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EXECUTIVE SUMMARY

The Marana High Plains Effluent Recharge Project (Project or MHP) was established as a four-year pilot
project to investigate the feasibility of using treated effluent to enhance riparian habitat while recharging the
underlying groundwater aquifer. The Project is located immediately west of the Santa Cruz River and ¥2-mile
east of Sanders Road in Marana, Arizona. It is the only recharge project in Arizona that relies on effluent-
dominated flows diverted from a natural river channel by means of a berm and an abandoned meander
(“oxbow™).

A total of approximately 853 acre-feet of effluent has been recharged by diversion from the Santa Cruz River
into an oxbow channel to the constructed 3.9-wetted acre recharge facility since operations began in mid-
February 2003 up through March 2007. Infiltration rates ranged from as high as 2.65 feet/day in a basin
without vegetated side slopes to a low of 0.13 feet/day as recharge continued. The facility is not operated an
average of four months per year, due to storms which wash out the diversion.

The basin with vegetated side slopes (Cell 3) had infiltrations rates ranging from 0.13 feet/day to 1.31
feet/day. The lowest rates were observed in the fully vegetated basin (Cell 4), ranging from 0.08 feet/day up
to 0.93 feet/day. Noticeable environmental benefits were observed as a result of the additional vegetation and
wetland environment, including activity by residential songbirds. A large number of waterfowl and wading
birds have been identified at the Project site. Establishment of native vegetation at the site appears successful.
This new vegetation expands the extent of the riparian vegetation. The oxbow channel itself possesses some
of the densest riparian vegetation along the Santa Cruz River in Pima County.

The research objectives having been satisfied, Pima County Regional Flood Control District (District) and
Town of Marana (Marana) are now applying to extend the facility permit for 20 years. Several modifications
are proposed based on the previous four years of experience:

o Utilize the Equalization Basin as recharge basin

e Deepen Pond #2 to 5-7 feet below basin bottom to access coarser grained media

e Install 10-12 foot recharge enhancement trenches in ponds #1,3 and 4 filled with river rock or coarse
gravel to access coarser substrata for recharge

A revised mounding analysis was performed to account for increased recharge at the Project of 600 AF per
year over a 20-year period. A total amount of four feet of water level rise beneath the basins was projected
and one-foot rise 1.75 miles from the basin. The estimated depth to water beneath the MHP project is
primarily influenced by adjacent recharge facilities operated by others. Water levels would be projected to
rise a total of 7.5-9.25 feet per year beneath the Marana High Plains Facility as a result of nearby CAP
recharge facilities and the Lower Santa Cruz River Managed Recharge Project.

Total long-term rise would be approximately 0-40 feet below land surface at the end of the next twenty-year
period if CAP and effluent recovery is not implemented in the vicinity of the recharge facilities; however,
permit conditions would limit recharge at the much larger Lower Santa Cruz Replenishment Project long
before this could happen. No unreasonable harm is projected as a result of the recharge activities from
this project.
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1.0 INTRODUCTION AND BACKGROUND

In February 2003, the Marana High Plains Effluent Recharge Project (Project) was established as a
two-year pilot project to investigate the feasibility of using treated effluent to enhance riparian
habitat while recharging the underlying groundwater aquifer. The Project represented a joint effort
between the Pima County Regional Flood Control District (District), the U.S. Bureau of
Reclamation, Arizona Water Protection Fund and the Town of Marana. The District’s primary
objective for the Project was to evaluate and research the operational costs and environmental
benefits of a multi-purpose recharge facility, including comparisons of recharge of effluent in bare
basins and basins re-vegetated with native emergent and riparian vegetation.

The Project, which is located in the Town of Marana along the southern bank of the Santa Cruz
River (Figures 1 & 2), utilizes effluent flows that are diverted directly from the Santa Cruz River
into an adjacent riparian area. This site was chosen because it is one of the few stable places where
effluent can be diverted from the channel without invasive earthworks and without diminishing
flows to the most significant effluent-supported riparian areas along the river.

The Project’s permit was renewed in September 2005. Past operations utilized an appropriable
surface water right from the Cortaro-Marana Irrigation District (CMID) to provide water for
recharge. CMID benefited by obtaining recharge credits from the stored water. The Project is
currently permitted by the Arizona Department of Water Resources (ADWR) to recharge up to 600
acre-feet per year (af/yr) through September 2007.

The following document is submitted by the District and provides information required to modify
the Underground Storage Facility Permit for the Project.



2.0 PURPOSE AND SCOPE

Pima County Wastewater Management Department has recently filed storage Permit No. 73-
563876.0200 to store up to 600 acre-feet of County-owned effluent at the High Plains facility. The
existing USF Permit will end on September 26, 2007.

The purpose of this report is to provide ADWR with the information needed to renew and modify
existing Permit No. 71-563876.0005 for an additional 20 years at 600 acre-feet per year. Changes
to improve basin infiltration rates and improve monitoring are proposed in this application, and
support the primary purpose of the facility, which is to recharge the aquifer. Over the next 20 years,
the source waters to be recharged will include Pima County effluent, Cortaro-Marana Irrigation
District surface water, and possibly effluent owned by the U. S. Bureau of Reclamation or Town of
Marana.



3.0 FACILITY AND SITE CHARACTERISTICS
3.1 Narrative Description

The Project site is located in the Town of Marana and covers approximately 18 acres in the southeast
1/4 of the northeast 1/4 of the southwest 1/4 of Section 33, Township 11 south, Range 11 east
(Figures 1 & 2). The site is located within a larger parcel currently owned by the State of Arizona
and leased to BKW Farms. The District has a Right-of-Way with the State Land Department to
construct, operate and maintain the effluent recharge basin project through May 2, 2011 (Appendix
A.1). The proposed location was selected because it is one of the few stable places along the river
where effluent flows can be utilized without invasive earthworks and without diminishing flows to
the most significant effluent-supported riparian areas along the river. In addition, due to location
and condition, use of the site should not significantly impact land use activities in the surrounding
area.

The site is generally flat with a mild slope to the northwest. The site outside the effluent diversion
channel and canal sustains only very sparse vegetation. The site is located on the southern bank of
the Santa Cruz River approximately 250 feet from the current main channel. Based on a
jurisdictional delineation completed by the Corps of Engineers, the proposed recharge basins are
located outside of the normal high water mark for the river and are, therefore, not subject to
permitting under Section 404 regulations. The diversion structure requires a Section 404 permit
(Appendix A.2). Annual precipitation in the area is reported to be 8-12 inches and average annual
evaporation in the area is reported to be 70 inches (Anderson, 1989). There are no fissures known to
occur in the vicinity.

3.2 Facility Characteristics

Water is delivered to the Project via an “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 (Figure 3). A berm consisting of streambed materials is used to divert some of the
effluent flowing 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 flows down the oxbow channel for about one mile
before reaching the Project.

A constructed wet well (Figure 4) collects the oxbow channel flows and two non-clogging,
submersible pumps (Figure 5) convey the effluent through an eight-inch line into an equalization
basin. The equalization basin (Figure 6) 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 clog the recharge cells. A level sensor is 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
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Figure 5. Submersible pumps for the Project, March 2006

Figure 6. Equalization basin, March 2006.



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 daily operator closes the valves manually, using an electronic switch, when the cells are
scheduled for a drying cycle.

Deliveries to the Project 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 morning and early
evening hours. Deliveries to the facility are impacted by storm water events in the Santa Cruz River

that erode the earthen diversion structure used to divert flows into the oxbow channel. The diversion
structure must be rebuilt in order to resume flows to the Project.

The Project consists of five constructed basins: one equalization basin and four recharge cells that
total 4.5 acres (Table 1). Recharge is currently not calculated for the equalization basin, since the
basin is used to store water for delivery to the recharge cells and as a settling pond for particulate
materials. However, the basin is not lined, so infiltration does occur. Recharge is calculated for the
four recharge cells, which have a total area of 3.88 acres. These cells were constructed using
different configurations and landscapes to study the effects of these treatments on infiltration rates.
As-built drawings showing the construction details and recharge components are provided in
Appendix B.

Table 1. Current recharge basin configuration

Cell Acreage Ba_sm Level Characteristics
(min/max)

Equgllzatlon 0.62 20 /5.0 ft Settling  basin; no
Basin recharge

1 0.63 3in/12in Bare soil

2 1.21 3in/12in Bare soil

3 0.78 3in/12 in Perlmet.er & side slope

vegetation
4 1.26 31in/12in Fully vegetated

The basins were not flooded during the large storm event on the Santa Cruz River on July 31, 2007,
which had an estimate flood magnitude of 27,200 cubic feet per second at the Trico Road bridge
(approximately 4.5 miles downstream of the Project). A drainage swale is located along the
southern boundary of the project to protect the basins from local runoff.

3.3 Monitor Wells

Due to the Project’s limited area of impact, groundwater levels will only be measured for one on-site
well (HP-1) and one off-site well (SC-10), as shown in Table 2. District staff will measure HP-1
(Figure 7) and SC-10 monthly using an electric sounder. A pressure transducer and data logger may




Figure 7. Monitoring well for the Project, HP-1.

be installed in HP-1 well to collect the data on a daily basis. Schematics, as-built diagrams and the

authorized Notice of Intent to Drill for each well are provided in Appendix C.

District personnel measure water levels at one on-site piezometer on a monthly basis to determined
perched groundwater conditions at the Project site (Table 2). The well, which has an approximate
depth of 80 feet below land surface, has been mostly dry over the last four years. The schematic, as-
built diagram and the authorized Notice of Intent to Drill for this piezometer well are provided in
Appendix C.

Table 2. On-site and off-site monitoring wells

II:\)/IO?Eitor QZ;.A;R Location FEQFJ\-/aticI)Drf . \[/)\iai:![h Isrf{:f\?zfld Eﬂeﬁil;ring Bzgicated Pump
(ft.) (ft. bls) | (ft. bls)

HP-1 gg;mo ?éial(;“) 198517 | 340 | 220-330 | Sounder :\:'r‘i’;‘;i‘i’:n”g/ Yes

HP-2 235607 ?éial(;“) 1986.75 | 80 70-80 Sounder Monitoring | No

S-10 226129 g?%;;“) 1978.07 | 375 300-370 | Sounder Monitoring | Yes




3.4 Investigation of Recharge Operations

The average annual net recharge for the Project has been approximately 184 acre-feet since
operations began in February 2003. This is about 30 percent of the maximum storage (600 af/yr)
currently permitted for this facility. Modifications to the facility design are needed in order to make
the Project more efficient.

A review of past recharge accounting has indicated that a fair amount of infiltration occurs within
the Equalization Basin. This basin is not lined and has been occasionally maintained to clear weedy
vegetation that is unwanted within the facility confines. District staff estimates that approximately
80 af/yr is incidentally recharged within this basin. In the future, we wish to operate and maintain
this basin more frequently to increase recharge capacity for the Project.

In October 2006, the District conducted soil investigations during regular maintenance of the
recharge cells. Trenches were excavated to depths of 10-13 feet in the eastern portion of Recharge
Cell 2 and the northwestern portion of Recharge Cell 4. Soils were investigated by District staff to
determine the presence and location of coarser-grained materials within the recharge cell bottoms.
Results of the study indicated the presence of coarse-grained materials at about five feet below the
bottom of Recharge Cell 2 and 7.5 feet below the bottom of Recharge Cell 4 (Table 3). These
findings suggest that some modifications to the basin bottoms could significantly enhance recharge
capacity at the facility.

Table 3. Pima County Materials Laboratory Analyses: Log of Pond Samples for 11/14/2006

Depth Below Percent Passing - | Percent Passing -

Pond | Bottom #40 Sieve #200 Sieve Soil Classification

2 1’ 94 34.4 Silty Fine Sand

2 4’ 95 53.4 Fine Sandy Silt

2 5-6’ 94 4.7 Fine Sand (Poorly Graded)

2 6-7 47 15 Fine to Medium Sand

2 8-9 38 2.4 Medium to Fine Sand

2 9-10’ 26 0.8 Medium — Fine — Coarse Sand

2 12 -13’ 26 15 Medium to Fine Sand

4 2’ 99 60.9 Fine Sandy Silt

4 25-3 97 65.9 Fine Sandy Silt

4 65-7 95 50.4 Fine Sandy Silt

4 75-8 24 5.9 Well Graded Medium and Fine Sand
with Coarse Sand

4 9.5-10’ 72 7.0 Fine Sand with Cobbles

4 10-11° 24 4.7 Well Graded Medium to Fine Sand with
Cobbles

4 105-11’ 46 16.8 Well Graded Fine to Medium Sand

4 12-125’ 9 2.7 Medium to Coarse Sand

10




3.5 Modified Recharge Operations

Based on its investigations into the current operations of the Project, the District is seeking to
modify the recharge facility to increase infiltration rates. The modifications will be performed in
phases to spread capital costs over the course of several years.

If funding is available, the modifications would proceed as shown below:

Description Fiscal year
Current conditions 2006-07
Trenches, dry wells 2007-08

& metering
Description Fiscal year
Excavation of Pond #2 2008-09

& more dry wells
Plantings and irrigation 2009-10

Water will be delivered to the Project in the same manner as described in Section 3.1. The District
will continue to utilize the earthen diversion berm, oxbow channel, wet well structure, and
submersible pumps to obtain water from the Santa Cruz River for recharge into the Project.

The Equalization Basin will now be included as a recharge component for the facility. This basin
covers approximately 0.62 acres. It contains up to five feet of water and would be used to distribute
effluent to the four recharge cells as well as to infiltrate water. The two submersible pumps that feed
water into the Equalization Basin will be equipped with totalizing, electro-magnetic flow meters to
ensure better accuracy and less interruption of water deliveries.® The basin will be regularly
maintained, cleared of vegetation and scraped at least once a year during the normal down time for
facility operations (probably during the monsoon season). Wet-dry cycles will be used as necessary.

Recharge Cells 1 through 4 will maintain their current size and shape, but the bottoms will be
modified to gain access to coarser grained materials (Figure 8). Two trenches will be excavated in
each of Recharge Cells 1, 3 and 4 to depths of about 12 feet. These trenches will range from 100-
150 feet in length, about 3-4 feet in width, and be filled in with river rock material to allow for
greater infiltration (Figure 9). A twenty-foot wide trench will be excavated down 5-7 feet
throughout much of the length of Recharge Cell 2. The side slopes of the basin will be contoured up
from the bottom of the trench to allow easy access for shorebirds and waterfowl. Riparian
vegetation will be planted around the Equalization Basin and Recharge Cell 1 to increase cover for
nesting migratory birds. Recharge Cell 4 will be cleared of some shrubby vegetation and be
replanted with native grasses that are tolerant of periodic flooding.

