1 2r2600 43200 PM
cxie 1, 3-Dichiormogpnopens MO 0.50 bl 1 2r26/03 4:32°00 P
Dibsomochionomeihana MO .50 'l 1 23603 £:32:00 P
Dibvomomedhane HD 0.50 pEk i 23603 43200 P
Dichicrpdifluccomethans MO 0.50 118 1 ZrA603 43200 PM
Eityibenzene MO 0.50 wpll 1] 253803 43200 P
Hexachiorobuladiana MO 0.50 111118 1 ZrA603 43200 PM
isopropyibenzens MO .50 sl 1 U6/ 43200 PR
lethvyders chioride MO (.50 [T+ 1 2803 23200 P
n-Butyibensens WO .50 (111 1 ZrI6M3 4:32-00 FM
i-Mrapytiecr o HD 050 HEL 1 e, Bl - Pl R
Haphtngens MO .50 gL 1 2TPEM3 4:32:00 PM
soe-Butyibanz ena HD 050 waL 1 G 4:32:00 PM
Styrana MO oL.50 [1=18 1 213603 4:32:00 PM
1erl-Busyibanzans HD G50 pglL 1 ZrI6I03 4:32:00 PM
Tatrachiorpatheng MO 050 gL 1 2603 4:32:00 PM
Teoluena HD 050 pp'l 1 DG 4:32:00 PR
{rans-1.2-Dichioroethans MO 050 'l 1 260 4:32-00 PM
irans-1_3-Dichioropropena [ 050 Pl 1 22603 4:32:00 P
Trichioroathens WO .50 118 1 SF2E0F 43200 PM
Trichiprofiuonametans MO 050 el 1 22607 4:22:00 PM
Winyl chioride HO 050 pp'l 1 S260F 4:32:00 P
Eybenes, Tobal e [R] 050 el 1 226503 4:32:00 PM

Surr: 1. 2-Dichiorobenzene-d4d w0 70130 NREC 1 IR0 4:32:00 P

5 - Sipike Eotooery oulside scoopied necoverny lemits
R - RPD outside sccepled recovery fimit

E = Walwr shove guantitalion mnge
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Turner Laboratories, Ine.

Date: 26-Afar-03

CLIENT: Pima County Flood Control Phisirict Client Sample 1D: HP-|

Laly Order: 0302169 Collection Date: 212703 230000 AM

Project: MHPERP

Lab ID: 0302 169-02A Matriz: GROUNDWATER

Analyses Resuli POIL Qual Undis n¥ Itate Analveced

Su. 4-Bromaliuombenzens B5.0 T0-130 SREC 1 226503 4:32:00 Pl

ALKALINITY M23i20B Annlyst: DV
Alicniniy, Total (s Cal03) 160 10 mgil CaC0a 1 22503 G:00:00 AM

COLOR N DRINKING WATFR MM 8 Fonalysh O
Color MDD 15 Linits 1 2303 8:00:00 Akl

HARDMESS M2340 B Analyst: TAR
Hardness, CalciumMagneaium (e ko] 1] mgiL 1 e, Hak]
Cal0n

PH E1501 Anafyst: DV
P 6.8 a pH uniis 1 2203 5:00:00 PM

TOTAL DISSOLVED SOLIDS M2540 C Analyst DV
Total Dissplved Scids (Residues, 480 20 mplL i AT B0000 AM
Fitaraiia)

TOTAL KJELDAHL NITROGEM E351.1 Analysl: DV
Hitrogan, Kjeldahl, Total MO 0.sh mEL 1 22400 11200000 AR

TURBIDITY E180.1 Analyst: DV
Tuirkidity 1.8 (18 1) WNTU 1 ZITE0A B:DO00 Ak
Dualilieea: W - Mot Detecicd at e ahove the PR I‘E:L = Practicall Quantiimion |imi

1= Analyte deteciod below quanitaation lemits
i - Anslyte detested in the assnciated Method Bland

* « Walso oxooods Maamum Comaminant Level

& - Eplke Reconery outisds acoopied recovery limits
K - RI'D ouiside seceplad moovery limits
E - Value shave guiissitalen mnge
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April 09, 2003

TURNER

LARDEATORIES INC,
David Scalero

Pima County Flood Control Distnet
201 M. Stone, 4th Floor

Tucson, AZ B5701

TEL: {520) 740-6330

FAX (520) 740-6749

RE: MHPERF Order No.: 0303186

Dear David Scalero,

Turner Laboraiories, Inc. received 2 samples on 3/12/03 for the analyses presented in the
following repon.

All results are intended 1o be considered in their entirety, and Tumner Laboratories, Inc. 15 nol
responsible for use of less than the complete report. Results apply only 1o the samples
analvzed. Samples will be disposed of 30 days after issue of our report unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. If you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also retumn the attached sheet(s) to the sender by mail.

Please call if vou have any questions
Respectfully submitted,

Tumer Laboratories, Inc.
ADHS License AZ066

Laboratory Direclor

1445 NORTH COYOTE DREIVE & SUITE 104 L] TUCSDMN, AREFONA BST45 B SI0 NBZ-5HHD @ FAX # 510 BRI-9THRR



Turner Laboratories, Inc. Dare: (% Apr-i13

CLIENT: PMoma Coundy Flood Contral Dhstrict
Project: MHPERP CASE NARRATIVE
Lub Cirder: (3031486

Some of the analyses used for the chemical determinations in this report are not licensed by the Anzona
Department of Health Services for use in the indicated matrices.

Analytical Comments for METHOD 524.2, SAMPLE LCS-720324: The recovery of 1,1,2,2-
tetrachloroethane is outside of acceptance limits; however, since no 1,1,2,2-tetrachlorocthane was
detected in any of the associated samples, it is the opinion of Turner Laboratorics that the quality of the
sample data 15 not affected by the elevated percent recovery.

Analytical Comments for METHOD 300_DW, SAMPLE 0303186-01B: PQLs are elevated because the
sample required dilution due to matrix interferences.

Analytical Comments for METHOD TKN_WW, SAMPLE 0303186-02C MS/MSD: The recovery of
TKN is outside of acceptance limits due to matrix interferences. The recovery is acceptable in the
LCS/LCSD.



Turner Laboratories, lnc.

