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ACRONYMS AND ABBREVIATIONS 

μg micrograms 
µg/L micrograms per liter 
°F degrees Fahrenheit 
% percent 
Site 40 Street and Osborn Road WQARF site 
48th & IS site 48 Street and Indian School Road WQARF site 
A.A.C. Arizona Administrative Code 
A.R.S. Arizona Revised Statutes 
ADEQ Arizona Department of Environmental Quality 
ADWR Arizona Department of Water Resources 
AMA Active Management Area 
amsl above mean sea level 
AWQS(s) Aquifer Water Quality Standard(s) 
bgs below ground surface 
btoc below top of casing 
CAP Central Arizona Project 
CAS Corrective Action Section 
CEV Camelback East Village 
cis-1,2-DCE cis-1,2-dichloroethene 
COC contaminant of concern 
COP City of Phoenix 
Earth Tech Earth Technologies, Inc 
ECP East Central Phoenix 
FS Feasibility Study 
ft feet 
ft/ft feet per foot 
gpm gallons per minute 
H+A Hargis + Associates, Inc. 
IAQ indoor air quality 
LAU Lower Alluvial Unit 
LRL(s) Laboratory reporting limit(s) 
LUST leaking underground storage tank 
MAU middle alluvial unit 
MTBE methyl tert-butyl-ether 
ng nanograms 
NRCS National Resources Conservation Service 
PCE tetrachloroethene 
PDB passive diffusive bag 
PSG passive soil gas 
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QAPP Quality Assurance Project Plan 
RI remedial investigation 
ROs remedial objectives 
Sandy’s Cleaners Sandy’s Magic Touch Cleaners 
SRP Salt River Project 
TCE trichloroethene 
UAU upper alluvial unit 
USDA United States Department of Agriculture 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Society 
VI vapor intrusion 
VPS vertical profile sample 
VOC volatile organic compound 
Wood Wood Environment & Infrastructure Solutions, Inc. 
WQARF Water Quality Assurance Revolving Fund 
WSRV western portion of the Salt River Valley 
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EXECUTIVE SUMMARY 

This report summarizes the findings of remedial investigation (RI) activities conducted by the Arizona 
Department of Environmental Quality (ADEQ) at the 40th Street and Osborn Road Water Quality Assurance 
Revolving Fund (WQARF) site (herein referred to as the Site; Figure 1) located in the City of Phoenix (COP), 
Arizona. As of October 2019, the groundwater “plume,” which consists of elevated concentrations of 
tetrachloroethene (PCE), extends to the southwest as depicted on Figure 2.  

The investigation of the Site began in 1983 when Salt River Project (SRP) collected groundwater samples 
from several wells that they were pumping in the Salt River Valley. This included SRP Well 17.9E-7.5N, which 
is located west of the intersection of 40th Street and Osborn Road and within the Site (Figures 1 and 2). 
PCE was detected at a concentration of 53 micrograms per liter (µg/L) in the sample collected from SRP 
Well 17.9E-7.5N, which is above the Aquifer Water Quality Standard (AWQS) of 5.0 µg/L. Based on the 
results of this sampling event, ADEQ established the East Central Phoenix (ECP) Study Area, which included 
the Site. SRP took the well off-line in 1990 but continued operating the well periodically to collect water 
quality samples. The maximum PCE concentration of 210 µg/L was reported in the 1998 sample collected 
from SRP Well 17.9E-7.5N. PCE concentrations decreased to non-detect in the 2016 sample from SRP Well 
17.9E-7.5N (ADEQ, 2019) (Table 3). The Site was placed on the WQARF registry in May 2000 (ADEQ, 2000). 

Dissolved PCE is present at the Site above the AWQS of 5.0 µg/L. Three separate PCE plumes were identified 
during the RI, two shallow PCE plumes and a deeper PCE plume (Figures 2-5). ADEQ is investigating the 
shallow PCE plumes separately; therefore, they are identified as off-site shallow PCE plumes and are not 
included in this RI. Therefore, the RI is focused on the deep dissolved PCE plume, which is referred to as the 
Site (Figure 2).  