1 Water deliveries are currently measured using a Sigma 900 Flow meter installed in the inflow pipe to the
Equalization Basin. Installation of the electro-magnet meters will allow for a more regular calibration schedule of
the flow metering system, thus providing greater accuracy in the water delivery measurements. Location of the
electro-magnet meters on the outside of the pipes will allow for less disruption of flows when calibration and
maintenance is performed.

11



FROFPOSED FACILITY PLAN for FUTURE FERMIT (2008)

FIGURE 8. Froposed Facility Flan for Future Permit (2008)
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The Project, as modified, will consist of five recharge basins that total 4.5 acres (Table 4). Water
levels in each of the cells will be maintained using the automated level sensors described in Section
3.1. Each of the recharge cells will continue to be metered and monitored separately to help District
staff determine drying cycles and maintenance needs, but these would not be reported as part of the
permit monitoring.

The operators relate a fair portion of the monitoring and maintenance costs for the Project to minor
design flaws in the system and the lack of experience. These factors, along with increased storm
activity, have also resulted in the low amount of recharge at the facility for the year. Modifications
have been made to help correct the problems and enhance the facility’s recharge capacity.

A gravity-fed intake system, using a canal and weir structure, could be more cost effective than the
current use of pumps to feed into equalization basin. Based on topography surrounding the facility,
however, the oxbow channel would have to be significantly modified to allow effluent to flow freely
into the equalization basin. The construction would also disturb a significant amount of riparian
vegetation that currently exists along the oxbow channel. The advantage of the pump system is that
it is already in place, requiring no more construction costs.

Table 4. Description of modified recharge basins.

Basin Level

Cell Acreage - Characteristics
(min/max)
Equ_allzatlon 0.62 20 /5.0 ft S_ettll_ng and re_charge basin; side slopes planted with
Basin riparian vegetation
1 063 3in/12 in Perimeter & side slope vegetation; 2, 12-foot deep

infiltration galleries in cell bottom

Bare soil; 5-7 foot deep trench extending down the middle

2 1.21 3in/5-7 1t of the basin and sloping upward from the sides.

3 0.78 3in/12 in I.:’er'lmet-er & s@e ;Iope vegetation; 2, 12-foot deep
infiltration galleries in cell bottom

4 1.96 3in/12 in Perimeter vegetation; grass lined bottom; 2, 12-foot deep

infiltration galleries in cell bottom

3.6 Description of source water and delivery system

As described in Section 3.2, the source water is diverted from the Santa Cruz River. The flows in
the Santa Cruz River are variable in nature. Daily fluctuations are typically from about 50 to 80cfs,
while average base flow fluctuations vary seasonally from about 55 to 75cfs.

The berm used to divert flow from the Santa Cruz River (Figures 10 and 11) is permitted under an
individual Section 404 (Appendix A.2) to the District, but can also be operated as an agricultural
diversion pursuant to a long-standing surface water right owned by others. The berm is re-
constructed at least twice a year, generally after the monsoon and winter storm seasons. The average
down time caused by reliance upon the berm has been four months per year. This time is used for

14
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facility maintenance. Water flowing in the diversion channel utilizes an abandoned channel of the
Santa Cruz River (the “oxbow”) lined with riparian vegetation. The diversion berm and channel
have proved capable of delivering water to the recharge project as well as to an adjacent pasture
irrigation system outside the recharge facility.

The flows of the Santa Cruz River can include water that has differing legal characteristics, although
the actual water composition is the same. The flows can be considered to be surface water or
effluent. The ownership of the water in the Santa Cruz River is predominantly City of Tucson and
U.S. Bureau of Reclamation, but Pima County, Metropolitan Domestic Water District and Cortaro-
Marana Irrigation District also own water in the channel. In the future, Marana may own and
convey effluent in the channel.

3.7 Design Contingencies

The District and Town of Marana would like to have design contingencies in place in case the
proposed modifications become cost prohibitive or impracticable. We will proceed with additional
cost estimates and preliminary and final designs of excavation of Cell #2, and trenching for Cells
#1,3, and 4. However, we are requesting the flexibility to use two additional applications, if needed.
The first contingency is use of up to four shallow dry wells in each of the recharge cells (Figure 12).
The suggested dry well method is to auger permeable strata and allow the pond water to cascade over a
screened casing top about one foot above pond bottom to avoid silting. Perforated 36-inch diameter
culvert pipe in the permeable strata would be installed, from five feet below pond bottom to ten to fifteen
feet below pond bottom. Culvert pipe above the permeable strata would not be perforated. Pea gravel is
the suggested dry well fill material. A second contingency may be to construct a horizontal recharge dry
well instead of excavating Cell #2, or as an alternative to the single dry wells proposed for the other
three recharge cells. The design would be similar to the individual dry well; however, the dry wells
would be connected with 100-150 foot of 36-inch slotted horizontal culvert pipe in permeable strata
(Figure 13). We would notify ADWR if these contingencies were further considered for
implementation.

The District may consider installing a pressure transducer in each of the basins to monitor water
levels. Each pressure transducer would be connected to a transmitter that can send data remotely to
an off-site location, the District’s Downtown office, where it can be downloaded into a computer
database. With these systems in place, Project staff would have the capability to readily observe
daily fluctuations in water levels, make more accurate calculations of infiltration rates, and better
assess when maintenance is needed within the basins.

3.8 Multiple Purpose Benefits

Figure 14 displays where riparian vegetation was planted to increase habitat value of the site.
Cottonwood poles were planted along the “oxbow” channel to take advantage of perennial
streamflow and help increase high quality riparian habitat. Various upland tree and shrub species
were planted along the eastern and northeastern boundaries of the recharge site to provide food and
cover for wildlife. Riparian tree species were planted around both recharge Cells 3 and 4 to provide

17
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FIGURE 13. Conceptual Drawing of Horizontal Recharge Dry Well
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cover for nesting waterfowl and shorebirds. The swales along the southern boundary of the Project
were planted with xero-riparian trees and shrubs to take advantage of local storm water runoff. The
larger riparian habitat along the ox-bow channel, which leads up to the project site, contributes to the
habitat conservation plan that Marana is preparing for U. S. Fish and Wildlife Service.

The Environmental Planning Group (EPG) has conducted biological studies since 2002. The
greatest change at the facility has been the increase in vegetation within the recharge basin area as
displayed in Figures 15 and 16. The vegetation, which is dominated mostly by saltbush, currently
provides nesting and cover habitat for passerine bird species and has attracted predators such as
Cooper’s hawk (EPG, 2006). Bird species have also increased with the influx of water into the area,
from a total of only six species observed in 2002 when the basins were dry to 20 species observed in
2006, which included such aquatic species as Mallard, Cinnamon teal, American coot, black-necked
stilt, spotted sandpiper, great blue heron, greater yellowlegs, Wilson’s phalarope, and red-winged
and yellow- headed blackbirds. Butterfly species have also increased significantly, from 11 species
in 2002 to 28 species in 2006. Reptile and amphibian species have remained low over the life of the
Project, but EPG suggests that nocturnal surveys during the warm summer evenings could reveal a
greater presence of additional species (EPG, 2006).

The habitat function has not affected maintenance access to the site; however, invasion of non-native
vegetation has been a problem at the site from a maintenance standpoint. The most notable invaders
are Bermuda grass, Russian thistle, and tamarisk. Efforts are made to control the weed populations,
especially tamarisk and thistle.

The Project has been and will continue to be operated as a multi-use facility. Recharge is a very
large and primary component of the facility and with the proposed modifications will be more
effective in the future. Vegetation in the basin bottoms appears to have a negative effect on
recharge, as observed by the low infiltration rates observed in Recharge Cell 4. This may be
primarily due to the establishment of saltbush as the dominant species, which reduces the surface
area of the basin and does not appear to break up the clogging layers effectively. Vegetative debris
in the basin bottom also seems to be clogging up the bottom, thus reducing infiltration even more.
Future operation of this basin will include the removal of patches of the saltbush and regular
scraping of the basin bottoms to remove vegetative debris and the clogging soil layer. “Islands” of
vegetation will be maintained to provide cover and nesting habitat for birds.

The losses to the riparian trees (portion of water as evapotranspiration used by the trees), grasses and
shrubs planted in and adjacent to the recharge basins is estimated at five percent over the last four
years of operation. The environmental, recreational and social benefits may outweigh the water
consumptively lost to the riparian flora. At Gilbert, effluent losses from riparian vegetation evapo-
transpiration, approximately seven to eight percent is subtracted from the total amount of effluent for
recovery credits (Anderson, 2004).
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Figure 15. Desert willow plantd along Recharge Cell 4, April 2004.

Figure 16. Saltbush planted north of Recharge Cell 2, April 2004.

22



4.0 GEOLOGY AND HYDROLOGY OF PROJECT AREA

The following information was described in detail in our first application (October, 1999). We have
updated the data where applicable. Inaddition, we have provided ADWR with quarterly and annual
reports since the beginning of recharge commencement in February 2003. We will reference these
reports whenever applicable. Appendix D contains a copy of the 2006 Annual Report.

4.1 Geology

The High Plains site is located within the Avra Valley Sub-basin of the Tucson AMA, an alluvial
basin within the Basin and Range Physiographic Province of southern Arizona. The alluvial
deposits comprising the basin are the eroded remnants of the surrounding mountain ranges. The
primary basin-fill deposits of interest at the site consist of (from youngest to oldest): Recent
Alluvium (Quaternary), Fort Lowell Formation (Quaternary), and Tinaja beds (Tertiary). Figure 17
provides a general geologic cross-section that extends through the High Plains site. The figure is
based on soils information collected during the drilling program completed by Errol L. Montgomery
& Associates (1997) as part of the Northwest Replenishment Project Feasibility Study.

Recent Alluvium

Recent Alluvium at the project site occurs from ground surface to a depth of about 54 feet based on
soil samples collected at on-site Borehole C. The Recent Alluvium consists of an upper interval of
mostly fine-to-medium grained materials to about the 10-foot depth, and a lower interval of mostly
coarse-grained materials from about the 10 to 54 foot depth. The fine-to-medium grained materials
represent floodplain deposits while the coarse-grained materials represent stream channel deposits.
The upper interval materials consist primarily of alternating layers of silty sand and sandy silt. The
lower interval materials consist primarily of alternating layers of gravely sand and sandy gravel and
gravely silty-to-clayey sand.

Double ring infiltrometer testing was completed in the Recent Alluvium encountered in several on-
site test pits before pond construction. A total of three tests were completed with durations of 240
minutes to 360 minutes, until it appeared that steady state conditions had been achieved. A single
test in Test Pit 13 used treated effluent and was completed at a depth of 7.4 feet in a thin layer of
silty sand overlying sandy gravel. This test yielded a steady state infiltration rate of 10.2 feet/day.
The first test in Test Pit 14 used treated effluent and was completed at a depth of five feet in a
relatively thick layer of sandy silt. The test yielded a steady state value of about 2.5 feet/day. The
second test in Test Pit 14 used raw CAP water and was completed at a depth of 8.3 feet in a thin
layer of fine sand overlying sandy gravel. A steady state infiltration rate of about nine feet/day was
reported for this test.

Fort Lowell Formation

The contact between the Recent Alluvium and the underlying Fort Lowell Formation is identified
mostly by increased iron oxide content, increased clay content, and by the presence of weathering
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products. In Borehole C, this contact is reported to occur at a depth of about 54 feet below ground
surface. In areas away from the river (beyond the extent of Recent Alluvium), the Fort Lowell
Formation is exposed at ground surface. In general, the Fort Lowell Formation consists mostly of
unconsolidated to poorly consolidated clayey, sandy gravel and clayey, gravely sand. In Borehole
C, the Fort Lowell Formation consists of an upper interval of primarily sandy gravel from the 54 to
75 foot depths, and intermediate interval of primarily of silty and clayey sands and gravels from the
75 to 105 foot depth, and a lower interval of sandy gravel and gravely sand from the 105 to 150 foot
depth (end of boring). Throughout most of the basin, the Fort Lowell Formation is 300 to 400 feet
thick (Anderson, 1987). In the vicinity of the proposed project site, the Fort Lowell Formation is
estimated to be about 250 to 275 feet thick.

Tinaja Beds

Underlying the Fort Lowell Formation are the Tinaja beds that are differentiated into three units:
upper, middle, and lower. The upper Tinaja beds consist of unconsolidated to poorly cemented
gravel to clayey silt; but in many locations, particularly in the uppermost part, the grain sizes are
coarse and similar to those in the overlying Fort Lowell Formation. The middle Tinaja beds consist
primarily of moderately cemented gypsiferous and anhydritic clayey silt and mudstone, but locally
can contain cemented sands and gravels. The lower Tinaja beds consist of moderately to firmly
cemented gravel and conglomerate to clayey silt and mudstone (CH2M HILL and others, 1988). In
the vicinity of the High Plains site, the overall thickness of the Tinaja beds is estimated to exceed
1,500 feet (Environmental Resource Consultants, 1995).

4.2 Hydrogeology of Project Area

Water Bearing Units

In the vicinity of the High Plains site, the primary water-bearing unit used for groundwater
production purposes is the upper Tinaja beds (the water table typically occurs below the base of the
Fort Lowell Formation). In some areas where significant faulting has occurred, the upper Tinaja
beds unconformably overlie the lower Tinaja beds (i.e., the middle Tinaja beds may be absent). In
those areas, groundwater production also occurs

from the lower Tinaja beds. Where present, the middle Tinaja beds are not known to yield large
amounts of groundwater (CH2M Hill and others, 1988). Near the proposed project site, the
thickness of the upper Tinaja beds is estimated to range from about 300 to 400 feet, the thickness of
the middle Tinaja beds is estimated to exceed 500 feet and the thickness of the lower Tinaja beds
may exceed 1,000 feet (Environmental Resource Consultants, 1995).

Due to regional CAP recharge activities, the water table is expected to rise into the Fort Lowell
Formation. Based on recent observations of the depth to water at the Marana High plains site, it
appears that the water table is now approximately 185 feet bls, almost saturating the lower portion
of the Fort Lowell Formation As noted above, in the vicinity of the proposed project site, the Fort
Lowell Formation is estimated to be about 250 to 275 feet thick. Estimates of aquifer parameters
from areas where the Fort Lowell Formation is saturated are provided below, as available. Where
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adequate saturated thickness exists, the Fort Lowell Formation is the most productive part of the
basin-fill aquifer system (CH2M Hill and others, 1988).