Dhate: D0 4 wr-(13

CLIENT: ifima County Flood Control District Client Sample 1D: Source Water
Lab Oireler: 0303186 Collection Date: 371203 5:08:00 AM
Project: MHPERF
Lab ID: 003 R6-01 A Matrix: WASTE WATER
Afalyies Result POL Qual Unies nF Date Analvzed
ICF METALS IN WATER & WASTE WATER E200.T Analyst RAD
Artimany M 181 mpL 1 22003 21148 PM
Arspnic MDD (11 mgl 1 22003 211 48 PR
Bawiumn D o mpl 1 320003 2:11 48 PM
Banyilum HD QA mgL 1 26503 oGl 0 PR
Codmium K Wl mgL i J20003 2:11 48 PR
Chromium D a0 mpl 1 A20003 2:1148 PM
Laad MO 015 mgL 1 Ar20003 2:11:48 PR
Hkchuel in] A0 mpL 1 20003 21148 P
Sedartium KD Q.10 mL 1 A20003 2:11:48 P
Thadium KD Q.0 mgL 1 20003 21144 PM
MERCURY IN WATER & WASTE WATER Ez245.1 Analyst RAD
Mescuiry WD 0,000 gL i Rr21M03 33T 00 PM
ANIONS BY ION CHROMATOGRAPHY E300 Analyst: PGOD
Hibogen, Mitmis (A8 N) KD 50 mgL g JN203 5:12:00 P
Hibrpgon, Nigribe MO 0.50 mgiL g AM203 51200 PM
PURGEABLE ORGANIC COMPOUNDS E524.2 Annlyst; KP
1,1, 1-Trnchicrpathane MO 050 ugL 1 L2403 7217100 PR
1,1,2-Trichlcsoaihans L[] 0540 wg'L 1 24103 7:11:00 Pt
1. 1-Chchiaraethens MO 0.50 gl 1 A3 71100 P
1,2-Dichiorabanzens HD 080 gL 1 HER3 711200 P
1, 2-Lhchigraethans HO 0.80 gl 1 HTA0F 71100 Pl
1,8-Dhchioropranans HNO 0.560 pglL 1 22403 711200 PM
1, 4-CHehigrabanrang HO 0.80 gL 1 A3 721100 PM
Benzens L[] 0.50 Pl 1 403 7:11:00 P
Bromodichiommathans HO o.50 il 1 IR0 711500 P
Bromofiem Ly [ 050 (=1 1 2403 7:11:00 PM
Caben nbishilanss [L1H] 050 gl i MR 711500 FM
Chiorabenzana WD 050 HaL 1 324/03 7:11.00 PM
- hiamloem MO 080 [[=4 1 J24M3 71100 PM
ci5-1.32-[Hehloroathene D 050 (U= 1 32403 71100 PM
Ditromochionomslnans MO .50 vl 1 32403 71100 PM
Eilyanzena HD 050 L 1 203 T:11:00 FM
Slyrans MO G50 HEL 1 L2408 T:11:00 PM
Teirachicrpedhans MO i) (T4 1 X203 T:11:00 PM
Tolene MWD .50 wol 1 40 7:11:00 PM
irmans-1.2-Dichloroethens NE 0S50 [[-18 1 224003 711100 FM
Trichiorcethens ND 050 el 1 32403 T:11:00 PM
Winyl chioride MO 050 [Ty 1 2403 71100 PN
Xylones, Taolad WD 050 [T 1 32403 7:11:00 PN
Qmslifivris NI - Mot Divtoceed w8 ar abovve the POL PO - Practical Quanisazion Limil

1 = Aralyte detectnd below gaanmitaison limia
B - Asalyie drieciod 1= the associaled Mothod Blank
* - Valur sngend Maxinsam Costamrinan Level

5 - Spike Recovery outside scoopiod rocovery Emits

B - BI'D outaide accepied recovery
E = Walue shave quanrilslisn range

s



Turner Laboratories, Inc. Dare: 0%-Apr-03

CLIENT: P Coumnty Flood Cositrol Dastract Client Sample [ Source 'Water
Lal Crrdler: (303 ] Ky Collection Date: 31203 &:08:00 AM
Projeet: MHPERF
b 10 3031 Bo-01 A Mlatriz: WASTE WATER
Adilvses Hesuld ML Crual 1nits nr Diate Amalveed
Surr: 1, 2-Dechiamobanzmsns-54 850 Ti-130 WAEC 1 224003 719,00 P
Sar: 4-Eepmafiorobenzans ar 0 To-130 WAEC 1 243 T:11.00 PM
TOTAL KJELDAHL NITROGEN E3511 Analyst. DV
Katnagen, Keldahl, Tolnl a8 10 mp'l 20 3303 110000 &AM
Duabilbers: ML = Wod Dietectod at o ahave the POIL - POL = Practical Duant talsen Lima
§ - Analyie deteciod belosw quanibitstion Hmits & < Splkr Recovery rubnide sccepted recovery limits
[ = Aralyie detected in the assnciated Methed [lank K = RFD owtaiche acorpied rocovery limit

* .« Vahie excooids Maximum Contamisang Level E » Walur above quanatnm range



IR

Turner Laboratories, Inc.

Date: 00-Jpe.ild

CLIENT: Prma County Flood Control District Client Sample [D: HP-1
Lab (hreler: 03031 86 Collection Date: 371203 24000 PM
Projeet: MHPERF
Lab 1y 0303 ] Bi-02 A Matrix: GROUMNDWATER
Adtalyses Hesalt PO Qual 1mits I Dare Analyzed
ICP {TOTAL) METALS IN DRINKING WATER E200,7T Analyst RAD
Bafim [ Jim] .0 mgL 1 A 14430 P
Beryihum MO 08.16 mgL 1 A0 £:50:02 P
Cadmniurs O 0.0034 mgL 1 3003 14428 P
Chramium O 0034 mgL ] A0 14426 Pii
[T glim} 8,19 mpgLl i Sr0mE Viado20 P
GFAA METALS IN WATER E200.9 Analyst: RAD
Artimony O 0. 0D mjl 1 SER0 Bo5800 FM
Arseric HD 0.0050 mp'L 1 AR24N3 71400 P
L3 000 ills i mgl 1 203 40700 P
Salgrium O 00050 mgL 1 STRN0T 12:98:00 PM
Thalium WD 00020 mgl 1 263 4:56:00 PM
MERCURY (TOTAL) IN DRINKING WATER E2451 Analyst RAD
Mercury O 0.000 migil L] 22103 3:31:00 P
ANIONS BY ION CHROMATOGRAPHY E300 Analyst: PGD
MNilropgen, Mirsls (A N) ar 1.0 mgil 1 AM2003 48400 Pl
Nilrogen, Minta ND .10 mg'l L | 3r12/03 4-54-00 Pp
PURGEABLE DRGANIC COMPOUMNDS ES524.2 Analyst: KP
1, 1. 1-Trichioros hare WD a.&a HpL 1 22400 T A2:00 P
1,1, 2-Trichianoa uang Ml .50 [Fiy N 1 24003 T:42:00 P
1, 1-Dichovoeihens ND 0.50 HEL 1 2403 T AZ:00 FM
1, 2-Dichiormbenions MO 0.50 pEL 1 24003 TAZ00 M
1, 2-Duchicfosifans MND 0.50 [T-U 8 1 32403 TAR00 PM
1. 2-Dechioiopropans MO 050 [1-48 1 2403 74200 P
1, d-Dishilorabens s HD 050 ugl 1 242/03 T:42:00 PM
Basmana ND 050 el 1 224/03 7:42:00 PM
Bramodchiceomathang MO (.50 HEL 1 32403 T4 2:00 PR
Bromaloem 1] 0 &0 gL 1 28400 TAa2:00 PR
Cartran talrachion s MO 050 ugiL q 372400 T:42:00 PR
Chioroharzane MO 060 uglL 1 2403 TA2:00 PR
Chiorolorm MO 080 wgll 1 24003 T:A42:00 PR
cis-1.2-Dichioroatheng [/ 050 [T-118 1 243 74200 PR
Difsramochianumsihans ND 0.S0 wall 1 2403 74200 PM
Ethybareong MO 0.0 gL 1 2003 T 4200 PR
Styrorsa MND 050 paiL 1 2403 74200 PM
Tt il et Hasna MO 050 gL 1 A24)03 7200 PR
Tiplusng ND (LETn ] [T-1 8 1 22403 T:AT00 M
e 1 2 -Chehiproed e MO 050 (-1 1 3724003 74200 PM
Tiehetpaihmng MO 0US0 ugil 1 A2403 TATDD FM
uabilre I - Mok Dhetesind af or gbave The FCHL POL - Pracicsl Duantialom Lanmi

I+ Anzhyte detecind Below quaniination bt
B - Analyie detecied i e anociased Mathod Tilaak
* . Valpr encemdy MEenimiim Contamiranl Level

5 - Speioe Hecowvery outasde scoepibetl rocovery mits
B - BPD eoptasds adcepiod resovery limss
E -+ %alur absrve ijuariaian famgs



Turner Laboratories, Inc. Date: 08-Apr-03
CLIENT: Pismia County Flood Control District Client Sample 1D; 5]
Lab Ovrder: [ELERE ] Collection Trate: 11203 2:.30:00 FMA
I'roject: MHPERF
Lab 1D: 0303 186-02A Mairix: GROUNDWATER
Analvies Resuli MOL Qual Uniis IF Drate Analyveed
Wiryl chilafide HND 0.80 [Fal 1 AAGA T 4200 PM
Xylaras, Total WD 0,50 ol 1 22403 7:42-00 PM
Suer; 1.2-Dichiorobenrans-dd =520 TO=130 REEC 1 22403 74200 PM
Syer; 4-Brompfiaonbennens 4.0 Ti0=130 WRHEC i A3 T 4300 PMW
TOTAL HJELDAHL MITROGEMN E3511 Analyst DV
Mitrogen, Kjekdahl, Tolal ND f1,25 gl 1 TN +1-00-00 A
Junlifier: NI - H-ui_lj-u:h:lré u o aboree the ML QL. - Prectical Chantnation Limil