Groundwater flows in a southwesterly direction (Figure 6). The maximum dissolved PCE concentration 
detected in a groundwater sample collected at the Site was 210 µg/L in the wellhead sample collected from 
SRP Well 17.9E-7.5N on September 28, 1998 (Table 3). This sample was collected from the wellhead and 
did not represent a specific sample depth. The highest depth-specific dissolved PCE concentrations have 
historically been detected in groundwater samples collected from boring BMW-02D and monitoring wells 
BMW-02C and BMW-02E (maximum 360 µg/L in vertical profile sample BMW-02E-220) (Tables 3 and 4). 
However, the dissolved PCE plume above 5.0 µg/L is located nearly 70 feet (ft) below the 2019 water table. 
Groundwater samples collected from monitoring wells and borings located upgradient (northeast) of BMW-
02C/E (Figure 2), primarily associated with the adjacent 48th Street and Indian School Road WQARF site 
(48th & IS site), have been reported with PCE lower than the PCE concentrations reported in the October 
2019 samples collected from BMW-02C/E (from 11 µg/L at 130.5 ft below ground surface (bgs) at BMW-
02C to 120 µg/L at BMW-02E at 160 and 260 ft bgs).  

The eastern portion of the Site near the intersection of 40th Street and Osborn Road to the upgradient 
(northeast) Site boundary at 42nd Street is developed with single family residences. Therefore, there are no 
identified potential source facilities for the PCE in this area. However, the adjacent 48th & IS site has 
historically contained dry cleaning facilities, service stations, and printing shops, with some of the dry 
cleaners operating since 1962. In 1989, ADEQ performed soil vapor sampling at several facilities within the 
ECP study area, including facilities within the 48th & IS site. Though the dissolved PCE within the Site 
possibly originated from the 48th & IS site, the plumes are currently depicted as separate plumes and the 
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source facility of the dissolved PCE at the Site remains unknown. Considering that a source facility has not 
been identified within the Site boundaries, a soil investigation was not performed. Therefore, the RI was 
focused on the groundwater.  

As shown in Table 3, PCE, TCE, chloroform, carbon disulfide and toluene are the only VOCs that have been 
detected in groundwater samples collected from the Site wells. However, with the exception of TCE in the 
November 14, 1996 sample collected from SRP Well 17.9E-7.5N (9.9 µg/L), PCE has been the only VOC 
detected above the AWQS in groundwater samples collected from monitoring wells and borings at the Site. 
Therefore, PCE is identified as the contaminant of concern (COC) in the groundwater.  

As previously stated, the maximum dissolved PCE concentration detected in a groundwater sample 
collected at the Site was 210 µg/L in the September 28, 1998 sample collected from SRP Well 17.9E-7.5N 
(Table 3). However, this sample was collected from the wellhead. The maximum depth-specific PCE 
concentration was reported in VPS BMW-02E-220 (360 µg/L). The maximum PCE concentration reported in 
a compliance groundwater sample was 170 µg/L in sample BMW-02E-160 collected on April 23, 2019. At 
BMW-02C/E, the dissolved PCE plume above 5.0 µg/L is approximately 150 ft thick and confined vertically 
by underlying bedrock. As shown on Figure 4, the Site PCE plume becomes deeper and thinner with 
distance from BMW-02C/E. At BMW-16D, the upper boundary of the PCE plume is located at approximately 
200 ft bgs and the PCE plume is approximately 50 ft thick. Monitoring well BMW-16D is the furthest 
downgradient monitoring well for the Site. The maximum PCE concentration in the October 2019 samples 
collected from BMW-16D is 10 µg/L in sample BMW-16D-225. Though above the AWQS of 5.0 µg/L, no 
additional downgradient monitoring wells are necessary to complete the RI and to evaluate the remedy 
during the FS. Future monitoring wells may be installed as part of the selected remedy in the event Site 
conditions change.  

For the purposes of the RI and evaluation of the remedy in the FS, the southeastern extent of the Site PCE 
plume is adequately defined. However, there are only two monitoring wells located along the northwest 
inferred extent of the Site PCE plume. PCE was reported at 5.3 µg/L in sample BMW-18D-240 collected on 
October 16, 2019. However, samples collected from planned lateral extent monitoring well BMW-17D were 
detected with PCE above 5.0 µg/L, maximum 120 µg/L in sample BMW-17D-140 collected on October 16, 
2019. Additional lateral extent monitoring wells will be installed to adequately define the contaminant 
plume. These wells are identified as BMW-20D and BMW-21D on Figure 1 and are being installed in March 
2020. The results of the well installation and sampling will be presented in the FS Report.  