Transmissivity and Hydraulic Conductivity

A 19-hour pump test (followed by a 19-hour recovery period) was conducted in a new well
(screened entirely within the upper Tinaja beds) at the nearby Avra Valley Pilot Recharge Project
site (well D-12-11 03chb), located about one mile southeast of the High Plains site. A transmissivity
value of about 2,000 gallons per day per foot of aquifer (gpd/ft) was estimated from that test (Errol
L. Montgomery & Associates, 1996c¢). Harding Lawson Associates (HLA) (1995) reports several
additional transmissivity values from aquifer tests performed near the proposed project site in similar
hydrogeologic settings (proximate to the Santa Cruz River channel): 200,000 gpd/ft (from a 24-hour
test in well D-11-10 15aad; about 4-miles northwest, well screened in upper Tinaja beds); 184,000
gpd/ft (for a test of unknown duration in well D-11-10 23ddd; about 2.5 miles northwest, well
screened in upper Tinaja beds); and 54,000 gpd/ft (from a 3.5-hour test in well D-11-10 27cdc; about
four miles northwest, well screened in upper Tinaja beds and probably the lower Tinaja beds).
Transmissivity values from this area that were used in the ADWR groundwater modeling study
(Travers and Mock, 1984) range from about 50,000 to 100,000 gpd/ft.

Available data for the region show a wide range of transmissivity values. The relatively low value
(2,000 gpd/ft) determined from the recent aquifer test in the well in D-12-11 03cbb appears to be
anomalous and not indicative of the overall area. Based on the above information, the likely range
of transmissivity values for the upper Tinaja beds in the vicinity of the proposed project is about
50,000 to 200,000 gpd/ft. Based on the three referenced aquifer tests yielding transmissivity values
from the HLA report (1995), and using estimated saturated thickness from each test site (depth to
bottom of the well screen minus the estimated depth to the static water table), estimated hydraulic
conductivities for the upper Tinaja beds in this area range from about 200 to more than 1,000 gpd/ft2.
CH2M Hill and others (1988) report the following for the Fort Lowell Formation: transmissivities
ranging from 20,000 to 1,000,000 gpd/ft, and hydraulic conductivities ranging from about 150 to 700
gpd/ft®. For the purpose of the mounding analysis for the site, a conservative 125,000 gpd/ft will be
used.

Specific Yield and Porosity

Long-term aquifer tests appropriate for measuring specific yield are not available in the vicinity of
the proposed facility. Near the site, a U.S. Geological Survey numerical model used a range of 0.12
to 0.18 for specific yield (Errol L. Montgomery & Associates, 1995b). A specific yield value of
about 0.10 was used for the area in the ADWR groundwater modeling study (Travers and Mock,
1984). For the proposed project site, a specific yield range of about 0.10 to 0.15 is considered
representative for the near-water table geologic materials of the types described by work in the
vicinity. Analyses of borehole geophysical logs were used to estimate porosity of the upper Tinaja
beds as ranging from 0.24 to 0.35, and porosity of the Fort Lowell Formation as ranging from 0.26 to
0.34 (CH2M HILL and others, 1988). For the proposed project site, a porosity range of about 0.25
to
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0.35 is considered representative for the near-water table geologic materials of the types described
by work in the vicinity.

Groundwater Elevations

The groundwater elevations and contours shown on Figure 18 are based on data collected in specific
wells for October 2006. Direction of groundwater movement, as shown in this figure, is northerly to
northwesterly and is reflective of the mound created by recharge from the Lower Santa Cruz CAP
Replenishment Project. Depths to groundwater and related contours for the area as of October 2006
are depicted in Figure 19. The depth to groundwater at the project site during this period was
approximately 184 feet below ground surface (ft bgs). This is a recovery of 12.6 feet since our last
reporting in December 2003, a recovery of 4.2 feet per year.

The general direction of groundwater movement through the project area prior to recharge was from
the southeast towards the northwest with an average flow gradient of about 0.0024 feet/foot (about
13 feet per mile). The gradient has now increased at the Project to about 0.005 feet/feet (26 feet per
mile). The major natural controls on the groundwater flow directions and gradients are: (1) the
occurrence of groundwater underflow from the Tucson Basin to Avra Valley southeast of the project
site, occurrence of groundwater underflow from the central part of Avra Valley southwest of the
project site, and underflow from Avra Valley to the Picacho Basin northwest of the project site; (2)
hydraulic conductivity of the saturated basin-fill deposits in the vicinity of the project site; (3) the
influence of the “Rillito Narrows,” a subsurface bedrock high.

Anthropogenic sources of recharge to the groundwater system include infiltration of effluent
discharged into the Santa Cruz River from two upstream wastewater treatment plants and
contributions from the Lower Santa Cruz CAP Replenishment and Avra Valley Recharge Projects.
Currently, the Replenishment project is permitted for 50,000 af/yr of CAP recharge. Recharge and
reduction in groundwater pumpage for agricultural irrigation has resulted in significant water level
recovery in the area.

Water level measurements from 1999 to December 2006 in the vicinity of the Marana High Plains
Facility revealed a significant rise in water level of approximately 9-10 ft/year (Figure 20). Water
level in on-site well HP-1 has risen approximately 76 feet since construction in 1999. However,
since early 2001, water levels have risen at a slower rate of 5-6 feet/year. This compares favorably
with mounding estimates from the two up-gradient CAP recharge projects mentioned above. These
offsite projects largely cause recovery of water levels at HP-1.

Well hydrographs are also provided for monitor wells near the Project site, including SC-9, SC-10
and AVMW-1 (Appendix E). Data for these wells covers from 1988 to the present with significant
early data gaps for both wells. Despite the limited data, annual fluctuations are apparent in the wells
with the lowest levels in the late summer and the highest levels in early spring. The observed
fluctuations could be the result of high capacity production wells located to the north of the project.
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5.0 UNREASONABLE HARM AND HYDROLOGIC FEASIBILITY ANALYSIS
5.1 Mounding Analysis

The extent of groundwater mounding resulting from the High Plains Project was estimated using a
computer program known as Well& PIT (Molden, 1984; Sunada, 1985). The program uses Glover’s
method to solve mounding depth at a given distance from a recharge basin. A constant recharge rate
of 0.6 ft/day was used in the model to account for the 600 acre-feet/yr of recharge during the
twenty-year recharge period. A transmissivity of 125,000 gpd/ft (16,700 ft*/day) and a specific yield
0.18 were used in the simulation. The transmissivity value is consistent with other regional studies,
and is probably a conservative value considering the proximity of the project to the river.
Instantaneous breakthrough to the aquifer with no investment to the vadose zone was assumed.

The results of the analysis indicate a mound of about four feet directly under the basins and one foot
elevation rise approximately 1.75 miles from the basins. Figure 21 shows the maximum area of
impact with contours of the four-foot, two-foot and one-foot maximum water-level rise as a result of
the 20-year recharge operations a Marana High Plains at 600 AF/yr. A printout of the simulation
results is provided in Appendix F.

The impacts produced by the High Plains project will be very small compared to those caused by the
up-gradient Lower Santa Cruz River (LSC) Replenishment Project (increased from 30,000 AF/yr to
50,000 af/yr), Avra Valley Recharge Project (AVRP) and the Lower Santa Cruz Managed Recharge
Project (Ina to Trico Road). The estimated magnitude of the groundwater elevation increase was
presented by Errol L. Montgomery & Associates (EM&A) in a 2002 report that used the
MODFLOW groundwater model to estimate the extent of the 1-foot groundwater elevation rise.
Modeling results indicated that groundwater elevation at the Marana High Plains project site is
expected to rise 100 to 130 feet over the 20-year proposed operational life of the AVRP and LSC
Project (5-6.5 feet/yr). EM&A (2002b) also modeled (using MODFLOW) the impacts for the
LSCMRP from Inato Trico Roads. Their results indicated that the recovery in water levels beneath
the Marana High Plains Recharge site, as a result of this project, was approximately 45-50 feet over
the 20-year life of the project (2.25-2.5 ft/yr). These data are consistent with water level rises
experienced at MHP monitor well HP-1 of 77 feet in the eight years the CAP facilities have been
operating.

Water-level recoveries have already been documented as a result of these projects in the vicinity of
the Marana High Plains site (see Section 4.2). The on-site monitor well (HP-1) has recovered from
201 feet bls in January 2003 to 186 feet bgs in March 2007, almost 15 feet in four years of facility
operation. Based on the modeling predictions and actual site data, water levels are estimated to
recover at the site at a rate of approximately 7.5-9.25 feet per year. Without any recovery, at the end
of the 20-year permit period, the estimated water level at the on-site monitor well would be nearing
0-40 feet bgs. However, participants in the nearby storage projects are formulating recovery plans
for the recharged CAP and effluent. In addition, the LSC Replenishment Project will have to cease
recharge if water levels rise to near the bottom of the Tangerine Landfill. The High Plains permitis
also subject to an alert level and prohibition level.
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5.2 Land and Water Use Inventory

Vicinity Wells

A large number of wells are located within a one-mile radius of the project site (Table 5). These
wells are also depicted in both Figures 18 and 19, with relative depths to water and water level
elevations where available.

Table 5. Inventory of wells within one-mile radius of Project

Location ADWR Owner Name | Type Total | Screened | Cas | Pump | Date
Reg. # Depth | Interval |e Cap. | Const.
(ft) (ft) Dia. | (gpm)
(in)
D-11-1128 DDD | 55-604810 | CMID - Production | 768 326-584 | 20 2366 | Jun-78
D-11-1132 AAD | 55-615767 | ASLD - Production | 430 -- 8 -- 1951
D-11-1132 ADD | 55-615768 | ASLD -- Production | 440 192-395 | 12 -- Apr-49
D-11-11 33 ACA | 55-632633 | Honea Water | East Production | 500 - 10 100 Apr-64
Co. Well
D-11-11 33 ACB | 55-632634 | Honea Water | West Production | 503 - 10 100 Aug-70
Co. Well
D-11-11 33 ACD | 55-552996 | PCFCD - Exploratio | 150 -- - -- Nov-95
n
D-11-11 33 BAC | 55-530762 | SW Gas | -- Cathodic 228 -- - -- Feb-91
Corp. Protection
D-11-11 33 BCB | 55-520129 | PCWWM SC-10 | Monitor 375 300-370 | 6 -- May-88
D-11-11 33 CAC | 55-552995 | PCFCD -- Exploratio | 150 -- - -- Nov-95
n
D-11-11 33 CAD | 55-574110 | PCFCD HP-1 Monitor 340 220-330 | 6 35 Sep-99
D-11-11 33 CAD | 55-593607 | PCFCD HP-2 Monitor 80 70-80 6 -- Sep-02
D-11-11 33 DAA | 55-615769 | ASLD - Production | 440 220-400 | 12 -- 1951
D-11-1134 ABA | 55-594508 | CMID - Service 705 -- 16 2000 | Sep-03
Well
D-11-11 34 CBC | 55-520182 | PCWWM SC-09 | Monitor 385 290-380 | 6 - Jul-99
D-12-11 03 CBB | 55-557544 | CAWCD AVMW | Monitor 405 239-390 |6 22 Jun-96
-1
D-12-1104 ABA | 55-552994 | PCFCD - Exploratio | 150 -- - -- Nov-95
n
D-12-11 04 BAD | 55-621877 | BKW Farms | BKW#8 | Production | 600 -- 20 3000 | 1953
D-12-11 04 BCC | 55-621866 | BKW Farms | -- Production | 450 -- 8 22 1960
D-12-11 05 ACC | 55-542843 | Management | -- Production | 802 -- 10 | 300 Mar-94
& Training
D-12-1105 ACD | 55-586194 - Non- 830 -- 8 250 Jun-01
service
D-12-11 05 ADA | 55-573800 | Gee -- Domestic | 300 -- 8 35 Mar-99
D-12-1105 ADD | 55-621899 | BKW Farms | -- Production | 400 -- -- 35 --
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Inventory of Structures, Land Uses Conditions and Facilities

In order to determine past land uses at and in the vicinity of the project site, District staff reviewed
historic aerial photographs that covered the years 1949 to 2005. Land use at the project site and
surrounding areas was almost exclusively farming during this time period, with portions of the area
being switched to grazing primarily due to the occurrence of flooding which destroyed the croplands
nearest to the river. The project site itself was switched from farming to grazing in the mid-1960s.
Development in the area was primarily limited to the Honea Estates subdivision, which began in the
early 1950s, and is located 1/4-mile north of the project site on the north bank of the Santa Cruz
River. Available photographs do not indicate that the project site or adjacent areas were ever used
for land filling or waste disposal purposes.

The former site land use before recharge was grazing. Current surrounding land uses are primarily
farming and grazing. Farmland adjacent to the west is currently irrigated with effluent and land
adjacent to the east is irrigated with CAP water. Some farmland southwest of the facility has not
been in use since the Project operations began in February 2003. Additional recharge projects are
proposed or under operation in the vicinity of the High Plains site. The Avra Valley Recharge
Project is located approximately one mile to the southeast and was in operation in July 1996. The
facility was permitted to recharge 8,300 acre-feet of CAP water during a two-year pilot period. The
Lower Santa Cruz River Replenishment Project (LSC Project) is located approximately ¥-mile to
the southeast of the High Plains site. The facility began recharge operations in July 2000 and
recharged a maximum of 30,000 acre-feet of CAP water per year. In 2003, the amount was increased
to 50,000 af/yr for an estimated 20 years. The High Plains Effluent Recharge Project is seeking to
recharge 600 acre-feet of water per year for an additional twenty years.

5.3 Water Quality

The Project’s Aquifer Protection Permit (No. P-103195) requires water quality samples to be
collected and analyzed on a monthly basis for nutrients (Nitrogen constituents) and on a quarterly
basis for Total Metals and Volatile Organic Compounds (Appendix A.3). 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 of effluent water. It was also thought that there was
potential for recharge to increase the nitrogen content at the HP-1 monitor well at the start of
operations through leaching of nearby agricultural soils, but there has been no evidence of nitrate
flushing based on sampling over the past four years.

Table 6 summarizes the results from sampling performed to date along the oxbow channel near the
Project’s wet well (diversion structure). Samples were not taken during months when there were no
flows in the oxbow channel. Table 7 summarizes the results from samples taken at the facility’s
monitoring well, HP-1. Samples were not provided for the months of November 2003 and
December 2003, since the well was inoperable due to blown fuses at the main control panel. No
analytes have been reported above the alert levels set by the Aquifer Protection Permit for this
facility since the beginning of operations.