1 - Aralyie detecied below quannitation limmils
H = Anadyie deteciod m (he asscsatond Mot hod ilank

* . Walue excesds Mavmum Cemiznmant Level

5 - Spiice Bepavery ouhide scoepied recovery Fmits
it - RPFD cumside sccepeed recovery hmas
E = Wahue above qumitation rangs



Mar 13 03 0O7:45a poT 1-520-740-6749 Pp-2

Marana High Plains Effluent Recharge Project
Water Quality Data Summary

Sample Date and Location
Constituent Source Wator
Nutrients
Total Nitrogen {mgi
Nitrate-Nitrite as N imgh
Total Kjeldahl Nitrogen (THN) m
Matals [Total
Arsenic mg/l
Barum
Cadmium mg/l
Chromium mg
ILead [mg
Antimeny |mgh
[Beryiium img
Mickal |w’|
Mercury mg/l
Fnlmh.lm mgll
Thallium mgfl
Violatile Organic Compounds Cs)
Banzeng ' mg/l
‘Carbun tetrachloride mg
|o-Dichlorobenzene mg/
|pare-Dichiorobenzene mg
1,2-Dichigroethang mgh
1.1-Dichloroethylens mgh
cis—1.2-Dichloroethylena mgf
ltrans-1,2-Dichloroathylens mgfl
1.2 Dichloropropane m
|Etmdbenzens ma/l
[Monochiorobenzene mg/l
Shrene mg/l
Tatrachloroethylens mgh
olens jmgh
1,1,1-Trichloroethanse [mgh
1,1.2-Trichloroathane |man
[Trichioroethylana mgl
Trihalomethanes (lotal THMs) mg!!
Vinyl Chioride mgll
Xytanas (Total) mg!

Water Cuglity xds PCFCD - 311372003
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May 08, 2003

LABCYRATORIES INL.

David Scalero

Pima County Flood Control District
201 N. Stone, 4th Floor

Tucson, AZ 85701

TEL: {520} 740-6350

FAX (520) 740-6749

RE* Moarana High Plains EfMuent Recharge Proj. Order No.: 0304353

Dear David Scalero,

Turner Laboratories, Inc. received 2 samples on 4/24/03 for the analyses presented in the
following report.

All results are intended to be considered in their entirety, and Tumer Laboratories, Inc. is not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days afier issue of our report unless special
arangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. If you receive this message and are not the agent or
cmployee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone, Please
also retum the attached sheet(s) to the sender by mail.

Please call if you have any questions.
Respectfully submitted,

Tumer Laboratones, Inc.
ADHS License AZ0066

=Y

Timothy Rand
Laboratory Director

2345 NORTH COYOTE DRIVE B SUITE #104 B TUCSON, ARITONA B3745 B S20BR2.3080 ®  FAY # 520 882-9708



Turner Laboratories. Inc. Date: 08-May-013

CLIENT: Pima County Flood Control District

Project: Marana High Plains Effluent Recharge Prog CASE NARRATIVE
Lab Order: 0304353

Some of the analyses used for the chemical determinations in this report are not licensed by the Anzona
Department of Health Services for use in a groundwaler matnx.



Turner Laboratories, Inc. Date: 05-Ma-03

CLIENT: Pima County Flood Control District Client Sample [D: Source Waier
Lab Order: 0304353 Collection Dates 472403 30000 AM
Project: Marana High Plans Effluent Recharge Proj.
Lab ID: O304353-01 A Matrix: WASTE WATER
Analyvses Resuli POIL Qual Units nF Date Analvecd
AMIONS BY ION CHROMATOGRAPHY E300 Analyat: PGD
Warogen, hWmde (As N) 1] 1.0 mEL 1 Ar2AM00 4506:00 P
Nitrogan, Nanls a7ra .10 mgl i | 42400 4:06:00 PM
TOTAL KJELDAHL MITROGEMN E351.1 Anabyst: DV
Nitregen, Kjeidahi, Taotal M %5 moL 50 S/ED3 10:00:00 AM
i.lul-‘_hﬂ.' o M = Mot Ditoscted a1 o ahenve the PO POL. « Practical Chuantitation Limil
F = Anahyte detected below quanitinstion kmis 5 - Spsler Hecovery outside sccepied recovery limits
I = Analyie detoctod in the ausncistnd Method sk R - RPD ootside sccepted recovery limmiis

* . ¥Walur encoeds Maximurm Contamesant Level E - Walue sbose guantitation renge

Fa



Turner Laboratories, Inc.

Date: 05-AMay-03

CLIENT: Pima County Flood Control Diistrict Clieni Sample 1D: HP-1

Lab Owrder: 0304353 Collection Date: 4724/03 11:10:00 AM

Project: Marana High Plains Effluent Recharge Proj,

Lab 1D 0304353-024 Matrix: GROUNDWATER

Analyses Hesult POL Qual Units n¥ Irate Analyzed

AMIONS BY ION CHROMATOGRAPHY E300 Analysl: PGD
Witrogen, hitrate (A N} 45 1.0 mpl 1 £:24/03 3:48:00 PM
Mraged, Milnks WO 0,14 mgl 1 A724/03 348:00 P

TOTAL KJELDAHL NITROGEN E351.1 Analyst: DV
Hitrogen, Kakdahl, Tokal LB 0.50 mg/l i 503 100000 Al
pualifbers WD - Mok Detected it or abowve the PJL ML - Prastees] Cuestitation l;ﬂ

]= H.H.lh'l!dﬂ.ﬂl.‘tld below guanifimlics imeas
B - Aralbyte detected in the assoctaied Method Blank
* _ Value excesdy Maximmum Costaminsnl Level

% - Splke Recovery outside acocpiod mocavery limils
B - RPD autside sceepled recovery limits
E = Wahis ahdvt Quantilslion mnge
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Jume 17, 2003

TURNER

LARCHHATINEIES N0

David Scalero
Pima County Flood Control District
201 N. Stone, 4th Floor

Tucson, AZ 85701
TEL: (520) 740-6350
FAX (520) 740-6749

RE: MHPERP Order No.: 0305196
Dear David Scalero,

Turner Laboratories, Inc. received 3 samples on 5/14/03 for the analyses presented in the
following report.

All resulls are intended to be considered in their entirety, and Tumér Laboratories, Inc. 1s not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days after issue of our report unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. I you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or capy any of the attached and notify the sender immediately by telephone. Please
also retumn the attached sheet(s) to the sender by mail.

Please call if you have any questions.
Respectiully submitted,

Tumer Laboratones, Inc.
ADHS License AZD0GG

5@4 &E{ﬂ{f&"‘\

Shan Bauman
Client Project Manager

T44% NORTH COYVOTE DRIVE = SUITE #1604 @ TUCSON, ARIZONA 05745 = SI0 NRZ-TRAD  m FAN #5200 BRR2Z-%THA



Turner Laboratories. Inc. Date: J7-Jun-03

CLIENT: Prma County Flood Control Dstrict

Project: MHPERP CASE NARRATIVE
Lab Order: 0305196

Analytical Comments for METHOD COLOR_DW, SAMPLE 0303196-01A: The color result is
expressed as true’ color.

Analytical Comments for METHOD COLOR_DW, SAMPLE 0305196-02A: The color result 1s
expressed as ‘apparent’ color.

Analytical Comments for METHOD 300_DW, SAMPLE 0305196-01A: PQLs are elevated because
sample regquired dilution.

