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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 ½-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: 
 

• Utilize the Equalization Basin as recharge basin 
• Deepen Pond #2 to 5-7 feet below basin bottom to access coarser grained media 
• 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. 
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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. 
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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  







 
Figure 3.  Oxbow channel, March 2006 
 

 
Figure 4.  Wet well for the Project, March 2006 
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Figure 5.  Submersible pumps for the Project, March 2006 
 
 

 
Figure 6.  Equalization basin, March 2006. 
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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 Basin Level 
(min/max) Characteristics 

Equalization 
Basin 0.62 2.0 ft/5.0 ft Settling basin; no 

recharge 

1 0.63 3 in/12 in Bare soil 

2 1.21 3 in/12 in Bare soil 

3 0.78 3 in/12 in Perimeter & side slope 
vegetation 

4 1.26 3 in/12 in 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  
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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 
 

Monitor 
Point 

ADWR 
Reg. # Location 

Ref. Pt. 
Elevation 
(ft.) 

Well 
Depth 
(ft. bls) 

Screened 
Interval 
(ft. bls) 

Measuring 
Device 

Dedicated 
Use Pump 

HP-1 55-
574110 

D(11-11) 
33cad 1985.17 340 220-330 Sounder Monitoring/

Irrigation Yes 

HP-2 55-
593607 

D(11-11) 
33cad 1986.75 80 70-80 Sounder Monitoring No 

S-10 55-
520129 

D(11-11) 
33bcb 1978.07 375 300-370 Sounder Monitoring Yes 
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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 
 
 
Pond 

Depth Below 
Bottom 

Percent Passing - 
#40 Sieve 

Percent Passing - 
#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 1.5 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 1.5 Medium to Fine Sand 
 
4 2’ 99 60.9 Fine Sandy Silt 
4 2.5 - 3’ 97 65.9 Fine Sandy Silt 
4 6.5 - 7’ 95 50.4 Fine Sandy Silt 
4 7.5 - 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 10.5 - 11’ 46 16.8 Well Graded Fine to Medium Sand 
4 12 - 12.5’ 9 2.7 Medium to Coarse Sand 
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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.1  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. 
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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. 
 

Cell Acreage Basin Level 
(min/max) Characteristics 

Equalization 
Basin 0.62 2.0 ft/5.0 ft Settling and recharge basin; side slopes planted with 

riparian vegetation 

1 0.63 3 in/12 in Perimeter & side slope vegetation; 2, 12-foot deep 
infiltration galleries in cell bottom 

2 1.21 3 in/5-7 ft Bare soil; 5-7 foot deep trench extending down the middle 
of the basin and sloping upward from the sides. 

3 0.78 3 in/12 in Perimeter & side slope vegetation; 2, 12-foot deep 
infiltration galleries in cell bottom 

4 1.26 3 in/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  
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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  
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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). 
 



                                                                                            

 22

 
Figure 15.  Desert willow planted along Recharge Cell 4, April 2004. 
 
 

 
Figure 16.  Saltbush planted north of Recharge Cell 2, April 2004. 
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 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.  In addition, 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 03cbb), 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/ft2.  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.









                                                                                            

 31

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 ft2/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 Ina to 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 permit is 
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 
Reg. # 

Owner Name Type Total 
Depth 
(ft) 

Screened 
Interval 
(ft) 

Cas
e 
Dia. 
(in) 

Pump 
Cap. 
(gpm)

Date 
Const. 

D-11-11 28 DDD 55-604810 CMID -- Production 768 326-584 20 2366 Jun-78 
D-11-11 32 AAD 55-615767 ASLD -- Production 430 -- 8 -- 1951 
D-11-11 32 ADD 55-615768 ASLD -- Production 440 192-395 12 -- Apr-49 
D-11-11 33 ACA 55-632633 Honea Water 

Co. 
East 
Well 

Production 500 -- 10 100 Apr-64 

D-11-11 33 ACB 55-632634 Honea Water 
Co. 

West 
Well 

Production 503 -- 10 100 Aug-70 

D-11-11 33 ACD 55-552996 PCFCD -- Exploratio
n 

150 -- -- -- Nov-95 

D-11-11 33 BAC 55-530762 SW Gas 
Corp. 

-- Cathodic 
Protection 

228 -- -- -- Feb-91 

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

n 
150 -- -- -- Nov-95 

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-11-11 34 ABA 55-594508 CMID -- Service 

Well 
705 -- 16 2000 Sep-03 

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

-1 
Monitor 405 239-390 6 22 Jun-96 

D-12-11 04 ABA 55-552994 PCFCD -- Exploratio
n 

150 -- -- -- Nov-95 

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 

& Training 
-- Production 802 -- 10 300 Mar-94 

D-12-11 05 ACD 55-586194  -- Non-
service 

830 -- 8 250 Jun-01 

D-12-11 05 ADA 55-573800 Gee -- Domestic 300 -- 8 35 Mar-99 
D-12-11 05 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 ¼-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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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 



                                                                                            

 41

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 on a 
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) π (r²)(7.48), 
 
where: 
 
    • TD is equal to the depth of the well (in feet). 
    • DTW is equal to the depth of water in the well.  This will be measured prior to the initiation 

of well evacuation procedures. 
    • π is equal to 3.14. 
    • r is equal to the inner radius (in feet) of the well casing. 
    • 7.48 is 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: 
 

• Effluent inflow totalizer readings;  
• Static water levels for each well, as measured using a manual sounding device; 
• Calibration of water quality monitoring equipment; 
• Purge volumes, field parameter measurements and ambient temperature & atmospherical 

conditions; 
• Observations such as the presence of sheen, turbidity, and odor in groundwater and source-

water samples; 
• Documentation of decontamination procedures; 
• Sample collection times; and 
• 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 & 

Location** 
EPA Method or Equivalent 

Total Nitrogen = Nitrate as 
Nitrogen + Nitrite as Nitrogen + 
Total Kjeldahl Nitrogen 

Quarterly for source water 
Quarterly for groundwater 

300.0/351.1 

Total Metals (Ar, Ba, Cd, Cr, Pb, 
Se, Hg) 

Quarterly for source water 
Quarterly for groundwater 

200 Series 

Volatile Organic Compounds Quarterly for source water 
Quarterly for groundwater 

524.2 

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: 
 

• 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; 

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

• 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; 

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

• Current and previous water quality data and a discussion of water quality changes or trends; 
• Copies of original laboratory reports and chain-of-custody forms; and 
• 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 
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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 §48-3603 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 §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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