5.4 Unreasonable Harm Analysis and Hydrologic Feasibility Conclusions
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The hydrologic feasibility of recharging the proposed amount of water and not creating harm to land
and water has been presented in this report and application. Over the past four years, over 853AF of
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Tahle 6. Water quabity amalyses for samples taken near diversion structure (Hosree Waler)
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Table 7. Water quality analyses From samples taken s monitor well HP-1
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water (treated effluent) diverted from the Santa Cruz River has been recharged at the Marana High
Plains Recharge Facility (MHP). The regional aquifer at the Facility can accommodate an additional
600 AF/yr of effluent dominated water over the next 20 years. The depth to water at the Facility is
approximately 184 feet bgs, and a mounding analysis has predicted a 20-year rise of approximately
four feet beneath the facility and one foot no greater than 1.75 miles from the facility as a result of
MHP recharge.

Additional water level rise due to other storage facilities in the vicinity is estimated at 7.25-9.0
feet/yr over the twenty-year period. Without recovery, the depth to water at MHP may approach near
surface and will need to be carefully monitored, especially near the end of the twenty year period.
This is not an unforeseen circumstance. Both the High Plains and LSC Replenishment Project were
conceived at the same time, and both operate under alert levels and prohibition levels to ensure that
the mounding will never rise to unsafe levels. At the Replenishment project, recharge will have to
cease recharge if water levels rise to a certain distance from the bottom of the Tangerine Landfill.

Lack of recovery has contributed to the rising water levels, as well. Participants in the nearby
storage projects are formulating recovery plans for the recharged CAP and effluent. In addition, the
availability of CAP to recharge is likely to decline in the future. We urge ADWR to promulgate
recovery of the recharged CAP and effluent from the other nearby recharge facilities to avoid
impacts. However the MHP is a very small contributor to the recovery of water levels in the area.

Seasonal maintenance of the recharge basins will include semi-annual disking of all basins, avoiding
removal of the riparian trees planted on the side slopes. This is a higher level of maintenance than
was provided during the pilot period. Infiltration rates are measured using the volumetric method, as
described in Section 6.1. Infiltration rates during operation will be improved over past amounts due
to the proposed basin modifications, monitoring methods, and additional maintenance. Our
experience from water-quality monitoring of the facility and downgradient monitor wells shows
negligible impact to the receiving groundwater.

Unreasonable harm to the aquifer of land has been evaluated with no unreasonable harm anticipated.
Potential causes of unreasonable harm include: 1) Use of treated effluent as source water creating
poor quality groundwater, 2) Perching of recharge water in the vadose zone, 3) damage or
malfunction of the facility of equipment, and 4) mobilization of harmful constituents from the
vadose zone.

Groundwater and source water quality has been monitored in accordance with an Aquifer Protection
Permit (APP) for the Facility. Contingencies have been addressed in the APP for the Facility.
During the past two years, water quality monitoring has found no exceedances of the Alert Level set
in the APP for any constituent analyzed. Contingencies have been addressed in the APP. The
upstream wastewater treatment facilities have been discharging effluent for more than 20 years. The
effluent has been naturally recharging the aquifer. The small amount of proposed recharge from this
constructed facility should not impact the water quality and the amount recharged has not impacted
the aquifer. No unreasonable harm is expected from use of treated effluent to recharge the regional
aquifer, in the vicinity of the project. The mounding analysis has predicted a four-foot rise in the
water table beneath the site and a one-foot rise in the regional water table as a result of the proposed
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recharge. With the depth to water at the facility of 180-190 feet bgs, no unreasonable harm is
expected from the water level rise. The on-site vadose zone well at MHP has detected negligible
perching of recharged water. Based on the specific nature of the High Plains Effluent Recharge
Project, and observations made at this site for four years and similar recharge projects regarding
impacts to ambient water quality, it appears highly unlikely that the High Plains Project will change
aquifer conditions.

The Facility is a hands-on project that is checked on a daily basis, monitored and inspected and
water sampled by facility operators. Having Town of Marana as a co-permittee means that the
facility is subject to the local jurisdiction’s oversight, as well as the District’s. The facility will not
be subject to unreasonable harm by non-attendance.

The possibility of mobilization of harmful constituents from the vadose zone has been investigated.
The facility location is not within or adjacent to suspected land use that could generate unreasonable
harm to the aquifer. All the water quality data from the on-site monitor well has indicated no
increase in potentially mobilized constituents.
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6.0 OPERATIONAL MONITORING PLAN
6.1 Infiltration Rates in the Basins

Infiltration rates are calculated daily for each basin during operation of the recharge project using the
“volumetric” method. The volumetric method utilizes flow and water level data taken from an
area/velocity probe installed within each basin distribution system. Water level data, along with
topography of the basin, is used to determine the aerial extent of water (wetted area) within the
basin. An empirical equation allows conversion of the flow rate into each basin to be converted to
volume over time. The volumetric method consists of dividing daily recharge volume, adjusted for
evaporation losses, by daily wetted area of the basin.

6.2 Discharge Volume Monitoring

The volume of water discharged from the facility will be estimated using a simple water budget
method that accounts for inflow at the point of diversion minus evaporation losses from the storage
pond and recharge basins, and evapotranspiration losses from the riparian vegetation. Inflow to the
facility will be measured using an electro-magnetic totalizing flow meter connected to the inflow
pipe. Losses due to evaporation are calculated from the Cooley Method (1970) using the
“Maximum Curve”, as approved by Arizona Department of Water Resources. Evapotranspiration
losses (ET) in the vegetated basins are determined from the average monthly data reported by
AZMET for the Marana Agricultural Station. The location of this station and details of how ET is
determined by AZMET are provided in the 2006 Annual Monitoring Report (Appendix D). The
location and method of losses due to evapotranspiration are calculated based on the area and type
and age of vegetation on the floor of the basins. Planting around the recharge basins is emphasized
by establishment of plants that are tolerant of desiccation once established. Plants on the margins or
the outside of the basins are not considered in the transpiration estimates because they rely on water
infiltrating into the basins during the pilot study. Supplemental irrigation is provided to these
plants.

6.3 Basin Water Level Monitoring System

Each basin will be equipped with a standard staff gage for visual observation of water depth. The
staff gage shall have an accuracy of a tenth of an inch. The basins may also be equipped to provide
a continuous record of stage using pressure transducers having a measurement accuracy of 0.1%.

6.4 Use of On-Site Monitor Wells

Onsite groundwater monitoring is facilitated through the use of one monitor well (HP-1) and one
piezometer (HP-2) at the locations shown in Figure 2. Monitor well HP-1 is located on the
downgradient edge of the project site and serves as the facility point-of-compliance (POC) in
accordance with APP requirements. The well is equipped with a dedicated pump that is used to
provide low volumes of supplemental water to establish plants and to maintain them during times
when effluent base flows are interrupted. The well pump does not produce more than 35 gpm. The
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well may be equipped with a data logger, which can provide water level data on a daily basis.
Appendix C provides a general construction detail for monitor well HP-1.

Piezometer HP-2 is located in the center of the cluster of recharge basins and is used to monitor
possible shallow groundwater mounding resulting from the presence of a low permeability soil layer.
Based on existing geologic data, there appears to be perched aquifer conditions at approximately 80
feet in depth. Soils at this depth, and extending to about the 100-foot depth, contain significantly
more fine-grained materials than soils above and below this interval. Lithologic descriptions indicate
that perching at the Fort Lowell - Recent Alluvium contact is unlikely. No evidence of perched
aquifer conditions was noted at this depth during the drilling of Borehole C (Figure 17). HP-2 is not
equipped with a dedicated pump, but is constructed to allow for the collection of bailed samples in
the event that groundwater mounding in the interval does occur. The general construction detail for
HP-2 is located in Appendix C.

The completion reports for the on-site monitoring wells have been submitted to ADWR and are also
provided in Appendix C. The reports include construction and development methods, borehole
logs, as-built construction diagrams and other relevant information concerning site-specific
hydrogeologic conditions.

6.5 Groundwater Level Monitoring

Groundwater levels will be collected once a month from monitor wells HP-1 and HP-2, using a
conductivity based water level indicator (sounder). The sounder has a maximum depth of 500 feet
of cable, calibrated in one-foot increments, with an accuracy of 0.005 percent.

A water level data logger may be installed at HP-1 in the future to allow continuous recording of
water levels on either a daily or weekly basis. The water level data logger device will include a
pressure transducer that is specifically designed to be used in small diameter monitor wells and has a
measuring accuracy of at least + 0.1%. The device will be attached to a cable and lowered into the
well, with the cable fixed at the wellhead. The pressure transducer will be removed from the well
every six months for the purposes of calibration.

Regional elevation data is compiled from cooperative sources for wells SC-9, SC-10, AVMW-1 and
other regional wells to estimate the regional groundwater flow direction and gradient. Water levels
in SC-9 and SC-10 are measured with an electronic well sounder. Water levels in AVMW-1 are
measured using a downhole pressure transducer connected by Teflon coated cable to an above
ground data logger. An Aquistar pressure transducer, model PS9001, having a measuring range of 0
to 15 pounds per square inch will be used. The pressure transducer and the data logger will have a
measuring accuracy of + 0.1%. Groundwater level data for regional wells is available through an
existing Memorandum of Understanding (MOU) between Central Arizona Water Conservation
District (CAWCD), Pima County (Solid Waste and Wastewater Management), and Pima County
Flood Control District provided in Appendix G. Available well construction diagrams and well logs
for SC-9, SC-10 and AVMW-1 are provided in Appendix H.

6.6 Water Quality Monitoring
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Water quality monitoring includes the analysis of samples collected from the on-site monitor well
and from the source-water inflow near the pump station. Water quality monitoring is conducted ona
monthly basis for nitrogen species and quarterly for all other constituents as shown in Tables 7 and
8. We propose to reduce the frequency of nitrogen sampling to once every three months (quarterly).

Fecal and total coliform was analyzed during the initial sampling round and will also be analyzed
during the final annual sampling round. In addition, the source water is monitored for temperature,
conductivity, turbidity and dissolved oxygen on a monthly basis. This would be reduced to a
quarterly basis under our new proposal. Groundwater quality data collected by others for monitor
wells SC-9 and SC-10 as well as AVMW-1 may be used to monitor groundwater quality upgradient
and downgradient of the facility. This data will also be provided through the existing MOU between
Pima County and CAWCD, if needed.

6.6.1 Groundwater Sampling

Well Purging and Field Parameters

Monitor well HP-1 is purged using a dedicated submersible pump prior to compliance sampling.
During purging, samples are collected from the discharge stream at the commencement of purging
and after each subsequent evacuation volume. The samples are measured for the field parameters of
ph, temperature, specific conductance, and total dissolved solids, with the values entered into a field
activities logbook. Purging of the well continues until all the field parameters have stabilized to
within 10 percent over three consecutive evacuation volumes. Purge and sample overflow water
generated during sampling is discharged onsite. The volume of water (in gallons) contained in one
"evacuation volume" is calculated using the following equation:

One evacuation volume = (TD-DTW) z (r?)(7.48),
where:

*  TDsequal to the depth of the well (in feet).

 DTWi s equal to the depth of water in the well. This will be measured prior to the initiation
of well evacuation procedures.

e misequal to 3.14.

* risequal to the inner radius (in feet) of the well casing.

e 7.48 s the conversion factor from cubic feet to gallons.

Groundwater Sampling Methods

Sample collection begins as soon as possible after well evacuation is complete. A purge water
sample is collected at the conclusion of purging and evaluated visually for turbidity. This
observation is recorded in the field notes. Samples are collected through a sampling spigot assembly
attached to the pump discharge tube. Samples for volatile organic analyses are collected using
methods to minimize potential volatilization. In order to minimize volatilization during sample
collection, the container is angled to reduce disturbance of the sample as it enters the container. The
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container is filled to slightly overflowing, forming a convex meniscus at the mouth of the container.
The cap is placed upon the convex meniscus and screwed on tightly to seal the container. To check
that the sample is air free, the container is inverted gently and the cap gently tapped. The absence of
entrapped air indicates a successful seal. If air is encountered in the container, the entire sample is
discarded and the water sample is re-collected in a new vial.

6.6.2 Source Water Sampling

Source-water samples are collected at the point of discharge into the facility (along the oxbow, near
the facility’s wet well structure). Samples are collected by dipping a long handled sampling cup
directly into the flow stream and placing the sample aliquot into a sampling jug, which is equipped
with a discharge spout. Once a sufficient amount of sample is collected in the sampling jug,
individual sample containers are filled from the jug.

6.6.3 Sample Handling

Required containers, preservation methods, and holding times for the groundwater and source-water
samples collected as part of compliance monitoring are consistent with laboratory requirements and
current EPA guidelines. These requirements are summarized below:

Containers - The choice of sample container is based on the chemical constituents for which the
samples are to be analyzed. Containers are supplied by the contract laboratory. Samples to be
analyzed for VOCs are collected in 40 ml vials with Teflon-lined lids. Samples analyzed for
dissolved metals and general inorganics are collected in one-liter glass or plastic bottles. Samples
for organochlorine pesticides and chlorinated herbicides are collected in one liter, amber glass
bottles. Trip blanks containing laboratory-grade, organic-free water are provided by the laboratory.
A temperature blank is shipped in every cooler to record the temperature of the cooler upon receipt
by the contract laboratory.

Preservation - Preservatives are added to sample containers by the contract laboratory prior to
shipment of the bottles. Samples collected for nitrogen species are preserved with sulfuric acid to a
pH of less than two. Samples collected for VOC analysis are preserved with hydrochloric acid to a
pH of less than two.

Sample Labeling - The sample label includes the site name, sample location, date and time of
collection, initials of the person who collected the sample, and a listing of the required analyses by
name and method number. QC duplicate samples are labeled in a manner that does not indicate an
association with their duplicate groundwater sample.

Sample Storage - All samples are placed on ice in a cooler at approximately 4°C immediately after
being collected. Each set of two, VOC sample bottles is placed in a separate, sealed, plastic zip-lock
bag. All sample bottles are placed in plastic bags and stored upright in the cooler.

Safety - Samples are collected using latex gloves to prevent exposure to possible biological
contaminants associated with effluent. A mobile telephone is available onsite for communications in
the event an emergency should arise.
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Field Documentation - Field documentation includes chain-of-custody records and a field logbook as
described below.