Analytical Comments for METHOD 300_DW, SAMPLE 0305196-02A: PQLs are clevated because
sample required dilution,

Analytical Comments for METHOD 300_DW, SAMPLE 0305196-02AMS/MSD: PQLs are elevated
because sample required dilution,



Turner Laboratories, Inc.

Pima County Flood Control District

Deates 7 =003

Client Sample 1D: Source Water

CLIENT:
Lab Ohrdir: 0305196 Callection Date: 5712703 51500 AM
Froject: MHIFERF
Lah 1D O30S 1906-I A Matrix: GROUNDWATER
Analyses Result POL Qual Units DF Date Analyzed
ICP [TOTAL) METALS IN DRINKING WATER E200.T Analysl RAD
Barium MO 1.0 Mgl 1 £4003 6-38:40 PM
Barylium MO iR mgil 1 ELa200 4-38:40 PM
(Fadmium MO 00630 gl i B403 E:38:40 PM
Chromium HO 0.0:30 mall | G0 B 8AD PM
Mickei HO oio mgil | G40 40 PM
GFAA METALS IN WATER E200.8 Analyst: RAD
durdimoey WO 0.0G50 mgiL 1 BNGAD BoDa:00 AM
Amenic KO 0.0a60 el 1 BN 19:08:00 AM
Lnad WD 0,650 ik 1 SFA0AR 110700 Al
Eplonium D 0.C050 gl 1 G203 12:80:00 PM
Thalium R 0,0020 L 1 M3 10-53.00 AM
MERCURY (TOTAL) IN DRINKING WATER E245.1 Analyst RAD
Ideroury {0 0.0040 mgL 1 SR T0ca%: 00 Akl
ANIONS BY 1ON CHROMATOGRAPHY E300 Analyst: PGD
Chiande 110 L1 mg'l ] S8 55400 Akl
Fizonds HD 1.0 mp'l 1 ENE0S T0as:00 AR
Mirogen, Nitrabe (As M) ND 10 mg'L 1 EISTI 10:4:3:00 AM
Nerogen, Mitrile 0.57 a.10 mg/l 1 SNEAI 1004300 AM
Sudlnie B3 25 miglL 5 SIAMDD B-54-00 A
PURGEABLE ORGANIC COMPOUNDS E524.2 Analyst: KP
1,1, 1-Trichioroethans WD 0.50 L 1 A2/ 1:38:00 PM
1,1 2-Trchiomalfans WD 0.50 L 1 SZ21403 1:30:00 PM
1,1 -Dichioronihans WD 054 L 1 572103 1:35:00 PM
1 2-Dichioobenrans KD 0.50 =L 1 210 13000 PM
1.2-Dichionoaifane WD Q.50 L 1 552100 1:30:00 PM
1. 2-Dhchiorophapans WO .50 oL 1 KON 1 300 PR
1 4-Dichiorbenzans ] .50 [FH N 1 203 13000 PAd
Berzens HD 0.50 oL 1 S 1003 1: 3800 Pl
Bromadichiorormetnans MO .50 [T i &30 1:35:00 PM
Bramaleem HD 050 [TE8 1 SF103 153000 Pl
C-ArDOn iatrpChennca MO 0.50 Ha'l 1 SI03 1:30:00 P
Chionabenzians MO 050 1] 1 5103 138000 PM
Chiarofcem HD 050 wpil 1 SE103 1230:00 P
c-1, 2-[ichiomathona NO 050 Ha'L 1 S2103 1:38:00 FM
[Dibramochigromatnang KD 0.50 'L 1 S21M03 1:20:00 PM
Eihythermane WD o.50 il 1 S0 1:39:00 PM
Siyreng iy 0.50 gL 1 A21A03 1229:00 PM
Tetrachlorosthens KD 0.50 L 1 529103 1:28:00 PM
puslifiers: NI} = Mot Dietoctod & o above the POL POL - Practscal Qaantniation Lenil

I = Analyie detocbed below quandtitatson limsts
B« Amalyie detecied i ihe sasocizied Method Blank
# . Walee pnsgids Massmum Covisminam Level

5 - Spike Hetovery milasds acvepled recavery hmis
R - RPD outside scespled recovery limas
E - Valis shove guastiistion rangs

By



Turner Laboratories, Inc.

CLIENT: Pama County Fleod Control [hstrict
Laly Opclers 0305 ]

Frojeci: MHPERF

Lab 10 B3O8 1 96-01A

Dute: F7-JSun-013

Client Sample 1D: Source Water
Collection Date: 5/14/03 51500 AM

Matriz: GROUNDWATER

Analvses Hesult PQL Qual Units ¥ Dhate Analveed
T oluang HO 080 gl 1 20000 1: 3500 PA
trams=1, 2-Dichigrosthens HD .50 [T-18 1 B 0E 1:30:00 FM
Trchicroethene HO 050 jr-n . 1 B0 1:35:00 PM
Wirnd chioride KO .50 gL 1 Er3003 1:35:00 PM
Kylenes, Tokal HD .50 jr=1 8 | 03 13500 PM
St 1.2-Dhehinvebansens g4 1 Ta-130 SREC 1 SFAGE 1:30:00 PM
Surr; d-Beomeliucroborzene 580 TO-130 %REC 1 ErF103 1:38:00 P
ALKALINITY MZ320 B Anahsl DV
Alunkrity, Tols! {As Cal03) 200 1.0 mplL Call3 1 Sr21A03 1 1:00:00 AM
COLOR IN DRINKING WATER M2120 B Analyst: PGD
Colar »15 15 E Lnis 1 S5MSA03 5:400:00 PR
SUM OF NITRITE AND NITRATE CALC Analyst: S8
Eem of Milrate and Misie MDD 1.4 mgil i LT ]

PH E150.1 Analyst: DV
pH TE o pH Unils 1 SHAHE 50000 PM
TOTAL SSOLVED SOLIDS Ma540 C fnalysl: DY
Total [Mssolved Sofids (Residue, 470 &0 mgiL 1 SR 1900000 s

F it gl )

TOTAL KJELDAHL NITROGEN E351.1 Analyst: DV
Mitrogen, Kjeldahl, Total i 25 mgiL i) EA00E 13-00:00 P
TURBIDITY E180.1 Analyst PGD

Tiarbidity 15 0.0 NTW b1 SHEMT 5:00:00 PW
malifier: KD = Boi Distecied at or above the PMOL Pt.ll.-l"nrll:lll:r:rlumnljrprﬂ

1 Analyte detectsd below quanilisalion imies
B - Amalyie deincsnl & ihe sasbsisted Method Blank
# _ Yalue encoedi Masismim Conteninem Level

% = Spike Recovery osftide sccepiesd mifonaery limein
K = APD outisde acoemed negovesy [=nis
E - Value ahsirice gaanension mage



—

Turner Laboratories, Inc.