Dissolved PCE in groundwater can also represent a vapor intrusion (VI) risk to indoor air under certain 
conditions. These conditions typically consist of elevated dissolved PCE concentrations at or near a source, 
shallow groundwater is present, and the dissolved PCE is present near the surface of the water table. Under 
these conditions, PCE can volatilize to the vadose zone at the water table and the vapor-phase PCE can 
migrate upward and potentially into buildings above risk-based air concentrations. However, at the Site, 
the dissolved PCE is deep, greater than 110 ft below top of casing (btoc) at the shallowest point in the 
plume and greater than 200 ft btoc at BMW-16D. The PCE plume is also approximately 70 ft below the 
water table at BMW-02C and BMW-17D and is approximately 125 ft below the water table at BMW-16D. 
With the exception of the two shallow, off-site PCE plumes, dissolved PCE concentrations are non-detect in 
Site VPSs and groundwater samples collected near the water table. Therefore, vapor-phase PCE is not 
present at the water table, which ranges from approximately 41 ft btoc at BMW-02E to approximately 83 ft 
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btoc and BMW-16D. A source facility for the Site PCE plume was not identified. Therefore, a VI investigation 
was not performed at the Site. As discussed in Section 3.3, a comprehensive VI assessment was performed 
at the adjacent 48th & IS site, where conditions susceptible to VI existed. The 48th & IS site VI assessment 
demonstrated that a VI risk did not exist. A limit PSG survey was performed at the Site in the vicinity of SRP 
Well 17.9E-7.5N. The results of the limited PSG survey performed at the Site were compared to the results 
of the comprehensive VI assessment performed at the adjacent 48th & IS site. The results of the comparison 
indicate that a VI risk to indoor air originating from the Site PCE plume is not present.  

The conclusions of the RI are summarized as follows: 

• The COC at the Site is dissolved PCE in the groundwater. The source of the PCE is currently unknown. 

• Based on the October 2019 groundwater sampling event, the maximum concentration of PCE at 
the Site is 120 µg/L. 

• The vertical extent of groundwater impact has been characterized to impermeable bedrock. 

• Though PCE concentrations are slightly above the AWQS of 5.0 µg/L in groundwater samples 
collected from the furthest downgradient monitoring well BMW-16D, it has been determined that 
the downgradient extent of the PCE is adequately defined to complete the RI. 

• The boundary of the Site plume is adequately defined for the purposes of the RI. Additional monitor 
wells will be installed to define the contaminant plume. 
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1.0 INTRODUCTION 

The Arizona Department of Environmental Quality (ADEQ) has prepared this Draft Remedial Investigation 
(RI) Report for the East Central Phoenix (ECP) 40th Street and Osborn Road Water Quality Assurance 
Revolving Fund (WQARF) site (herein referred to as the Site) located in Phoenix, Arizona (Figure 1).  

The Site extends to the southwest from near the intersection of 40th Street and Osborn Road to near the 
intersection of 25th Street and Oak Street. The boundary line between the Site and the adjacent (east) 48th 
Street and Indian School Road WQARF site (herein referred to as the 48th & IS site) is currently 42nd Street 
(Figures 1 and 2).  

The investigation of the Site began in 1983 when Salt River Project (SRP) collected groundwater samples 
from several wells that they were pumping in the Salt River Valley. This included SRP’s irrigation Well 17.9E-
7.5N, which is located within the Site west of the intersection of 40th Street and Osborn Road (Figure 1). 
PCE was detected at a concentration of 53 micrograms per liter (µg/L) in the sample collected from SRP 
Well 17.9E-7.5N, which is above the Aquifer Water Quality Standard (AWQS) of 5.0 µg/L. SRP took the well 
off-line in 1990, but continued operating the well periodically to collect water quality samples. The 
maximum PCE concentration of 210 µg/L was reported in the 1998 sample. PCE concentrations decreased 
to non-detect in the 2016 sample (ADEQ, 2020a). The dissolved PCE within the Site possibly originated from 
the 48th & IS site, however, the plumes are currently depicted as separate plumes. Therefore, the source of 
the Site plume remains unknown. 