6.6.4 Chain-of-Custody Record

The chain-of-custody record is initiated by the person who collects the field sample. Whenever a
sample is transferred to another responsible party (i.e., to the field supervisor for transporting to the
laboratory), the receiving party must sign off for relinquishment of the chain-of-custody record.
Likewise, the chain-of-custody is finally relinquished to the receiving agent in the laboratory after
all transported samples are checked against the chain-of-custody record. An individual chain-of-
custody record is prepared to accompany each batch of samples submitted.

6.6.5 Field Logbook

A bound field logbook is kept by the field hydrologist. This log contains a record of all field
activities and measurements at the site. The pages are sequentially numbered and completed in
indelible ink. All corrections or changes are marked out with a single line and the correction written
immediately above or below it. At the end of the day, the person keeping the daily log signs and
dates the book, marking through any blank space below his signature. Information recorded in the
field logbook includes the following:

e Effluent inflow totalizer readings;

e Static water levels for each well, as measured using a manual sounding device;

e Calibration of water quality monitoring equipment;

e Purge volumes, field parameter measurements and ambient temperature & atmospherical
conditions;

e Observations such as the presence of sheen, turbidity, and odor in groundwater and source-
water samples;

e Documentation of decontamination procedures;

e Sample collection times; and

e Documentation of any problems encountered in the field and steps taken to mitigate those
problems.

6.6.6 Field Quality Control Samples

In addition to internal laboratory evaluations of data quality and trip blanks, QC duplicates will be
collected and analyzed as part of initial characterization and the ongoing monitoring program. Field
quality control samples will be as follows:

Trip Blanks - Trip blanks are used when the samples collected will be analyzed for volatile organics.
The trip blank is a laboratory-provided sample of organic-free water that is intended to accompany
the samples from collection until arrival at the laboratory. Trip blanks are subjected to the same
handling that all samples are and serve to indicate the potential for sample contamination due to
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contaminated shipping containers, broken sample bottles, or storage procedures. Trip blanks are not
opened in the field. When volatile organics are found in a trip blank, it indicates that contamination
may have been introduced to investigative samples during sample handling, storage, or
transportation. Trip blanks should be used to assess potential contamination sources, but their
results should not be used for blank subtraction. Every cooler shipped with VOC samples shall have
a trip blank included.

Quality Control Duplicate Samples - QC duplicate samples are used to measure the overall precision
of the sampling and analytical process. Sample collection, handling and storage, shipment,
preparation, and analyses are identical for both normal and QC duplicates. By comparing the results
of the normal and QC duplicate samples, a measure of precision can be made that includes the
effects of both samples and analytical variability. For this project, duplicates are submitted only for
samples analyzed for nitrogen species at a rate of approximately 30%.

Equipment Blanks - It is not necessary to collect equipment blanks since all of the sampling
equipment used for this project is dedicated to a particular sampling location for the duration of the
project.

Decontamination Procedures - Sampling equipment which requires decontamination is limited to the
long handled sampling cup and sample jug used for the source-water sampling, the sampling spigot
used for monitor well sampling, and the probe and first few feet of the manual water level sounder.
The equipment is decontaminated with an Alconox solution and double rinsed with distilled water
before each sampling round.

Equipment Calibration - Field equipment used for this project will include a combination
pH/conductivity/temperature meter and an automatic data logging device for continuous
measurement of water levels. Conductivity and pH will be calibrated using fresh standard solutions.
The data logger will be checked against a manual sounding device on no less than a monthly basis.
Calibration information will be recorded in the field logbook.

6.6.7 Laboratory Analysis

All laboratory analysis will be performed by an Arizona Department of Health Services approved
lab. Laboratory licensing information will be provided in the operational monitoring reports. A
summary of the analytical methods used for testing water quality samples taken at the Project site is
presented in Table 8.
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Table 8. Summary of proposed analytical testing

Constituent* Sampling Frequency & | EPA Method or Equivalent
Location**
Total Nitrogen = Nitrate as | Quarterly for source water 300.0/351.1

Nitrogen + Nitrite as Nitrogen + | Quarterly for groundwater
Total Kjeldahl Nitrogen

Total Metals (Ar, Ba, Cd, Cr, Pb, | Quarterly for source water 200 Series
Se, Hg) Quarterly for groundwater
Volatile Organic Compounds Quarterly for source water 524.2

Quarterly for groundwater

Notes: * Taken from ADEQ APP No. P-103195
** Source water at facility’s wet well structure; groundwater at HP-1

In addition to the careful calibration of all laboratory instrumentation with standard solutions, a
series of QC samples will be included in all analytical batches. Some QC checks are analyzed daily
and others are analyzed once for every 20 samples of the same matrix. These QC checks are used to
flag analyses that need to be re-run. The types of control samples used are: check standards,
method blanks, method blank spikes, and matrix spikes. Corrective actions may be required if QC
data falls outside of laboratory control limits. These limits are based on method requirements or in-
house control charts, whichever is more stringent. A summary of quality control criteria is provided
below:

Independent Check Standards - Independent check standards are mid-range standards prepared
using a standard source independent of the calibration standard. A check standard is analyzed after
each initial calibration. If the percent recovery of the check standard fails acceptance criteria,
corrective action is taken prior to analysis of samples.

Method Blanks - Method blanks are designed to monitor the level of contamination introduced by
reagents, extraction solvents, glassware, etc. They are prepared and processed in exactly the same
manner as samples and spikes without the addition of standard solutions. At least one method blank
is analyzed for every batch of samples analyzed for each sampling round. Corrective actions are
taken if any target compounds are present at concentrations above the reported detection limit.

Method Blank Spikes - The method blank spike sample is designed to measure accuracy of
extraction and analytical techniques and is not subject to undesirable matrix effects. Spikes are
prepared in reagent water or clean soil and are treated as samples. A MBS is required daily or with
every preparation batch. Laboratory-established control limits are used.

Matrix Spike Samples - A matrix spike (MS) sample is a sample spiked to monitor recovery of the
analytes for a matrix type. Due to the high variability within matrix types and the necessity of
batching samples from varied sources, MS information from one sample is not necessarily relevant
to other samples in the same batch. MSs are prepared by spiking a portion of sample with a known
amount of standard and then taking it through all steps of the analytical procedure. The spiked
levels should be between five times the detection limit and the upper calibration point, or twice the
concentration of the analyte in the sample, whichever is greater. One random, matrix-spiked sample
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is prepared and analyzed for every analytical batch.

Out-of-range recovery may be a result of a matrix interference. The result of the MBS is often used
to determine the reason behind the matrix spike failure. The matrix spike is not used to judge lab
performance, but rather to determine the presence of interference due to matrix effects.

Matrix Spike Duplicates - Matrix spike duplicates (MSDs) are analyzed to monitor precision of the
method. A separate portion of the control matrix sample is weighed, spiked, and analyzed in the
same manner as the MS sample. One MSD is analyzed per analytical batch. The relative percent
difference (RPD) between these replicates must fall within laboratory control limits unless the
sample is non-homogeneous. If the RPD is out of limits, matrix inhomogeneity will be investigated.
The laboratory QA/QC manager will make the final determination on the affect of matrix
inhomogeneity on the RPD.

6.6.8 Quality Control Review

All laboratory analytical data and QA/QC data compiled as part of this project is carefully reviewed
to determine if any inconsistencies exist and to determine if all quality control criteria have been
met. A cation/anion balance will also be completed when appropriate. In the event that a QA/QC
problem exists, the contract laboratory will immediately be contacted to mitigate the problem and, if
necessary, initiate corrective actions. QA/QC problems, as well as their solutions, will be
documented in the monitoring reports.

6.6.9 Reporting

Operational monitoring reports are submitted to ADEQ on a semi-annual basis. Information to be
included is as follows:

e Hydrograph of static water levels in monitor well HP-1 as recorded by the data logger as
well as tabulated water level data collected from piezometer HP-2 using a manual sounding
device;

e Map showing regional water level contours. This map may not be updated semi-annually,
depending when cooperative water level data is made available;

e Current and cumulative effluent inflow totalizer readings and the estimated volume of
recharge since the last quarterly report and since the initiation of recharge activities;

e Summary of any sampling protocols or procedures which deviated from the accepted
monitoring plan;

e Currentand previous water quality data and a discussion of water quality changes or trends;

e Copies of original laboratory reports and chain-of-custody forms; and

e Discussion of field and laboratory QA/QC samples and data viability based on QA/QC
criteria.

6.6.10 Contingency Plan

An exceedance of an aquifer water quality standard in the facility POC well will be evaluated by a
comparison of upgradient and downgradient water quality in monitor wells SC-9 and SC-10, at a

49



minimum, and the analysis of ambient conditions in the POC well. An attempt will be made to
schedule sampling at the facility POC well to coincide with sampling at SC-9 and SC-10 that is
completed by Pima County Wastewater Management Department.

A sample will be collected from piezometer HP-2 (if water is present) at the next regularly
scheduled date in the event that an exceedance is found in HP-1. If static water levels in either the
piezometer or monitor well rise to 20 feet below land surface, inflow to the recharge facility will be
halted. Pima County Flood Control will notify ADEQ and ADWR of the situation within 48 hours
from the time of its detection.

In the unlikely event it is suspected that an exceedance has occurred due to on-site activities, the
emergency response coordinator will immediately contact ADEQ to discuss the analytical results
and determine best course of action. For this project, the emergency response coordinator will be as
follows:

Thomas Helfrich, Manager
Water Resources Division
Pima County Regional Flood Control District
(520) 243-1800 (during business hours)
(520) 444-3637 (evenings and weekends)
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7.0 DEMONSTRATION OF TECHNICAL AND FINANCIAL CAPABILITY
7.1 Authority

Arizona Revised Statutes 848-3603 authorizes Pima County Flood Control District (District) to enter
into intergovernmental agreements and contracts to carry out the objects and purposes of the
District. ARS 8§48-3603 parts 17 and 19 provide specifically that the District may enter into
intergovernmental agreements with State, Federal and local jurisdictions to construct, operate and
maintain recharge facilities.

7.2 Technical Capability
Operation and management of the proposed recharge project will be directed under the supervision
of District staff. Compliance with the terms of the facility permit will be the joint responsibility of

the District and the Town of Marana.

District/County Organization

Although Pima County Regional Flood Control District and Pima County are two separate legal
entities, the County Board of Supervisors also sits as the District’s Board. The District will operate
the High Plains project, but in designing, constructing, and operating the Project, it will draw upon
the expertise of the County’s other Public Works Departments, such as Transportation, Wastewater
Management, and Solid Waste. The District pays for services rendered by other Public Works
Departments via an interdepartmental transfer of funds from the District to Pima County. The
District and these other Public Works Departments report to the same County Administrator.

The District consists of various divisions. The Water Resources Division, led by Thomas Helfrich,
has the primary responsibility for the facility. There were over 50 full-time equivalent personnel
funded by the District in FY 2005-2006, mostly hydrologists, engineers, and administrators.

The District uses traditional as well as new and innovative approaches to reduce flood damage and
loss, while seeking to maximize the benefits provided to the community through judicious
management of the County’s floodplain resources. Structural and nonstructural programs form the
basis of the District’s flood loss prevention plan. Structural programs include construction and
maintenance of bridges, bank stabilization, levees, and regional storm water detention basins. The
District has successfully completed many large multi-purpose construction projects in the past,
including re-configuring Randolph Park to serve as a flood-control detention facility while
maintaining golf course opportunities and preserving existing mature trees. Nonstructural programs
include an effective and nationally recognized floodplain management ordinance, a flood-prone land
acquisition program, a real-time flood-warning network, and river and basin management planning.
In addition to managing floodplains and flood control projects, the District is involved in several
complementary activities: 1) groundwater replenishment, 2) riparian habitat preservation and
mitigation, and 3) river park development. For instance, the District has overseen design and
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construction of the adjacent Lower Santa Cruz Replenishment Project, now operated by Central
Arizona Project.

Support is provided to the District by the following divisions within the Department of
Transportation: Maintenance Operations, Field Engineering, Transportation Engineering, and
Technical Services. Support is also provided by Administrative Support Services (contracting and
budgeting), the Pima County Attorney’s Office, and other Public Works Departments. Wastewater
Management Department, for instance, operates facilities that treat over 60 million gallons of
sewage daily to federal and state standards, and runs a state-licensed laboratory. Through its various
activities, the District and County have the staff to administer large construction projects, operate
and maintain water works, and conform to water quality monitoring requirements.

Town of Marana Organization

The Town of Marana is governed by a seven-member Council that is responsible for establishing
policy and procedures to be carried out by staff. The Town Manager is appointed by the Council as
the Chief Executive Officer of the Town. As such, he/she is responsible for the day-to-day
operations of the Town.

The Town Manager analyzes and supervises the functions, duties and activities of the various
Departments, Boards, Commissions and services of the Town government and all employees
thereof, and makes recommendations to the Council regarding the overall operation of the Town
government. The departments reporting to the Town Manager are: Budget & Finance, Human
Resources, Utilities, Engineering/Public Works, and Development Services.

The Town Council has directed staff to be certain the Town of Marana is the water provider within
the Town boundaries and the Utility Department has plans for staffing to meet its demands to
adequately handle the water issues. The Town currently is a member of the Central Arizona
Groundwater Replenishment District (CAGRD) and has a Designation of Assured Water Supply for
100 years from the Arizona Department of Water Resources. The Town is very interested in
helping to maintain the current levels in the regional aquifer.

7.3 Key Project Personnel

Project Director- Thomas Helfrich

Mr. Helfrich currently serves as Water Resources Division Manager for the Pima County
Transportation and Flood Control District. For this project, he will provide input and expertise in
the area of facility evaluation and water policy, and direct allocation of the Project financial
resources. Mr. Helfrich has over 25 years of experience in the public works field with an emphasis
on water resource policy, flood control improvements, riparian restoration projects and development
of flood warning and meteorological stations.

Program Manager - Julia E. Fonseca
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Ms. Fonseca is the District's Program Manager for the District’s water resource activities. During
her eighteen years at the District, she has conducted numerous investigations involving groundwater
recharge, natural resource management, hydrology and hydraulics, water quality monitoring, and
surface water rights. Ms. Fonseca was the project manager for the Rillito Recharge Project and the
Lower Santa Cruz Replenishment Project. The Rillito project involved extensive monitoring of
groundwater and surface-water quality, as well as hydrogeologic and design investigations. Her role
in the Lower Santa Cruz Replenishment Project included overseeing feasibility, permitting and
design. Ms. Fonseca has successfully overseen riparian restoration along Cienega Creek and the San
Pedro River, and water-quality sampling along Rillito and Cienega Creeks.