CLIENT:

Date: [7-Jdun-0F

Pirna County Floed Confrol District Client Sample TD: HP-1
Lab Order: D305 1M Collection Date: 51403 11200060 A
Project: MHPERF
Lab 1IN 05 102 A Mairiz: GROUNDWATER
Analyses Result FQL Qual Units DF Date Analyzed
ICP (TOTAL) METALS IN DRINKING WATER EX00.7 Analtyst RAD
Banum ND 1.0 maiL 1 52T T:4T-52 FM
Barryilum ND oo maiL 1 S2TIOA T4T-52 PM
Cadmiurs WD CLOoa0 malL 1 S2TIOA T:AT52 PM
Chramium ND 0030 maiL 1 ST T:AT52 PM
Michal KD LR mg'l 1 S2TINE T:ATE2 PM
GFAA METALS IN WATER E200.9 Anatyst RAD
Anbimony ND (LGOS0 mgiL 1 S2BME T 40000 PM
&rsorec D L0050 mal 1 SRZ2EMNG 12-50:00 P
Lmpd ND LO0S0 mg/l 1 SI000 1150000 Al
Sadaniumn ND 0.D0S0 meil 1 BT 14800 P
Thallium L 10] CLOD20 mg/l 1 20000 14500 PM
MERCURY (TOTAL) IN DRINKING WATER E2458.1 Anatysl: RAD
higrouny o COm0 mgil 1 SR 1000 AN
ANIONS BY 10N CHROMATOGRAPHY E3od Anatysi: PGD
Chigrice aa 20 mp'l. 20 SMST3 1120200 AW
Fluceide ND 10 mgiL 1 S50 10-12-00 AM
itragen, Milrale (As M) 4.7 1.0 mg'l 1 S E50Q 101200 AM
Ritrogen, Nilria ND g2.10 mg'l 1 51503 10:12:00 AM
Sutlale 130 100 mpL 20 51503 110200 Al
PURGEABLE ORGANIC COMPOUNDS E524.2 Anatysi: KP
1,1, 1-Trichlorosthane ND 0.50 ppl 1 S0 21000 PM
1,1 2-Trichlorosthane HD 0.50 pp'l 1 21000 2:10:00 PM
1, 1-Dichiaroaihena HD 0.50 ppL 1 B2 P00 2110000 PM
1.2-Dhchinrobanrans ND 0.50 pp'L 1 21900 210000 PM
1. 2-Dhetoroalfnna ND 0.50 ppL 1 S21000 2:10:00 PM
1. 2-Dichiompragans ND 0.50 Bl 1 SR2103 21000 PM
1.4-Dichiorabenzans HD 0.50 ppL 1 21000 2:10:00 PM
Hanrars MO 0.50 ppl 1 S21000 2:10000 PM
Hromed chipromathanse HD 0.50 upL 1 A21000 210000 PM
Bromodomm ND 050 pa'L 1 S21004 2:10:00 PM
Carbon inbnchioncs ND .50 ugL 1 B2 1000 2:10:00 PM
Chictobonrans MO 050 up'L 1 SZ1A00 2: 1000 PM
Chierpdorm HD L up'L 1 G210 2210000 PM
Cig=1,2-Dachicenainene HD 0.50 1]+ 4 1 SZ103 21000 PM
Dibromochioromaihans D LR ue'l 1 S21003 21000 PM
Eihylbenzene HD (LR upl 1 S0 210000 PM
Shyrens D .50 ug'L 1 S0 21000 PM
Tolrachiodcalhans ND 050 pp'L 1 521800 2:10:00 PM
Craaldifiers: S - Mo Diefiecied ul or abseove e POL POL - Practical Cuantiistion it

1 = dymatyte detecied below quaniiitation kenits:
B« Anahte deteciod im the swocnsed Method Bilank
* « Value evooods Maximum Contaminant Level

% = Splke Recovery outtide sceepled recovery limits
B - BI'D outwide sccepted recovery limis

E = Vaher shove gaantitation mnge



Turner Laboratories, Inc. Date: [7-Jun-03

CLIENT: Pima County Flood Control Dustract Client Sample 1D; HP-1
Lab Order: D303 196 Collection Dute: 5714/03 11:20000 AM
Project: MHPERF
fLab 1D: 0A05 | 06-02A Matrix: GROUNDWATER
Amnalyses Resuli PFOL Qual Units ¥ Date Analveed
Tiduina WD .80 ppll 1 B2 2:10:00 PM
Irans- 1, 2-Dichlarsethens KD 050 paL 1 E20/03 2:10:00 PM
Trchistathens HD 080 [T-1 8 1 B2/ 2:10:00 PM
Virlyd efionde HD 0560 fT-UN 1 £29/03 2:10:00 PM
Xylanans, Tolal HD 050 ugL 1 2000 2:10:00 P
Seair. 1, 2-Dachionolean s o ] T0-130 WREC 1 82103 21000 PM
Sasir; 4-Bronsafucrohednzans B0 T0-130 WREC 1 521703 2:10:00 PM
ALFALINITY M2320 8 Analyst: DV
Ajualinity, Total (As CaCC3) 1 1.0 mpL Calo03 1 S/20/03 11:00000 AM
COLDR IN DRINKING WATER M2120 B Analyst: PGD
Coior ND 15 Uritts 1 51503 5:00:00 PM
TOTAL NITROGEN (HO2+MNO3+THM) CALC, CALC Analyst: 58
Miiragen, Totad 47 o mg'l 1 &ma3
PH E1580.1 Analysl: DV
pH T.0 v} pH units 1 B14000 5:00:00 PM
TOTAL DISSOLVED SOLIDS Mm2540 C Analyst: DV
Total Dissolvad Sofids (Residua, 500 20 mg'L 1 SMR03 11:00:00 AM
Fiktnrabis |
TOTAL KJELDAHL NITROGEN E351.1 Analyst: DV
Miroges, Kjsidahl, Total HD 050 me'l 1 52003 12:00:00 PM
TURBIDITY E180.1 Analyst: PGD
Turbidity 1.1 g WU 1 S E03 50000 FM
mnlifers: 800 o Bl Detericd &l or ﬂll.l".‘l;l‘l PO ] POL - Practical Quanifation Lenit
I's Amabpte detecied below quanitriation Bmits £« Spike Recowvery outside sceepied recovery limils
B - Anahvie deteciod in the asspciated Mioibosd lank R = R outside actepied recovery limits

= Value caceeds Mavimum Contamiiait Level [ - Valae ahirvr quantintion range



Turner Laboratories, Inc. Date: |7-Jun-0

CLIENT: Pima County Flood Control District Client Samiple ID: Trip Blank

Lab Drder: 0305196 Collection Date: 571403

Prajoci: MHPERF

Lab ID: 0305196-03A Matrix: TRIP BLANK

Analvses Rislt POL Qual Units nF Dute Analyzeed

PURGEABLE ORGANIC COMPOUNDS EE24.2 Analyst: KP
1.1, 1-Trichloroathars MO 0580 up'L 1 E0E 24100 PFM
1.1, 2. Trichioroathana HO 050 wal 1 SN 204 100 PM
1, 1-Dichigrosthans WO 050 pg'L 1 S0 2:4 100 PM
1, 2-Dichiorabanzans HD 050 ug'L 1 S0 2:4 1100 M
1.2-Dickioroathara WD .50 j=U" 1 S0 2:40:00 PM
1.2-Dichipropropang WD 050 'l 1 52103 24900 Pig
1 4-Dichlerpbanzens ND 050 fL-U8 1 &21003 2:41:00 P
Banznnp ND 0.50 gL 1 2103 241100 Pid
Bromedichiormmethane WD 050 el 1 521003 2241200 Pid
Beeemedormn KO 0.50 gL 1 SRR 241100 P
Carban istrmchianda HD .50 gL 1 S0 4100 P
Chiceobenzans ND 0,50 L 1 52103 24100 PM
Chioroigmn ND 0.50 il 1 521003 241200 Pt
cin- 1. 2-Chehiamalhpng ] 0.50 gL 1 S2V03 41:00 P
CHbrompchioromethinne D 0.50 gL 1 S21503 241:00 PM
Eivyibanzens ND 0.50 il 1 21003 F41:00 PM
Siyrens ND .50 il 1 21003 24100 P
Talrachioroethars ND 0.50 ppl 1 SR21NE 2:41:00 PN
Toluene MWD 0.50 ppl i 52103 2:41:00 PM
trand=1, 5:Dichiomaifhans MDD 0.50 i 1 B2 TA0E 204 1:00 P
Trichkiomethers MD 0.50 ppiL i 2103 2:41:00 P
Wiml crioride HD 0.50 pEl 1 H2103 204100 PM
Xylarses, Tatal ND 0.50 ppL 1 B0 2:41:00 PM

S 1.2-Dichiorobenzmne-04 5.0 TO-130 %REC 1 2103 2:4 900 PM
Baiir: d-Bromofluaiobenzens 10 TO-130 WREC 1 B3 24100 P
Cusiifiers: ML - Mol Dietected ol oe sbenve the POL POL - Practacal Cuamiation Lisnit
1« Amalyte deterind Below quesiisation Fmits %« Spike Recovery owaide sccepled recovory Bmita
I} - Analyie deieciod in ihe sesneiptod Meibod [l K - RPD putvide accepied reenvery linats
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June 30, 2003
TURMER

LARORATORIFS IO

David Scalero

Pima County Flood Control District
201 N. Stone, 4th Floor

Tucson, AZ 85701

TEL: (520) 740-6350

FAX (520) Ta0-6T49

RE. MHPERP Order No.: 0306144

Dear Dawvid Scalero,

Tumer Laboratories, Inc. received 2 samples on 6/10/03 for the analyses presented in the
following report.