The Site was placed on the WQARF Registry List in May 2000 with a score of 30 out of a possible 120 (ADEQ, 
2000). Following assumed completion of RI activities and definition of the PCE distribution, a Draft Final RI 
Report was made available for a 60-day public comment period on December 18, 2014. ADEQ also prepared 
a Draft Remedial Objectives (RO) Report dated February 25, 2015 that was made available for a 30-day 
public comment period on February 26, 2015 (ADEQ, 2015). Following the issuance of the Draft RI and RO 
reports, additional investigation was completed that changed the site’s conceptual site model. Additional 
groundwater monitor wells were installed that indicated two distinct contaminant plumes. Therefore, Final 
RI and RO Reports were not issued. 

This report describes the results of RI activities conducted from 1992 through October 2019. Historical 
information presented herein includes a summary of investigations conducted by previous consultants and 
is summarized as necessary to meet the RI objectives described below. 

1.1 Remedial Investigation Objectives 

This RI report was prepared in accordance with Arizona Revised Statutes (A.R.S.) §49-287.03 and Arizona 
Administrative Code (A.A.C.) R18-16-406(A). This RI report summarizes field investigations in accordance 
with A.A.C. R18-16-406(C).  

1.2 Report Organization 

This RI report summarizes the following information and data pertaining to the site: 

• Physical setting of the site, including topography, climate, geology, and hydrogeologic setting; 
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• Site plans showing sampling locations; 

• Analytical results for soil vapor and groundwater samples, including comparisons to appropriate 
regulatory standards, criteria, and guidance;  

• Groundwater flow direction, concentrations of groundwater contaminants of concern (COCs), and 
vertical profiling; 

• Exposure route pathways; 

• A discussion of the physical and analytical results; 

• A land and water use study; 

• A human health risk evaluation; and 

• Identification and evaluation of data gaps. 

1.3 Site History 

The Site is located in an area of mixed commercial and residential development. In 1998, the ECP Study 
Area (of which this Site was a part) was divided into six individual WQARF Registry sites: 

• Site; 

• 48th & IS site; 

• 40th Street and Indian School Road; 

• 38th Street and Indian School Road; 

• 32nd Street and Indian School Road; and 

• 24th Street and Grand Canal. 

A 1988 study, which covered the ECP Study Area, identified Sandy’s Cleaners located at 4730 East Indian 
School Road as a potential source of PCE to the groundwater in the area (Earth Tech, 1989). Sandy’s Cleaners 
is located upgradient of the Site and within the 48th & IS site. However, the available groundwater data 
does not definitively indicate that the dissolved PCE in the groundwater at the 48th & IS site migrated into 
the Site. Therefore, the source of the dissolved PCE in the groundwater at the Site is currently unknown. 

1.4 Contaminants of Concern and Potential Concern 

Groundwater is the only impacted media at the Site. PCE is the only compound detected at concentrations 
above regulatory levels in groundwater. The only other compound previously detected in the groundwater 
that is no longer present at concentrations exceeding regulatory levels is TCE. Therefore, PCE is the COC in 
groundwater.  
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2.0 PHYSICAL SETTING 

The following subsections provide the physical setting of the Site, including topography, climate, and 
surface water.  

2.1 Topography 

Arizona is primarily divided into two main physiographic provinces: the Colorado Plateau and the Basin and 
Range (United States Geological Society [USGS], 1996). The site is situated within the Basin and Range 
physiographic province. The Basin and Range physiographic province consists of broad alluvial basins 
dissected by northwest-southeast trending block-faulted Precambrian through Tertiary igneous, 
sedimentary, and metamorphic highlands. These basins are filled with Holocene age alluvial sediments that 
are primarily derived from the weathering of these adjacent highlands, and consist primarily of fine-grained, 
well-sorted sediments, but also include coarse to gravelly channel, terrace, and alluvial fan deposits at depth 
(Rascona, 2005). 