Project Technical Advisor — Frank G. Postillion CGWP

Mr. Postillion has served as Technical Advisor for High Plains Effluent Recharge Project for the last
year. For this project, he provides over 27 years experience and expertise in the area of artificial
groundwater recharge and design and implementation, including sites in the Upper Santa Cruz River
Basin, Salt River Basin, and California. Mr. Postillion has over 30 years of experience in the public
works field and private sector with an emphasis on water resource evaluations, water supply,
groundwater investigations, and groundwater contamination evaluations and remediation.

Project Manager — David Scalero

David Scalero has served as the Project Hydrologist for the High Plains Effluent Recharge Project
for the last two years, overseeing all monitoring, maintenance, and operations. Mr. Scalero has over
ten years experience on a variety of projects dealing with both surface and subsurface hydrology.
Project experience includes surface water, ground water and sampling for hazardous and non-
hazardous constituents, and the development of long term water quality and water quantity
monitoring plans for both ground water and surface water related projects. He is Resource Manager
for the Cienega Creek Preserve, having had extensive water level and water quality monitoring
experience.

Town of Marana - Brad DeSpain

Mr. DeSpain will represent the Town of Marana (a co-applicant for this permit) in most issues
concerning the High Plains Project. Mr. DeSpain will provide input and review of facility permits
and design plans and will assist with issues specifically related to the project’s location in the Town
of Marana. Mr. DeSpain currently serves as Utility Director for the Town of Marana, and has spent
many years in the area dealing with a wide variety of agricultural and natural resource management
issues. He oversees the current contract of BKW Farms, who performs the daily monitoring and
maintenance activities at the recharge facility. Doing business as Bridle Bit Inc., he recently took
over the state land lease associated with the pasture irrigation adjacent to the recharge facility.

7.4 Financial Capability
The District has constructed the Marana High Plains Facility with funds for acquisition and
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development from the Bureau of Reclamation, Arizona Water Protection Fund and by the District in
the Capital Improvement Program. District activities are funded by a secondary tax levied on real
property, which raised $ 16.6M in Fiscal Year 2003-2004 with general obligation and district bonds,
federal and state assistance, developer participation, earned interest and other miscellaneous
revenues. Monies for FY 2003-2004 include funding for operations and maintenance (O &M) of the
Facility. The total O&M cost for 2003 was $27,953 and is detailed in Section 3.3 of this report. The
Town of Marana has also provided in-kind assistance in the form of staffing and monthly payment to
BKW Farms to monitor the Facility on a daily basis.
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APPENDIX A.l1

RIGHT-OF-WAY FROM
ARIZONA STATE LAND DEPARTMENT
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STATE LAND DEPARTMENT
STATE OF ARIZONA

RIGHT-OF-WAY
(DEFINITE)

AW No, 1106504

RIGHT-0F-WAY ellective May X, N9, by amd hetween the Stade of Arizona,
herginalier called the Gramtor, and

FIMA COUNTY FLOOD CONTROL DISTRICT

of _ Tuesom o Sateeof _ Arizona . horeinalter called the Gramstee.

WITHNESSETH; Grandor grumis to Grantee a Right-of -Way o, over, through snd acro the

State lands described on fhe supplement siiached bereto and made & part horeaf for the

purpuse of anid subject io the paymenis, terms, condilbons, rescrvalions asd excepilons

hereimafier set Terth, o all of which tlse Grantee agrees.

TO HAVE AND TO HOLD the same for e perbod ending ____ May 2 3001 .

The parpose of this Kight-of-Yyay i thr location, construction, operation and malnienamoe of
efMuseri recharpe basin projec

Renial shall be payable in advamce For the above mentlonsd periosd In such amount =
drlermined tn be dug on the basls of appralsals made by the S1ade Land Consmissioner.

Theapplication far this Bight-of- Wy, tepether with sll maps and attachments thereto, are by
ihis reference made & part hereol as if st Forth in full boovia,
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EASEMENT CONIMTIONS

Girandoe chall not suhbet or assign the Right-of Way hervin granted, or any part thereod,
withsal the written consend of Grantar fiest obtained, nor shall Grantee gran sny
framchise, permil er other right-of-way en the lands desoribed herein, or any pari
bt peal,

Gramier will nod permidt any loss, BOF commil or casse any wasie in, lo or wpon said
lnnd; nor gisl af remove nor allow te be it aF removed any dmber ar sdanding frees
that may be wpom sabd land, save and except only such as may be necesssry for the
aulhorited wse herrin.

Grantor pxorpls and reserves out of tbe grand berehy made, all ibs, pases, coal, ores,
limesinme, mirerals, fossis and Tertilirers of every mame sl desoripdlon that may he
feand Im or spos the Land hereln deseribed, or any part thereel.

Cernmlor reserves b righl te exerule Grants covering e Land herels described for the

purpose of agpriculiure, grazing, eommercial, bamesite and prospecting for, and ihbe
extraction of il gases, toal, ores, limestone, minerals, Fossils anil fertiliner,

Grantor reserves the right to graml easemests and rights-ol.wuy over and scross the
lapeds described. so long as the same do not Interfere wilh the proper use of this
Hight-ad-Way.

Crrunior reserves the right to refinguish 1o the Federal Governmend the Sinte's right or
elaim o any part of the land described berein, and thereapen this rascment will be null
and void Insofar as i relates 10 the land the Stute bas so relinguisbed,

IF Tor any reason the Stabe of Arirona does ned have Gide 1o any of the land described
hereim, this easement shall be null and void insofar as it relates ts the land 1o which the
Stale has Mniled to receldve ditle,

[T the Grandee sheld il 1o pay ihe rectal when due, o7 fal! ts koep the covenazis snd
mgreensends herein st forth, the State Land Comenissboner, at his option, may cancel
skl easemnent ar declare the same losfeited in the masner provided by Law,

Afer any defoult has occurred, no strocture, baliding or siher equipment may be
rersaved from the Right-of-Way withowt the written permission of the Grantor,

Tht Stute of Arimoma shall be farever whelly absotved from any lability for domages
which might resalt 1o the Granbee herein on secounl of this ensement having Been
eancelled, forfeiled, er terminatel prior to the explration of ik full tme for which i
s lsmmed,
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17.

Any lands inclsded in this easeosent which wre sold shall be subject G0 this casement,
and remial shall be collecied thereen ualil sisch Blme &5 the purchaser shall have
completed his contract and secared patent (o the kand.

If ihe Grandee desires to plaoe improvements on the lanil described berein, the approval
of bt Stale Lamd Unenmisadanee mhiisd first be obiakned.

The terms, conditions pod covenants of this casemend are subject o prosend L
relating to Stalr kands, and the rights of both Grantor and Gramtee bercander are each
and sl subjeet 1o such modifications as may be consbsient with such amendmests,
revisbens or repeals of existing ks ss may herealler be made, wnd o provisions of this
casemien! skl ereade uay vested right in tbe Gramtee hervine

Granfee agroes ba fndemnily, Bold and save Grantor harmles sgains all los, damage.
liahibity, expense, costs and charges Inddent o oF resulilng o any way frem aig
Imjuries to porsen of damage bo propeety cased by or resulting from the use, conditlon,
or stcupailen of the land.

With regard to ibe localbon, construction and maintenamses of ibe Right-of-YWay:

i@} Grantee shall ensure full compliance with the berms and cond|tlons of this grant
by Its agenls, ensployees and comtracion (inclading sub-contraciors of any tier),
and the emplayees of sach of thom,

ik Unless chearly inapplicabde, i rogudtemsenis and prohibitions imposed upoes
Grantee by these lerns and conditions are also imposed upon Grandee's agents,
employees, contractors, and sub-contractors, and the employess of each of them,

(ch Fallure or refusal of Granioe’s apents, snsployees, contractors, sab=cantraciom,
or thelr emplovers (o comply with these termes and cosdilions shall be deemed
b bt thee Fallure or refasal of Granter.

i} Cirusbee shall require its agents, conlracion or sub-contraetors to include these
terms amd conditians in sl contrsces snd sub-conlracts which are enkored Indo
by any of ihenw together with a provision that the ather eontrocting party,
together with Its agenis, smployees, coatraciors and sub-contractors, asd ths
etmpbovees of exch of them, shall lkewise be hoand (s comgply wilh these berms
anid cenditlinms.

All mceess Foads over State land owlside 1he Right-ol-Way must be applied for asd
mullsorized in accocdance wilh applicable regulations.

No malerial may be removed by Granlee ot its comtractors withowt the writlen
approval af the Cammiscloner.
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Cerantee shall prompily notify the Consmissioner of the amossnt of oea, i any, which
will be cut, removed, ar destrayed In the constrsction and maintenamce of the projec
url shall pay the State Land Department such sam ol mosey as the Commissioner may
determipe to be the ol value of ibe Nors (o be 5o cut, removed or destreved, Grantes
shall nodify the State Lasd Department and the Arizenns Department of Agriculties
A dbays prior in any destructien oF remsyal of palive planis to allow salvage of those

plants where posciblde.

Ceramtee shall condiet all éontrisction anad malrienasce aciivithes in @ manner thad wii
minimize disturbance to all land values including, but el limitnd 16 vegelation,
drainage channels, aml sireambanks. Comstrugtion melbsds shall be desigoed 1o
prevent degradation of sobl canditions in areas where such degradation woahl resubt
Ia dletrinmenial crosion or subskdence. Granker shall take such sther wsdl aid froame
censervalion and prefection measures on ihe land usder grant or premi as determined
neceisary by the Slade Land Depanment

Lrramtes shall be required, spon comglelion of right-of-way constrsction, ts make sach
rehabibitstion measures on the Stade bamds, imclodkng, bisd not limdled (s, restoration of
thse surlace, reveprtation, and fencing ss determined pecessary by ibe State Land

Departmeent.

Upan revecation or Sermination of the Right-of-Way, ihe Granter shall remove all
ezl pmend or Facilithes amil, so far as bs reassnshby possible, restore andior rehabilitae
the lamd to ks eriginal comditien, to the satisfaction of (ke Commibasdoner,

Loty Incurred by the Grantee in complying with resinesiion and rehabilitstion
requirements as determined by Ihe State Land Department on State trust lands shall
hie horne by the Grantee.

Prior i surfsce distorbance, the Grandee heresl shall provide evidence of
urchucological clearunce @0 tbe Arirona State Land Depariment.  Archaeobogicnl
surveys and siie mitigation muest be conducted in sccordance with miles and eegialalions
promulgated by the Direclor, Arirena State Museum., In the event sdditiens]
archacological resources are detectad by Grantee after receipt of archacological
clenrnmce, all work shall crase and nedificstion shall be given o the Direcior, Arizsas
SEnte MMuseum.

THIS DOCUMENT s submbited fur exsmination and shall have no binding effecl on
the parties unbess and untll execuded by the Grantor (after executlen by the Grantes),
unid & fully evecited capy B delivered (o the Gramsder.

IN THE ENENT OF A DISFUTE betwees ibe partivd Io this Agreement, 18 Is
agreed 1o use arbitration 13 resolve the dispale bat only 1o the extent requined by
AR, §12-1518; amd, in no event M:rﬂhhhmm b resnbie @ dispute
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wiihdch ks otlwrwise subject to adminkirative fevkew by ilse [eparimend purssuant (o
sintute or Department Adminisiestive Ride

Grantor reserves the right to relinguizh o e United Slates porsuanst io the LS. Aol
of August M0, 1RO, laiid needid fer irrigation works In conmecibon with a pevernmes
reclumation project

Motior of auwbority bo cancel tsls contract:
This contract b subject bo cancellalion pursuant to ARS. § 38-211.
Natlve Mand Law:

If the remsoval of plants protecied under the Arieona Native Plast Law s necessary lo
enjoy the privilege of this Docuinend, the Grandes hereunder must previeusly sequice
ihe writien permission of the Arirona State Land Depariment and the Arirona
Department of Agriculture to remsve those plants.

The Department dees nol rrpresent or warrand that scoess exlsts ever olber Stale bands
which inleFvens reapectively beiween the above Right-of-Way sssenient asd the nearest

pahbic roadway.

Cirantee shall adhere to all appliable fules, Pegiilatbss, srdinandes and ballding codes
an promilgatiad by local jurisdiction and any applicable agencies.

Girantee shall mot exclude from wse of State of Arfoona, s betsees oF graniees, or the
general public the right of ingress and egress ever ks roadway.

Grantee shall acquire any necessary permits from ibe Arlzona Depariment of
Transporiation andfor the County Highway Department prior o coastrsctben,

Within 30 davs of project compleilon, Grantee shall sabmil 8 completed ceriificate of
constracilon. (Cepy Altached)
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ENVIRONMENTAL INDEMNITY

Corumter shall protect, defend, indemmnity and hold harmless the Gramos Trom aml against all
Himbélities, posts, charges and expenses, incloding atorness” foes and court costs arisieg sat of
ur reialed lo the presence of or exhitence of sny substance regulated under any applicable
Federal, stwle ar loeal envirommental laws, regulaibons, ordinances or amendmenis fherebo
Becaniae afli in) any substance that came (o be locatod on ihe Right-of-Way due s Grantee's
e ar eccupancy of the lands by the Grantee before ar after the lisuance of the Righl-of-Way;
or (b} mny relesse, threalensd releass of escape of any subsisnes kn, on, ander or from said
Right-of-Way that is cansed, in whole ar ln part, by any conduct, sctions or negligence of (he
Ciramlee, regardiess of when such substance came (0 be locatod on the Right-of-Way.

For the purposes of this Right-al-Way, the term “repulsted substances™ shall imebuile
sabmtances deflined o “regulsied subsiasoe”, “hazandous wasie™, kazardeus subsianee”,
“haznrdows material®™, Ylevic smbsianoes or “pestichdes” in ibe Reource Conservation and
Hecovery Act, us amended by the Hazardous anid Solid Waste Amenidsments of 1954, the
Comprehensive Eavironmental Response, Compensation and Liahility Act, the Horsrdous
Materials Tramsportation Act, the Toxic Substance Control Ael, ibe Federal Tnsecticide,
Fungickde and Hodenticide A, tbe relevant bocal and date covironmental laws, snd ibe
Fegilations, reles and ondinances sdopded ani publeations promulgazed pursaant i the lecal,
state and federal laws, This indemnification shall inelsde, without limitation, clabms er
damapes arising ouf of any vielatins of spplicable envirenmenial laws, sepulations,
ordinamces or subdivisions iboreod, regardless of any real or alleged strict Babilisy an the part
of Garantor, This environmental Indemnldty shusll survive the explration or terminatben of this
Right-of-Way amd'ar any transfer of all erany portion of ibe Premises and shall be governed
by e Rawn ol thee Stade of Arfzona.