All resulis are intended to be considered in their entirety, and Tumer Laboratories, Inc. 15 not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days after issue of our repont unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. If you receive this message and are not the agent or
emplovee of the addressee, this communication has been sent in error. Please do not

disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also retumn the attached sheet(s) 1o the sender by mail.

Please call if you have any questions.
Respectfully submitted,

Tumer Laboratones, Inc.
ADHS License AZ0D066

ﬁ (27 gf&/}tﬂ. 7y

Shan Bauman
Chent Project Manager

L1445 NOETH COYOTE DRIVE L] SUTTE #1004 L MUPCSON, ARIFOMNA E5745 9 m 500 ENX-SERD W FAK # 520 ERI-4THA



Turner Laboratories. Inc. Date: 30-Jun-13

CLIENT: P County Flood Conitral District
Project: MHPERP CASE NARRATIVE
Lab Ovrder: (R0 144

Analvtical Comments for METHOD 300 DW, SAMPLE 0306144-01 A: PQLs are clevaled because the
sample required dilution.



Turner Laboratories, Inc.

Date: F0-duwn-03

CLIENT: Prma County Flood Control District Client Sample ID: Source Wates

Lt (hrder: HEILAED Collection Date: 61003 9:30:00 AM

Project: MHIFERP

Lab 11X HECAEE R Matrix: WASTE WATER

Analyses Resuli POL Qual Units DF Date Analyzed

ANMIONS BY ION CHROMATOGRAPHY Elon Analyst PGD
Pifrogpen, Mitrate (& M) NO a.0 mpiL 5 B0F03 5: 1H00 PRI
Milrogen, Mitrite Q.7 (.50 maiL 5 003 5:tA00 Pl

TOTAL HJELDAHL MITROGEMN Ex51 4 Anaty=h OV
Pditrogen, Kjsddanhl, Totsl Hi o mgiL Fii] BT 11500000 Akt

NI - Mot Dhvtoctesd at rrlhn‘rﬂ-lr_l"l'..ll.

1 - Analyie detected helow guanitiation hmits

B - Aralyie deected im the associadend Nethod [Hlssk
* . Yo gaxoeds Maximum Contamieant Level

Crunlifiers:

[ ] I‘mrll:llﬂlml:u.u_rm Lirei

5 = Spike Recovery muside scorpied recovery limils
K = RPFD cotnide accepied rectovery lenits

E « ¥ihie above guantision range



Turner Laboratories, Inc. Date: 30-Jun-03

CLIENT: Pemn Cowiidy Flood Control Distric Client Sample 1I: HP-|
Lab Cirder: O3] 44 Collection Date: 610003 11:15:00 AM
Prisjeets MHPERP
Lab 1Ty 0306 ] 4.0 4 Matrix: GROUND'WATER
Analyses Result POL Qual Units DF Date Analyeed
ANIONS BY ION CHROMATOGRAPHY E300 Anzlyst PGD
Hitmgen, Nitrade (As ] 42 1.0 mgiL ¥ EM0A03 53500 Pii
Mibmgen, Mitrile NOD 0.1 mglL 1 BM03 8:36:00 Py
TOTAL KJELDAHL NITROGEM F1511 Anahe=t TV
Hitrpgan, Kjsidanl, Todal HO 0.50 mgiL 1 BrA0M3 110000 Ak
Urmalifiers: NI - Mot Dietecied ot or abave the POL ML = Practical Quansiimion Limit
1= Analbyle detocted below guanstitataes limas 5 « Spike Wecovery ouisle seeeptod recoviry lemils
B - Azalyie detecind im the associmied Methad Rlank K = BRPD outside sccepted necovery bimits

* - Walue gxgecdy Mavimom Contamenem Leved E - Value akewve questitsiies mange

LI
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August 15, 2003

———
TURMER

LABDRATORIES INC,

David Scalero

Pima County Flood Control District
201 N. Stone, 4th Floor

Tucson, AZ 85701

TEL: (520) 740-6350

FAX (520)740-6749

RE: MHPERP Order No.: 0307320
Dear David Scalero,

Tumer Laboratories, Inc. received 2 samples on 7/25/03 for the analyses presented in the
following report.

Al resulis are intended to be considered in their entirety, and Tumer Labaoratories, Inc. is not
responsible for use of less than the complete report. Results apply only o the samples
analyzed. Samples will be disposed of 30 days afier issue of our report unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential inft ormation intended
solely for the addressee named above. If you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also return the attached sheet(s) to the sender by mail.

Please call if you have any guestions.
Respectfully submitted,

Turner Laboratories, Inc.
ADHS License AZ0066

Shan Bauman
Laboratory Director

CC:

2445 NORTH COYOTE DRIVE m SUITE mi0d L] TUCSON, ARIZONA AST4S ® 520 RE2-3RED 2= FAX @ 520 BEZ-OTER



Turner Laboratories, Inc.

Date: [5-Aug-03

CLIENT: Pima County Flood Control District

Client Sample 1D: Source Water

Lab Order: 0307320 Collection Date: 7/2503 %:10:00 AM

Project: MHPERP

Lab 10: 030TI20-01A Matrix: WASTE WATER

Amnalyses Hesuli POQL Qual Units DF ate Analyzed

ANIONS BY ION CHROMATOGRAPHY E300 Analyst: PGD
abregen, Mitrals (Aa M) MO 1.0 mgiL 1 TI25400 4:28:00 Phi
Nirogen, Nbsite 060 0.%0 mpl 5 TS0 1:34:00 PM

TOTAL KJELDAHL MITROGEN E351.1 Analyst: DV
Hitrogan, Hpldahl, Tolal 20 10 mg'L 0 TrEwiOE 11,00; 00 Al

MDD - Mot Detected a1 or above the POL

J - Amatyte deseeied below quasiitiation it

H - Analyle dewecied in the auncisted Meibhod Blask
* _ Value cnceeds Muximeen Contaminam Leved

Dmalifiers:

FOL - Practica] Quasditation Lamis

5 - Splke Recowery pobude ageepbed moovery lemit
i - RPD outside accepled fecavery limin

E . Yalue above quantitation rangs



Turner Laboratories, Inc. Date: [ 5-Aug-03

CLIENT: Pima County Flood Control Distnict

Client Sample [D: HP-1
Lab Order: 0307320 Collection Date: 7/25/03 10:35:00 AM
Project: MHPFERP
Lal IT0: 0307320-02A Matrix: GROUNDWATER
Analyses Result POL Qual Units DF Date Analyzed
ANIONS BY ION CHROMATOGRAPHY E300 Analyst: PGD
HNitrogen, Mitate (As N} a5 10 mglL 1 T125/03 3:52:00 PM
Nirogen, Nitrite ND 010 mglL 1 TI25M3 2:52:00 PM
TOTAL KJELDAHL NITROGEM EX51.1 Anntyst OV
Mirogen, Kjeldani, Tolal tald U.ED mpL L] B14/0E 80000 Al
Qmp il B0 - Mot Dietected o or abave the POL PL - Practical Quanitateon Limid
1 - Anahyte desected below quesitintion bmits 5 = Spike Recovery outtide sccepbed recovery limits
B-mlwuwmdiuhumfdmfmam f - RPD outaids secepend rocavery lisils

* _ Viloe enceeds Maximusn Contamiman Level E = ¥Walug abeve quantitation range
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September 26, 2003

TURNER

LABORATORILS N,

Dravid Scalero
Pima County Flood Contral District
201 M. Stone, 4th Floor

Tucson, AZ 85701
TEL: (520) 740-6350
FAX (520) 740-6749

RE: MHPERP Order No.: 0308395

Dear David Scalero,

Turmner Laboratories, Inc. received 1 sample on 8/28/03 for the analyses presented in the
following report.