The Site is located within the United States Geologic Survey Topographic 7.5 Minute Phoenix map, which 
has a general topographic trend of decreasing elevations from the northeast to southwest. The ground 
surface at the Site slopes to the southwest and drops approximately 70 ft between wells BMW-03B (1,201.12 
ft above mean sea level [amsl]) and BMW-16D (1,139.61 ft amsl) (Figure 4).  

2.2 Climate 

The Site is located within the semiarid climate of the northern Sonoran Desert. The region experiences hot 
summers and mild winters. Daytime high temperatures in July, typically the hottest month, are generally 
between 100 degrees Fahrenheit (°F) and 110°F, with overnight lows usually between 75°F and 85°F. January, 
usually the coolest month, typically experiences daytime highs between 60°F and 70°F and nighttime lows 
from 35°F to 45°F. 

Annual precipitation is low, averaging from 7 to 8 inches for the greater Phoenix area. There are two distinct 
but erratic precipitation periods during the year: the monsoon season and the winter rains. The monsoon 
season occurs primarily in July and August, and in the winter months there are less intense but more 
widespread and longer-lasting rainfall events (Schmidli, 1996). 

Prolonged droughts are common and shorter periods of drought even more so. Spring runoff from snow 
melt in the Salt, Gila, and Verde River watersheds provides most of the surface water stored by the reservoirs 
that serve portions of the metropolitan area’s population. During years of winter drought, reduced surface 
water availability can result in elevated groundwater pumping (Schmidli, 1996). 

2.3 Surface Water 

The nearest man-made surface water body is the Grand Canal. The downgradient end of the Site crosses a 
portion of the Grand Canal. The closest natural surface water body to the Site is the Salt River, located 
approximately 4 miles south of the downgradient edge of the Site. 
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Surface water usage within the site is for residential irrigation. The surface water source generally comes 
from the Salt River via the Arizona Canal, Grand Canal, associated laterals and various groundwater pumping 
wells (Wood, 2019a, Appendix G). 

2.4 Geology 

2.4.1 Regional Geology 

The Site is located on the western portion of the Salt River Valley (WSRV), a broad, relatively level alluvial 
valley in the Basin and Range physiographic province of Central Arizona. This alluvium represents a 
combination of deposits from the surrounding mountains and fluvial deposits from the Salt River. 

The stratigraphy of the WSRV is divided into the Mountain Bedrock, Pre-Basin and Range Sediments, Lower 
Basin-Fill, Upper Basin-Fill, and Stream Alluvium (Anderson et al., 1990). In upward sequence, the Mountain 
Bedrock consists of igneous, metamorphic, and consolidated sedimentary rocks ranging from Precambrian 
to Cenozoic in age. The Pre-Basin and Range Sediments consist of moderately to highly consolidated 
continental deposits of silt, clay, gravel, and conglomerate, primarily Tertiary in age. Examples of these 
sediments would be the Camels Head Formation and the Tempe Beds, exposed in the Papago Park area of 
east Phoenix. These sediments generally exceed several thousand ft in thickness (Hargis + Associates [H+A], 
2014). 

Above the Pre-Basin and Range Sediments lie the Lower Basin-Fill Sediments. The thickness, areal extent, 
and grain size of the Lower Basin-Fill Sediments are variable, but generally consist of weakly to highly 
consolidated gravel, sand, silt, and clay and may include interbedded evaporate deposits and volcanic rocks 
at selected locations. The Lower Basin-Fill Sediments typically include 2,000 to 7,000 ft of fine-grained 
sediments of silt and clay at the base, in the center of the basins in which these deposits are found 
(H+A, 2014). 

The Upper Basin fill is generally composed of unconsolidated to moderately consolidated fanglomerates 
and alluvial deposits laid down during the last stages of the Basin and Range disturbance. This unit also 
grades into finer-grained facies towards the interiors of the basins but is generally coarser than the lower 
unit and with less evaporites. This unit generally produces substantial amounts of groundwater compared 
to the lower units. Some fine-grained deposits in this unit impede the vertical migration of groundwater, 
such that perched or semi-perched conditions exist. The Upper Basin fill is composed mainly of silt, sand, 
and gravel; locally, relatively thin clay layers can be present. Within the WSRV, the unit is predominantly 
gravel and sand with some thick zones of cobbles near the present channels of the Salt River. Gravel and 
sand are also found in areas north and south of the present-day channel, where ancestral channels were 
located (H+A, 2014). 