I the evenl any such aclion or dalm is brought or ssseried against the Grantor, the Cramiec
shall huve the right, subject 1o the right of the Grantor 1o make all final decisbans with respect
i Grantor's Bability for clalms or damages, (1) (o participate with Grandor i ibe conduet of
any lariber requlred cleanap, removal or remedial actlons and/or nepatiatbon and defonse of
any claim indomnifiable under this environmental indemnity provisken, having reasomshle
regand o thse contlsukng conduct of e operationbusines bocated an ihe Prombses and (i) to

participale with the Grantor in negotisting nnd Aralising any agreement or setilemeal with
respect in any such elaim er cleasip,
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I WITHNESS HEREQF, ibe paribes hereto have signed ihis Document effective the day and
vear sel forith previously herein.
CouNTY FrLosD

STATE OF ARIZONA, GRANTOR TRaL E[_L.S'H'ﬂfr S fiafal
Arizons GRANTEE
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HIGH PLAINS PROJECT

That portich af tha Southaast quares (SE 4 & SW %) of Ssction 33, Township
11 South, Ranga 11 East Giia Salt River Dase and Meridian, Pima County,
Asizong. More particulary described as fallows:
mqmﬁnqmﬁﬂbwﬂﬂuﬂdﬂﬂﬂ:

Thence, N B3°32'57"° E along the South ine of said section 23 a distance of
356,33 fesat 10 4 point;

Thence, departing said South line N 00° 2T03°W a distance of 617 .81 fesal o
THE POINT OF BEGININNG;

Thence, M 48" 17" 34" W a distance of 178025 feet to a point,
Thance, N 8T" 12° 26° E a distance of 370.05 feet o a point;
Thence, S 73" 17" 34" E a distance of 205.82 feet o a point;
Thence, M 81° 42 27" E a distants of 32 69 fest io a poirt;
Thance, 5 76" 47" 34" E a distance of 380,05 feet 1o a point;
Thanca, 5 89° 17" 34" E a distancs of 120,17 feat 1o & pot;
Thence, N 50" 48' 247 E a distance of 44.84 feet 10 & point;
Thence, 560" 31° 13" E a distance of 254.38 leet to a point;

Thence, 502" 47" 347 E & dstance of 1026.36 feet 1o THE POINT OF
BEGININNG:

Spid parced containing 788, 276 sq. 1L o 10.3250 acres mane or laaa,
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APPENDIX A.2

SECTION 404 PERMIT FROM
U.S. ARMY CORPS OF ENGINEERS



DEPAETMENT OF THE ARMY PERMIT

Permithes:

Daroshy C. Dolan

Pima County Department of Transportation and Flood Cortrol District
01 Morth Seone Avenae, 3rd Floor

Turson, Arizona B5TT1

Permit Number ¥73-0474-R]D
Isswimg Office: Los Angeles Distnict

Wote The teem “vou” and its derivatives, as used in this permit, means the permbltes or
any fature transferee. The term “this office” refers to the appropriate district or division
office of the Corpa of Engineers having jurisdiction over the permitted activity or the
appropriate official acting under the autharity of the commanding officer.

You ane suthorized fo perfonm work in accordance with the terms and condithans
spocified below.

Project Description: To construct and maintain/ reconstnict; 1) an upstream diversion
structure with masimism dimensions of 300 feet long by X feet wide by 4 feet high. 2) a
downstream diversion structure and intake plpe. and 3) Y necessary, a channe] to
redizedt efflsent Aows toward the upstream diversion structure. Additional detatls are
showT in the enclosed fgures

Project Location: In Santa Crur River af (Sections 3 and 4. T125, R11E amd Secthon 33,
T118, R11E) Marana, Pima County, Artzona,

Permit Conditions

Gemneral Conmditions:

1. The time Emit for completing the authorized activity ends on October 15, 2004. It

find that you need mone time to complete the authorized activiry, submit your
Fr:;u.mhn ér::m b this pdfice for comsideration at least one tonth bedore the
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Tabie 8. Miigaikon sction thresholds and mitigation level for the
High Plains Efflusnt Recharge Project
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____ ___ _

|
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abcnve date is reschesd.

2 You must maintaln the activity aathorized by this permit in good condition and In
custformance with the terms and conditiors of this permil. You are pot relleved of this
requirement if you abandon the permitted acthvity, although youl may make a good
fl.ﬂ:l.'lll:lu;f:-rhlﬂl.l.rﬂp-l.rlf mphlﬂ:ewlﬂiﬁnmlfmﬂmmihﬂnu. Should
Vo4 wish B oease to maintain the authorized activity or should you desire 1o abandon it
without a good fadth transfer, vou st obialn o modification from this permit from this
nﬁ:ﬂlﬂim@dmrnﬁ:nﬂmdﬂtuﬂ_

1 If you discover any previously unknown ldstoric or archeclegieal remains while
accomplishing the activity authorized by this permit. you must Emmediately notify this
office of what you have found. We will initiate the Federal and state coordination

to determiine U the remalns warrant & recovery effort or i the site ts eligible for
Hating in the National Register of Histaric Places.

4. lfyou sell the property associated with this permit, you must obtain the signatuse
of the new owner in the space provided and forward s copy of the permit to this office
to validate the transéer of this autherization.

5 If s conditioned water quality certification has been isued for yvour project, vou
st comply with the conditions specifed kn the cartification s special condibions to

this permit. For your convenlenoe. a copy of the certification is attached if it contains
such conditions.

B You must allow representatives from this office to nspect the authorized activi

at any time deemsd necessary bo ensure that it is belng or has been sccomplished wi
ﬂ::muud:mdlﬂ:'unl}'mﬂpuﬂL

Special Conditions: See attached sheet.

Farther Information:

i W.ﬂlﬂfﬂ!tﬂ. YﬂMﬂMMhurmdmmlhnmm
described aborve puarsuant oo

() Secthon 10 af the River and Harbor Act of 1899 (30 ULS.C. 403).

i) Section 103 of the Marire Protection, Ressarch snd Senctuaries At of 1972
(A USC 1413



(X}  Section 404 of the Clean Waler Act (33 LLS.C. 1540
2 Limits of this authorization.

a This permit does mot obviaw the need to obeain other Federal, state, or
local authorizations requined by law,

b. This perenit does not grant any property rights or exchusive privileges,

e This pereit does not austhorize sny infury to the property or rights of
others

d This permit does not authorize inteclerence with anmy existing or proposed
Foderal project.

1  Lindis of Federal Liability. |5 Esulng this permit, the Federal Government does
ot sssame any lability for the following:

i Damagoes ko the permitted project or uses thereof as a result of other
permitted or unpermitted activities or from natural canses.

b, Damages to the permitied profect or uses theneof &8 a restlt of current or
future activities undertaken by or behalf of the Unlted States in the public

snigrest
c. i persons, . of to other af unpermitied
mﬂmrnﬂ by the activity authorized by this permit.
d Design or construction deficiencies assocated with the permitied work.

e Damage clatms associated with any future modification, suspensin, or
revocation of this permit

4 Relisnce on Applicant’s Data: The determination of this office that ssuance of this
permit is not contrary to the public interest was made in reliance on the information

o provided.

5  Resvaluation of Permit Decigion. This office may rervaluate its decision on this
permit at any time the droamstances warran, Clrcumstances that could requine a
reevalustbon include, but are not limdted to, the following:

B You fail to comply with the serms and comditsors of this permit.



b. The information provided by you in support of your permit application
proves bo have been false, incomplete, or inacturate [See 4 above).

C Significant new information surfaces which this office did not consider in
reaching the original public interest decision.

Such a reevaluation may result in a determination that it is a to use the
maodification, and revosation procedures contained in 33 CFR 3257 or
| procedures such &s those contained in 33 CFR 3264 and 326.5, The
referenced enforoetsent procedures provide for the ssuance of an administrative order
you to comply with the terms and conditions of yeur permit and for the
initiation of legal action whene apgp te. You will be required to pay for any
cormective measise ardered by this and If vou fadl to comply with such dinective,
thvis office muay in certain sltwstions (such as those specified in 33 CFR 209.170)
accomplish the corrective messires by contract or otherwise and bill you for the cost.

& Extersbors. Gereral condition 1 sstablishes a time lmit for the completion of the
activity autharized by thls permit. Unless there e Sircumsiances requaring either
prompt completion of the sutherized activity or a reevaluation of the public interest
decision, the Corps will normally give you favorable consideration to & request for an
extession of this timse limit

Ve skgrature below, as permiiton, indicates that you accept and agree to comply
with thie berms and conditions of this permat.

g ___o-28:9)
PRRIECr FMGER, DEAT] Peéee A

This permit becomes effective when the Federal official, designated 1o act for the
Secretary of the Army, has signed below.

7 i R i 4
rd ] (DATE]
Chief, Regulatory Branch
{ for the District Engineer)

When the structures or work autherized by this permit ane still in existence 2t the



time the property s transferred, the terms and conditions of this permit will continue 1o
be binding on the new cwneris) of the property. To validate the tranaber of this permit
and the associated Habdlities associated with compliance with i termas and conditions,
have the transferee sign and dabe below.




SPECIAL CONDITIONS
PERMIT NO. 974-0474-R)D

a. The permitses shall comply with all requirements and conditions in the state
mmmmmwmwﬂwﬂﬂlw
nynﬂun 23, 1999, This certification demonstraies that the permittes has

Sectica 407 (a) of the Clean Water Act, A copry of this letter b enclosed.

b The permittee shall fence ancheological sise AZ AALZ1LT and condine all
conatruction or other project activities to the floodplain east of the fence.

¢ The permittee shall condiact monitoring in'fﬂnmt adaptive mitigation
mhmlﬂth:dimh!ﬂﬁﬂ' threat 1o alscraft using the Avra Valley
Atrport. The permitier shall follow the bird-strike safety measures mentioned in the
enclosed pages 23-26 taken from the Marana High Mairs Effluent Recharge Prosect,
Final Environmental Assesament.
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DEPARTMENT OF THE ARMY
LoOFS AMOHLES DNETRECT, DO OF DHGNETR
SRR BT AT, AN D FECE
S R T CERTIGAL AR SUNTE
FHOENIN, AMLTTHAM, S -

. Dictober 25, 2004
CHfice of the Chief
Hegubatory Brasch

M. Frank Pestillion, CGWP
Principal Hydrologim

Fima Coanty Department of
Trespomation end Flood Contrel
00 W Sione Avemsae, Fourth Floomr
Teeson, Arizonas 85700

File Sumber: 97404 T4 B0
Droar Mr, Postillion:

Fiference ia made o voor peques dased September 28, 2004 10 amend Permiti Mo, 874
B4 74-RID which austhertned vou o construst the High Malss Effiuent Thscharge Project
(Sections 3 and 4, T135, RI1E), Marssa, Pima Cossty, Arizona.

Linder the provisiom of 13 Caode of Federal Regulation 325, 6{<), the stan dee & I FemmEin
the same =5 the corspletion daie is eviesded from Ociober 15, 2004 10 Octoder 15, 2009,

The terms and conditsomns of Permit Mo, F74-04T4-RID, except as changed heretn, remain in
il forre and elfect \'mﬁ:&ﬂmﬂuﬂ!&!ﬂimﬂrplﬂmﬂﬂnﬂfwwnh:
eemee vour Sectian 401 wmer guality cenificoiion bas not expined. Il thés certificatson has
axpired, pleass provids ua with a copy of B enienabon of Sme

Sincerely,

Ei% vl AN C—‘-"-"}""g

Cindy Lemer P.E
Chief, Anisoes hection

Regulatory Branch

Copy Famisked:
hir. Amdy Travers, ADECH



RECEIVED
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(L=
ARIZONA DEPARTMENT OF En w:t-::-HHEHTEET" ::: EJ ]E";f'
Clowerngs lare Dwe Hall Fasgerine 2. Sohaier, Do

Augus: 23, 1559 FPPDIUSS 0082

Apglicant Pma Couny Degarimess of iof and ’
ey Tramaporiezion and Flood Cartrol District
201 North Sione Avenoe, 41h Floor
Tucson, AZ 85701

Subjecy ‘i'n-'u::r'l'.h&r;.-f_‘miﬁ:ﬁu. innﬁ#ﬁ:mam.mmmm
ADEQ 201404 File Na. 103194

LS ACDE Publis Notice'Asnlication e 9740472 80D
|Section 5 & 4, T128, R11E, and Section 33, T115, RI1E), Marans, Péeng

Diear Ms. Fonsesg

A DESCRIFTION OF ACTIVITIES TO BE CERTIFIED

1 The sithvities grg lockbed in the shamnd of 1% Sio0s Crs River
: ahrtanfd ) and 4, T2
RIIE sndf Sectice 13, T115 RIE} The projacy muhmiﬁmﬂ:tnﬁhiﬁ['fﬁ

5] Sk Cearsl Avread, Phorscn, Arpesa R0 L. 16311 BT TR



ADEC 407404 Fle Mo 103163

the Semry Cruz River imo an off-chanse] groundwater recharge peoject (Figuse |
astached). The project i & cooperative effort berwees the Pima Cousty Depariment of
Trazspomtesion snd Floed Comirol Districe, Bareats of Reclamation and the Tows of

rk The aczhvitien 1o be cenified fof the efflues recharge project locared in the channed of the

Saria Crur Rrver mciade

(8 Peceasrrucrinn end =aimensnes of 4a easting upstress rganon diversies
mructune | approxcimately 300 feeg long, 30 feet wide gd 4 foot high) A maxdmum
of 2000 nabic vards of river bed matens! wall be relocaied during reccemmnocsion of
the epmream diverics iructa. The strucmure will not exzeed one half the widsh
of the existmg Sants Cruz River channel cros-section (Sheet | attached)
Periodic gradag may b= regured 10 feditect Bow towerd the presen diverslen
Efaiue

b Perindic mus=renance recomruction of 43 editing downstream divenion nrugiuse
(sppeoximuiely 20 foet Jong, 10 feet wide and 4 feet kigh) lacxied along the ox-
bow chame approcimately 1, | miles downnresm for the upstresm diversics
sructure (Shest 1 aniached).