All resulis are intended to be considered in their entirety, and Turner Laboratories, Inc. is not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days afier issue of our report unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. [f you receive this message and are not the agent or
employes of the addressee, this communication has been sent in error, Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also retum the attached sheetis) to the sender by mail.

Please call if you have any questions.
Respectfully submitted,

Tumer Laboratories, Inc.
ADHS License AZ0066

Shan Bauman
Laboratory Director

o

1445 NORTH COYOTE DRIVE = SUITE #7104 2 ® TUCSOIN, ARITOMNA 85745 W 520 BAZ-SEED M FAX # 520 BAIATHE



Turner Laboratories. Inc. _ Date: 26-Sep-03

CLIENT: Pima County Flood Control Distinet
Project: SRR ERE CASE NARRATIVE
Lab Order: QI0E395

Analytical Comments for METHOD 524.2, SAMPLE (308395-01 A: Sample was received with
headspace.



p—

Turner Laboratories, Inc. Date: 26-Sep-03

CLIENT: Pima County Flood Control District

Client Sample D: HP-1
Lab Order: 0305365 Collection Date: 528/03 104500 AM
Froject: MHPERF
Lab ID: 0308195.01A Matrix: GROUNDWATER
Analyses Result POL Qual Units nF Date Analvzed
ICP (TOTAL] METALS IN DRINKING WATER E200.7 Anatyst: RAD
Baitem KD 1.0 mpl 1 @23 50541 PM
Baryllum MO oo mg'l 1 W23 500541 PM
Cocmium MD 0.0030 mg'L 1 W23 50541 P
Cheemium MDD 0030 figL 1 B3 50841 Pla
Nickal ND 8,10 myL 1 W03 5:05:41 PM
GFAA METALS IN WATER E200.9 Analyst: RAD
Artrmony MO 0.0050 gL 1 01503 1:53:00 PM
Aruanic MDD 00050 mgl 1 2403 12:13.00 PM
Lead 0.0084 0UDGS0 mgl 1 o031 1800 PW
Salnnivm HD 0.0050 mg'L 1 B3 64500 FM
Thalum ND .00 mgiL 1 BIAMD 11:28:00 AM
MERCURY (TOTAL) IN DRINKING WATER E2451 Analyst. RAD
Meeyry ND 0.0070 mgiL i B 3:51:00 P
AMIONS BY 10N CHROMATOGRAPHY EXD Analyst: PGD
Mitrogan, Msrate (A M) i 1.0 migiL 1 BZEA3 4 15:00 FM
Nerogan, Narte MD 010 mgL 1 B/2RA03 4:18:00 PM
PURGEABLE ORGANIC COMPOUNDS E524.2 Analyst KP
1,1.1,2-Tetrachiomathans KO 0.50 T 8 1 51103 2:30:00 P
1,1, 4-Trichiprogthane HD 050 upl 1 G103 2230000 PML
1,1,2,2-Tetrachloroethars ND 0.50 bl 1 G113 2-30:00 PM
1,1.2-Trichicrosihane HD 0.50 wal 1 @r1103 2:30:00 PM
1.1 -Dichigrogthana HD 0.50 Pl 1 81103 2:30:00 PM
1,1-Dichiprosihene MO 0.50 gL 1 B 10 2:30:00 PM
1,1-Dichicropropene KD 0.50 pgL 1 81103 2:30-00 PM
1,2 3. Trichlorobenisans MO 050 pgl 1 1100 2:30:00 PR
1.2, 3-Trichloropropans LLge] 0,50 pp'L 1 B 1400 2-30000 P
1,2 &-Trichlorobanzane ND 0.50 T4 1 103 2230000 PM
1.2 & Trimalinyfanzans KD 0.50 nglL 1 8103 3000 Pt
1,2 Oichicrobenzers ND 050 il 1 611703 :30:00 PM
1.2-Dichigroethane MO 0.50 L 1 B1103 2:20:00 PM
1.2-Bhchicroprapare ND 0.50 gL 1 11103 2:30:00 PM
1.3 5-Trmeshylhennens HD .50 gL 1 21103 2:3k00 FM
1,3-Dechicmobersens WD .50 gL : | 21 103 2300 PM
1, 3-Dichiorogropana KO 050 Pl i 911003 2;30:00 PM
1, 4-Dichionobenzens D 050 gl 1 011403 2:30000 PM
2 2-Dichioropropane W 050 wpl 1 1100 2:30000 P
2-Criomtgivene ND 0.50 up'l 1 '11/03 2:30:00 PM
4-Criarioieeng M .80 r-U8 1 /Y103 2:30:00 P
ruakilker D - Mt Detecied at or above the POL POL « Practical Cuasgitation Lima
1 - Asalyte detected below quanitifation lisis 5 - Spike Recovery cubnde acoepiad mevenvery lamila
1 - Anabyie desecied m the associated Meihod Klank F - BP0 outside accepied mecovery lsmits

* . Valye exceeds Manimum Contamisani Level E - Value ahove quantitation fafige



Turner Laboratories, Inc.

Pina County Flood Control Distract

Date; J&-Sep-03

Client Sample ID:

CLIENT: HP-1

Lab Order: 0INE3INE Collection Date: 2803 10:45:00 AM

Project: MHPERP

Lab e 0I08395.0]1 A Matrix: GROUNDWATER

Analyses Result POL Qual Units nF Date Analyzed
1sapropytalueta ND 0.50 L 1 &1 1/03 2:30:00 PM
Benzons KD 050 L 1 S 1I03 2:30000 PM
Bromobanzena i) 050 (F1y 1 1103 2230000 FM
Bromochiommathans KO 0.50 pol 1 851103 2230000 P
Bromodichioromss Fiifes KO o580 pl i 8111003 2:30;00 PM
Bromaloom MO 050 el 1 1103 2:20:00 PM
Bromomethane HO 0.8a gL 1 211/03 2;30:00 PM
Carbon tetrachicrnide NO 0.50 pgiL 1 W1103 2:30:00 PM
Chigrobermens ND 0.%0 i 1 @11/03 2:30:00 PM
Chigronthang KO 0.50 gL 1 103 230000 P
Chigrolomm HD 050 [ 1 &l 103 2-30:00 Pid
Chizepmethans ] 050 L 1 81103 :30:00 PM
cis-1,2-ODichlonoathiens MO 050 ppL i 1 103 Z30:00 PM
ciz-1 3-Dichioropropens MO 0.50 up'l 1 8111/03 2:30:00 PM
Diésomochicromethans MO 0.50 gL 1 91108 2:30:00 PM
Dibromomothano HO 0.50 ugiL 1 1103 2: 300 PM
Dhesdaradifiucromethana WO 0.50 il i 21103 2: 300 PM
Ethysenzens ND 0.50 gL 1 8/11/03 2:30:00 PM
Hexachiprmbuladions KD sh Pl 1 81103 2:30:00 PM
Iscpropylbenzons ND 0.50 il 1 Q11103 2:30:00 PM
Memylenn chignda MO -] (1 1 911003 2-30:00 P
r-Bubylbanrana NO 050 vpL 1 91 1/03 2:30:00 PM
n-Fiopyinenzens ND .50 palL 1 81 1/03 2:30:00 PM
Haghinalone NO 0.50 pal | 81103 2:3k00 PM
sng-Butylbanz eng LUK 0.50 il 1 S11/03 2:30:00 PM
Stytens HD 0.50 g 1 &/11M03 2:30:00 PM
ieei-Butyibermans ] 0.50 TH1 8 1 B 103 230000 P
Telrachiamathans WO {1k (1]i 1 21103 -30:00 P
Tihaprs ND 050 pgl 1 811003 330000 P
rans-1 3-Destdarcathona ND ] upl 1 811103 33000 P
trana-1, 3-Dichloropropans MO 050 ug'l 1 1103 2:30:00 PM
Triria painenn HD 0.5 ugl 1 W1 1/03 2:30:00 PM
Trickienfuoromelhans ND 10.50 il 1 W10 25000 PM
Vim chicride HD 050 oL 1 £/11/03 2:30:00 P
Kylers, Total ND 1.5 Ul 1 1003 2:30:00 PM