The upper-most geologic unit in the WSRV is the Stream Alluvium, which represents stream channel and 
related sediments typically up to 1,200 ft thick. This sedimentary unit was deposited after the basins were 
filled, and during the establishment of the present drainage system. Stream Alluvium sediments consist of 
floodplain, channel-fill, alluvial-fan, and playa deposits. The Stream Alluvium is generally unconsolidated, 
except where cemented by caliche. Grain size ranges from boulder-and cobble-size gravel in the alluvial 
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fans to clays in local playa deposits. In general, sand and gravel are found along the stream channels 
(Anderson et al., 1990). 

2.4.2 Site Geology 

The site-specific geology was developed based a on a review of available boring logs (Appendix A). The 
Site has been assessed to depths ranging from 285-300 ft below ground surface (bgs) (Figures 2-5).  

The upper alluvial unit (UAU) at the Site consists predominantly of silt, clay, sand mixed with silt and/or clay, 
and gravel. The lithology at upgradient well BMW-02E and downgradient well BMW-16D is summarized on 
the following pages. 

Bedrock, identified as the Camels Head Formation, was encountered at a depth of 276 ft (923.53 ft amsl) at 
BMW-02E. Bedrock was not encountered at monitoring wells BMW-14D and BMW-16D. Bedrock was 
encountered at BMW-10D at a depth of 285 ft bgs (863.63 ft amsl). Therefore, the UAU/Camels Head 
Formation contact drops approximately 60 ft in a southwesterly direction between BMW-02E and BMW-
10D, which is a slope of approximately 0.007 feet per foot (ft/ft) (Figure 4).  

2.5 Hydrogeologic Setting 

2.5.1 Regional Groundwater Conditions 

The Site lies within the WSRV Sub-basin of the Phoenix Active Management Area (AMA), which includes the 
communities of Phoenix, Buckeye, Surprise, Glendale, Peoria, Goodyear, Tolleson, and Avondale. The WSRV 
is one of seven sub-basins located in the Phoenix AMA. The AMA was established due to the 1980 Arizona 
Groundwater Management Act. Although conditions and circumstances vary across the Phoenix AMA, 
groundwater is generally pumped from the deeper portions of the UAU. Natural groundwater recharge 
occurs along stream channels and from mountain-front recharge. Groundwater also enters the sub-basin 
from the Lake Pleasant, northern Hassayampa, and East Salt River Valley sub-basins, and from the Maricopa-
Stanfield Sub-basin in the Phoenix AMA. Agricultural irrigation water and effluent discharged from the COP 
23rd and 91st Avenue wastewater treatment plants also recharges the groundwater (NV5 Environmental 
Services, 2015). 

2.5.2 Site Hydrostratigraphy 

In 1993, the Arizona Department of Water Resources (ADWR) released the results of its modeling study of 
the Salt River Valley (Corkhill et al., 1993). For modeling purposes, the ADWR defined three hydrogeologic 
units in the basin-fill by differences in grain size that occur throughout most of the Phoenix Basin and are 
generally correlative with the hydrostratigraphic units defined by the United States Bureau of Reclamation 
in 1976. These include from the shallowest to deepest: the UAU, the Middle Alluvial Unit (MAU), and the 
Lower Alluvial Unit (LAU). The MAU and LAU are not apparently present at the Site.  