¢ Costsrection of & pump station outlet from the axbow chasne upgraSent of the
dowmsiress divergion anaeiere to B water 1o the rechargs project (Shest 1

3 The sppicant has applied 1o the U5 ACOE for § permit puresant to Section 404 of the
wﬂmwnnm“mmmmh:mgm i waters of 1he
Sades

4 The scope of sctivisies heren 13 mited 1o dredge and B2 sombation withes Wnters of the
U5, emocimed with consirumionrecennrustios ghd muntssice of upstneem asd
downstren= diversion ssuSurn

B, BASIS FOR CONDITIONAL STATE 480 WATER QUALITY CERTIFICATION

i Simte of Anroca, Water Cualicy Soasdards for Surfice Watery, Arisosa Administrative
Code (A A C) Tithe 18, Chapar 11, Section 108, Masrstive Water Coaliny Srandasdy,
Section 109 Numeric Water Quiiny Standards, Appesdii A. Degnated Use Bchada:
Aquatic & Wildlife eMusnt dependent water (A& Wedw) and Partial Body Contaci
(PBCI (A AC B-18-11-104, Appestix B )

- L5 Army Corps of Enginesry Publiz Notice'Application No. #74-0474-R 1D Commess
peiod Ageil 27 1o May 27, 195% and recerved by ADEQ ea November 23, 1999

K N Cartsd v, Mo, Ares BEC 12 OB 3000



ADED 407/404 File Pz 103102
Augult 24, 1500
saged of B

]

ADEQ Waler Qrialnty Divigeon Form 404-015 {40 Cetafication Application), sign deie
October 5, 1998, receved in ADED Oczober 8, 1998 {bem Ma Jiis Foesecs PCFCD
Addithonil docssents submitted ichide, in part 1he followmg:

. Applican’s Resposses 10 Arisoea Water Quality Policy for Protoczing Water
Cralry During Faciity Construction.

] In response 1o ADEC) request; sne bocation map, 404 jurisdetional map sl
incampiete publis notice were necerved in ADEQ an November 10, 1998, A
compiete public notice wis recefved November 23, 1998

g PCFCD memanindz= o Kat Hirmi, ADXEG, Gom Salek Staficullah dated
harch 23, 1599, and received in ADEQ Mzrch 328 1599

d PCFCD lemer 1o Kum Harrla, from Salek Shafiguilak dared March 23, 1999,

mecetved im ADEC Merch 26, 1999

e PCFCD lesier 1o Kurt Harris, from Salek Shafizofiah dated March 23, 1999,
tecetvid in ADED by fux March 23, 1999

f  PCPCD lever to Kur Marris, from Selek ShaSigufiah dued April 23, 1999,
received in ADEQ Asdl 27, 1959%

CONDITIONS FOR STATE 481 WATER QUALITY CERTIFICATION

This S1me Weer Quaticty Cenification is issued by the Asizeos Depamment of
Emvironmestal Qeeality { ADEQ} under the authoniry of Sacticn 401 () of the federal Clean
Water Acz QI USC §1251 ez neg ). The conditions ned bebow apphy 1o the Section
&0 Perreit fvmsed by she U 5. Armmy Carps of Engiseery, (178 ACOE). The 404
Permitee shall falo chess condnicas in developeng the project perrened wader ACOE
4 Permut Mo FT4-0474-RID These condifions ace enforceshle by the U 5.
Emvronmenis] Protecsion Agescy. Chvil pesatiies up to & o of 535000 per day of
violation sy be bevied (f these cersification conditions are violated Crinsmal

mry also be levied 2 penen imowingly vinlates any provisics of the feders] Clean Waser
Agt

1 Creneryl Comdinons
B This cemificatsom Is oedy for the activities descrided in Section A and i

vad for the ieme period mathe U5, ACOE 404 pemit. 1 project
constructios bas not been started Ty the time specified inthe US. ACDE

404 Perma, tae applicent shall nocdy as follows

JEFY sy Dy Aveesy, Mesees Areers B80S (6T 2 OT-JHI



ADED 401404 Fig Mo 103102

At 24, 19

&

cf 8

Artrona Depariment of Eavironmental Qualite

Water Quality Division, Federal Permitn and Program Devebopment
Unle, Arention; Surface Warer Quality 40] Certification

File Mo, 103195, 1.5, ACDE PX# 57 4-0474-RID

3113 Norih Central Avesue, Phoenls, Arizena B50132

ADED will have the opiics of extending, modifiving or demyving 186 CeniBention

The applican: shal prosvide & copy of these Sime 401 'Iu'i'ml:il.u.l.l-p,
Ceriification Condnions o &3 approgrise contractoes and subcantrictars
The appbesss ghall b post & copy of these condmion in § water resbngss
location ut the consruction siie where i may be snes by the worken

There shall be no substaniive cmngra'modeficaions in 1he setnitios and
amabyuis idestafled in Sectices A and B of the implemersation of thoss plans
which saght aell swirface wider qualicy  If's submarive
change'modificasion iy necemary, netice and sopaortmg sformation shall
firiz e puhembized 1o 2= aoproved by ADEQ Faiture of the applicant 18
recerve ADED spproval for any sohstemive dhange'ssBhaon piod 10
initisting the charge'modifeation sy nimilt n 8 nevoostion of this
Eﬂ:ﬂm |h1-1 Correspoadense 1o ADEQ shall be addressed per Condision
i.a ;

Ths cenification b void B the conenuction is not consizient with the
pctivitins described in Section A

When the project s completed ADEC sball be notified by the epplicasy o
daignee of completion within 30 days gfer projest completion.
Nonificurion whall be nddressed 1o ADEC) per Condition C |4 above

Swimmizg (Full Body Comacs) wall nen be permsied in any of 1he water
seaveysnie fiditios and sigm enforcing this swi=ming bas will b= pored
and be vigble from all scoessile shore locmions

Baazs wiih imenal combustion engemes will mon he perminied on any water
conveyence ficilivies except by properly trained peoiect emplonee Boeti

and motaty shall b approved by the PCFCD for an emengency or special

miimrmance mochoring sctrvitiss

TR i Tyl A b, Pheernd AREERS TN (AOT TCLT0E



&DEQ £01/404 Fila No.10318%

Mogust 24, 1699

pega Scf 8

h

The Pima Coesy Depirtesent of Transporiation and Flood Coniral District
18 responihie for the coostruction and maime=snce of the projec: end =y
Edverse curmplative ety that |2 may S, ool &8 pronaded by

AR S §5-808 0]

Necouary Permits

Waser caed for dun esppression, (5 ased shall not comam comumesants thal
woald viclale Surfsce Wrier Qualiy Siandards

If dewteing operations e needed, ths wider sbal oo be discharged mio
a '‘Water of the U S without proper permits, inclofag bur not Eemed 1o a
nmional Polloyess Discherge Elemenation Sysem (N.P.DE §.) prenst

Erpsca Pronectios hMeasunes

B

Erosice coerrod andior other bank prodectos feateren (ade fences, mraw
badea, o milching) aball be vsed 1o mimimine erosion ind 40il losa whete
mpproprzie  Denuded sness shall be revegetaed s wopn 2 possibie with
nacive plessy and seed m long s the cmablishmens of vogeration dos e
indslnt of s=pede Sows or Sterfiere with the operstion of the rechirge
pregest.

Tempodury eroaion and sedimess tontrol meusures skall be innalled before
coastructson ard pre-operafion practices, and shad be mumtaired x
necesmary during construction end pre-cperational perlods

All pipe putless relazed to these sctivicies cerefied! shall be designed 1o
sonlial o el

Chemcals gnd Chemical Handling

The apphcant t2all ose designated areas for cheerdcal and petroleum

porage, solld waste contsitenent and equipment waslisg. These
designated greas shall af be located catside of the wateroourse abeve e

ondisgry highweter mark

The applicest skall have a spill comainmess plan =g #n eguipmens
maintenancs plen nailstle on alte &2 all tmes

13 M= s . ey i 1901 T SRR



ADED 40E/404 Fie No. 103154

August 24, 1589

Fpage ficfl

Any palinnt maieris] produced oe-sive by cosmrustion scthaty shall be
property disposec af.

5 Cosummated Sois and Materkals

Debris (m=zh an poed, h, snd, rubbih, cement, saphal, o or pecrodeum
products, crganic materials, tines o batteries) derived from constnaction
ssivites shall not ke deposited wi wmy size whese it mary be washed iz
waters of the U S Afler compltion of this propect 1he Sunts Cnex River
mnd socwied chammels shall be left i an environmentally accepiable
cosbtion with all trask and noa-nashve mateisly removed Boen thowe
reaches of the watercoume in which the project toox place.

The sppS=act skall 1ake Sedetiery i2epd 10 ehiane that sonsinsaged
macerials ere nod psed for the activities herein certefied  Maxiemals cbtained
from agricaonl, mireng. agpregase cnothed rock plasts, or other
potemtiely costaminated wreas saall be propesty inspected t0 Gisune that
they do sor comcin eomevisgniy that mighe pase & vicdeson of o Steie
surface wile’ quakty Randsrds

& Conditicas Relred ro Flow

o activities herein certified shall be performed dering a Bood event
When Bow bs present = the construction anes, dikes wall be consirucied o
diver: Bow anocnd the constmuction sctivity. Dinversion diloes regaeed
L e r ivithes should be od wtifi
acopted bent management practices, mch s Snicribed In the mtached
Eeatallagion of Dikes i Small Sciesms

Temporry culverted crossiags shall be adequately saed 1o Bandle the
expecred fow mnd proserly st with end secrions splash pads, or headwalls
thanl dissipate water enerfy 10 control eroion B U putienn.  Culveriad
croasings must be capable of puising the Bow with ool over 12 inches of
waber over the foad.  The cshveried croming shall be constructed to
scocammnodate the overtopmng af the road asd armored o peevent erosion
of the road fill  See aowched [ssallmion of Scream Crodsgs, beis
miEApirE prachices for the placemem of sulvern

ik s D A, Pserrin. Aonamami W0 L 2. (BCT STT-TER



ADEQ £01404 Flle Mo 103153

August 24, 1998

page T of 8
1

Runaf

Runolf, seepage pod'or efixnson from embanicme=c, hesdwasSs and ceher
alterations & the nasutal evdronment skall nof Sause o violibor of Wt Quality
Siandssds

Consiruction Refated Actraties

i

Comstraction mabermals, mekafing concrete, exphal, excavabed £ and
piping. shafl consixgt of megerials thes do not leack dgnificant pollutems ke
Burfsce water

Aztrvities shal be coadharied and marsiored 1o craure thes pelivtion fom
Cruz fiver

The jurisdictions! wazers of the 1 §. shall be promprly clesred of ol filse
wetk, pEngs, debris or other sbuenactioni placed theremn of resalving o
COGETUACTIOD CpeTatoms

of Emanatenemal Quality Poley for Protecting Witer Quaality Duzing
Faciliry Comstruction | extached)

Standed Issues

Any dischir e oosurtesg a & roull of scthvibes certified in the Sama Cno River
shull not cause & vicdxtion of Surface Water Cruslisy Srandsrds  Applicabiliy of
ehis condese i o defined bn meetion R-18-11-102 af A CC Tile 18, Chapter 11,
Artxcle | - Water Quality Standands for Surface Weter

ADEQ CWA 401 Water Crality Cemification of thise sctvites to operate under (5
rerms of e ACOE Individonl Perma undes che referenced emcle, doed noc effecor
modify in a5y Wiy thi chbgatsss o llalakty of any perica for 4y demiages, Bn=y, or
}cas, resulting from an impected area discharge  The Depart—em may modify of withdraw
itd detemination iff the infoemarion relied ppon is inscourmie or noy implemenied
proposed  1f m the Rriure, the Deparimen detersines (hal the ter=4 knd conditions of the
Ceniffewtion bave heen violated, or discharpes from the sctivities have caosed af
contributed 4 violaties o e surface water quality masdards, the Tiresice may revoke the
Certification This certification is not ineded 10 adbve any other federal, stabe or local

lewy

Y1) ek Dol Aeriwt. Phairies. Artises §350 05 (8T HETRE



ADEC 401404 i Mo 103763

Augus 24, 1998
page B of B

Thank you for vour cooperton aad effords 1o prosect Arizona’s E2ite snd précious wiier
nesourced. I you hive ey quetions sbout this Laetber of CertifScasion, please call Andy
Cajero.Trevers af (803) 207=££02 or toll free wiches Arieees 5x 1§500) 234-5677, e
4502

Skacerely,

Mbchele Roberison, Water Permics Section Masmager
Water Qualisy Division

MRACT s

Encleguress  The Arizcen Deparoment of Environsenial Quality Pabsy for Protecting Waie
Quﬁmfﬂrﬂﬂnﬁnﬂm
Fapere 1 Vicinsty Mag (1 page)
Flan View (1 page)
Innalaticn of Dikes in Senall Stresms {1 page)
Enstalxtion of Stres= Crossings (1 page)

ce  Corps of Engineers Reguletory Brancd - Phesnbx, AZ (RE- 976-0474-RID)

Fima County Deparimess of Transporiation and Flood Cosred Digtriey Aren: Salek
Shafiqullah

K11 Mk Compril A vmmar, P, Ariiwss (35015 o0id 252
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APPENDIX A.3

AQUIFER PROTECTION PERMIT FROM
ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY



STATE OF ARLEONA

AQUIFER PROTECTION FERMIT MO0, 1103195

AUTHOEIZATION TO DISCHARGE POLLLTANTS N 4 MANNER FUCH THAT
CUNKENT aAND REASONANLY POREXTELANLE FUTUNE USES OF THE ACLUIFER
ANE PROTECTED

h*-‘hpnh'-lﬂ'mm‘_“” Tithr 4%, Clumgise
3, Actiches 1, 2 aind 3. Arisens Adsdniesrares Code (AAC ) Tile |8, Chager ®. Anicls
I AAC. Tide 1B Chapaer ||, Amicle 4 and conditamy sell orth 6 This parmst)

Feodimy Mams  iaruma High Faom Efirn Brchargr Peepes

P Comeety Flisend] C eideid Destoicn
M1 Sorwth Slsw Ay, Thisd FMeor
Thassiiss, Mrinsss KT00-1.307

E, Secliii 71, Dhis st Sak Ervar Bas Lioe wred Sorlom o)

Lz rate 1315 457 Nerth
|arkyals bR 10 W Wient

This permia shal become efactive on tm deie of lhe Wt (raility Divaisa Dievowat s
wignarars mmd sball be vebd for d life of S facbh (epeadiomd. consre. sl
purzaz v ok of e comldiens of dis perme, sccomlzy o e deign sl ofetitianal
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