Surr: 1,2-Dichiprobenzens-dd w0 TO-130 NAEC 1 8103 2230000 P
Surr, 4-Bromafiucichensans GE.0 70-130 WREC 1 1103 Z:30:00 PM

TOTAL KJELDAHL NITROGEN E351.1 Analyst: MH
Hitrogen, Weldahl, Total Y] 0.8 magL 1 B TI03 5:00:00 Fii
Cpuadifiess: NI - Mot Detected wt or above the ML POL - Practical Qrantiiation Limb

1= Analvte desecied Below quanstitatien limits
B - Analyte delecied in the pnocialed Mothod Blask
*  Walue gugecds Masinses Contaminani Level

5 - Snike Recovery outisde actepied retonery limi
B - RPD) outiide accepicd rodarvery Emits
E » Walae above quaniitation range
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October 09, 2003
TURNER

LANORATORIES INC.

David Scalero
Pima County Flood Contral District
201 N. Stone, 4th Floor

Tucson, AZ B5701
TEL: {520) T40-H6350
FAX (520) 740-6749

EE: MHPERP Order Wo.: 0309365

Dear David Scalero,

Tumer Laboratories, Inc. received 1 sample on 9/25/03 for the analyses presented in the
following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days after issue of our report unless special
arrangements are made.

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. If you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and potify the sender immediately by telephone, Please
also retumn the attached sheet(s) to the sender by mail.

Pleaze rall if you have any questicns.
Respectfully submitted,

Tumer Laboratones, Inc.
ADHS License AZ0066

St Baocniien

Shan Bauman
Laboratory Director

oc:

1445 NORTH COYDOTE DRIVE m SUITE #1044 B TUCSON, ARIZOMA B5745 @ 520 BB2.5080 W FAX & 520 WEX-STHE



Turner Laboratories. Ine. Date: 09-Oct-03

CLIENT: Pima Ciounty Flood Control District
Project: MHPERF

CASE NARRATIVE
Lab Order: 0309365

Some of the analyses used for the chemical determinations in this report are not licensed by the Arizona
Department of Health Services for use in @ groundwater matrix.



Turner Laboratories, Inc. Date: 08-Oc-03

CLIEXT: Pirma County Flood Cantrol District Client Sample 1D: HP-1
Loty Crrder: 0309365 Collection Date: 925/03 10:35:00 AM
Froject: MHPFERF
Lab 1D: D309265-01A Matrix: GROUNDWATER
Analyses Result POL Qual Units DF Date Analyzed
AMNIONS BY IOM CHROMATOGRAPHY E300 Analyst PGD
Mitragen. Milrale [As Nj a6 1.0 mg/L 1 2503 35100 PM
Mitrogen, Milrin MO o 'l 1 BRI 33100 PM
TOTAL KJELDAHL NITROGEN E351.1 Analyst; MH
bitrogen, Wjokiatd, Towt HEO 0,53 gl : 10023 8:00.00 Al
l.'.lnl;m K - Mot usm;.n or abenve e POL - POL - Practical Chaniitation Limit .
1 - Anslyse deiecied below guanitiotion limits % - Spike Recavery oulaide secered revovery limuty
A - Asalyie dctectod in the sxsocizted hethod Blank R - BPD ctuice acorpbed redavery limis

* . Walue excesdy Maximues Cpntaminent Level E - Valig abowe quantitalsh rangs
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MNovember O3, 20403

LANCREATOREIES 1IN,
David Scalero

Pima County Flood Control District
2011 N. Stong, 4th Floor

Tuczon, AZ B370]

TEL: (520) 740-6350

FAX (5200 740-1749

RE: MHPERP Order No.: 0310323

Dear David Scalero,

Tumer Laboratories, Inc. received 2 samples on 10022703 for the analyses presented in the
lollowing report.

All results are intended 10 be considered in their entirety, and Turner Laboratories, Inc. is not
responsible for use of less than the complete report. Results apply only to the samples
analyzed. Samples will be disposed of 30 days afler 1ssue of our report unless special
arrangements arc made,

The pages that follow may contain sensitive, privileged or confidential information intended
solely for the addressee named above. If you receive this message and are not the agent or
employee of the addressee, this communication has been sent in error. Please do not
disseminate or copy any of the attached and notify the sender immediately by telephone. Please
also return the attached sheet(s) to the sender by mail.

Please call if you have any guestions.
Respectfully submitted,

Tumer Laboratories, Inc.
ADHS License AZLDOGOH

v Potsscanees-

Shan Bauman
Laboratory Director

O
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Turner Laboratories, Inc.

Date: F3-Now-L

i

CLIENT: Pima County Flood Control Distract Client Sample ID: Source Water

Lal Cirder: 0310323 Collection Dade: 10722703 9: 20000 AM

Prajeei: MHPFERF

Lab 1D: 0310323014 Matrix: WASTE WATER

Analyses Result POL Qual Units DF Drate Analyzed

ANIDONS BY 10N CHROMATOGRAPHY E300 Analyst PGD
Bitragen, Karate (&s H) WD 1.0 ml 1 POVZANGS 17:42:00 AM
Hilrsgen Wenls R R mi'L 1 TOEI0E 11:42:00 AM

TOTAL KJELDAHL HITROGEN E3fna Analyst DB
Mibrpgen, Kpeidahl, Tolal 52 080 mgil i 10200 120000 Pt
Qualilberss HIL"!';a:- L;E'IE':':I"!] af or ahawe the FOL PQL - Practical ussmitalsen Limn

1 - Analyte detected below guanititation limita
Bl - Amadyis disecind in the gesncisterd] Methad Kunk
* . Value cuceeds Mavrmum Contamisant Level

9 . Spike Hocnvery subuide scoepied recovory himits

R - BI'D iminade aceeped recovery
E - Vahs aherve guaniiistion rmnje

lisnits



Turner Laboratories, Inc. Date: 03-Nov-03

CLIENT: Pima County Flood Control Difsirici Client Sample [Ty HP-1
Lab Order: 0310313 Collection Date: [O02203 [ 1O5:00 AM
Froject: MHPERP
Lak I 03 10323-02A Matriz; GROUNDWATER
Analvses Result PO Qs 1lades 113 Date Analveed
ANIONS BY 10N CHROMATOGRAPHY E3 Anahal PGD
Mitrogae, Mitrale (A5 M) 43 1.0 mpL 1 1203 12:00:00 P
Mitrsgae, Hilrile MD 0,10 migiL 1 G200 12:00:00 PM
TOTAL KJELDAHL MITROGEN EX51.1 Anahysls DB
Miroger, Kipidahl, Togal 0.7 050 mgiL 1 1203 1:2:00:00 PM
raalifiets: MO - Mot Deteciend ot or above the POL - H; - ractical {;.unm.um Lirsii
I - Aralvie deteriad below guannitaton limi % - Spike Hecnvery outsiile scoepind mecovery limits
B - Amalyie desecied in the asseciated Method Blnk R - RPD eannide scoepied recovery lmis

* - Walue evcendy kavimum Comtzninam Lievel E = ¥alue above quaniistion range



Turner Laboratories, Inc.

Lab Order; 3032

Chient: Pima County Flood Contred District DATES REPORT

Project: MHFERF
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