The UAU consists of unconsolidated sands and gravels deposited by flowing drainages and is the most 
permeable unit. According to the ADWR, the UAU is typically 300 to 400 ft thick in the WSRV. Where thick 
saturated sections of the UAU are present, the groundwater production rates are the highest in the region. 
At the Site, the UAU ranges from 276 to greater than 300 ft thick.  
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BMW-02E 
Depth 

(ft bgs) Summary Description 

0-67 sandy silt 
67-75 clay with gravel 
75-88 gravelly silt with sand 
88-103 silt with sand 

103-119 gravelly silt with sand 
119-125 sandy silt with gravel 
125-127 silt with gravel 
127-130 silty gravel with sand 
130-137 gravelly silt 
137-154 silt with sand 
155-157 gravelly silt with sand 
157-174 sandy clay 
174-187 sandy silt 
187-197 clay with gravel 
197-217 sandy silt with gravel 
217-223 sandy clay with gravel 
223-236 silty sand with gravel 
236-243 sandy clay with gravel 
243-248 clayey gravel with sand 
248-276 sandy silt with gravel 

276 bedrock – Upper Camels Head Formation 
Notes: 
ft bgs – feet below ground surface 
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BMW-16D 
Depth 

(ft bgs) Summary Description 

0-25 silt with sand 
25-44 sandy silt with gravel 
44-73 silt with sand 
73-95 silt with clay 
95-107 clay with sand 

107-127 silty gravel with sand 
127-148 clay with sand 
148-151 sandy silt with gravel 
151-166 clay 
166-172 clayey sand 
172-187 Clay 
187-202 clay with gravel 
202-226 clayey sand with gravel 
226-240 sandy clay with gravel 
240-253 silty sand with gravel  
253-265 sandy clay with gravel 
265-276 clayey sand with gravel 
276-279 silty sand with gravel 
279-286 gravelly clay with sand 
286-290 clayey sand with gravel 

Notes: 
ft bgs – feet below ground surface 
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2.6 Site Hydrogeology 

The hydrostratigraphic units have been defined based on review and evaluation of data generated during 
groundwater assessments at the ECP WQARF sites. The hydrogeology has been investigated to a maximum 
depth of approximately 300 ft bgs within the UAU. The base of the UAU was encountered at BMW-02E, 
BMW-09D, BMW-10D, BMW-17D, BMW-18D, and BMW-19D (Figures 4 and 5). At the Site, the UAU ranges 
from 276 ft thick at BMW-02E to greater than 300 ft thick at BMW-14D. The UAU at the Site consists of 
predominantly fine-grained sands, silts and silt with sand, to sandy silts with trace amounts of gravel. The 
groundwater surface within the Site lies within the UAU.  

Monitoring well construction details for the Site are presented in Table 1. Groundwater elevations in the 
UAU at the Site have been monitored since June 2003 (Table 2; Appendix B - hydrographs). Monitoring 
wells installed at the Site are screened across both shallow (water table) and deeper intervals within the 
UAU (Figures 4 and 5 and Table 1). Groundwater elevations have generally declined at the Site since 2003. 
The current depth (October 2019) to water ranges from 39.10 ft below top of casing (btoc) (1,161.99 ft amsl) 
at BMW-03A to 82.90 ft btoc (1,048.79 ft amsl) at BMW-16D (Figure 6 and Table 2).  

The current and historical direction of groundwater flow (Figure 6) has been to the west-southwest. On 
October 15, 2019, groundwater flowed at a gradient of approximately 0.01 ft/ft. Vertical gradients between 
the shallow and deeper zones of the UAU monitored at the Site are generally negligible. The estimated 
horizontal hydraulic conductivity of the UAU at the Site is variable due to the heterogeneity of the UAU. 
Based on the results of groundwater modeling that has been performed, the horizontal hydraulic 
conductivity ranges from 21 to 30 ft/day (Fluid Solutions, 2000). 

2.7 Ecology 

The Site is located in an urban setting that provides low-quality habitat for native terrestrial or aquatic biota. 
Given the presence of roads and extensive man-made structures, it is likely that the natural vegetation, soils, 
and hydrology have been altered by filling, grading, and improvement activities in the past. There is a low 
potential for native terrestrial or aquatic biota to occur in the area. The closest large, natural open space 
(Camelback Mountain) is located approximately 1.5 miles to the northeast of the eastern boundary of the 
Site. 

Based on information provided through the United States Fish and Wildlife Service (USFWS) online 
Information, Planning and Conservation System and by the Ecological Services Program, there are seven 
federally listed endangered species with the potential to occur on lands within Maricopa County, including: 
ocelot (Leopardus or Felis pardalis), Sonoran pronghorn (Antilocapra americana sonoriensis), California least 
tern (Sterna antillarum browni), Mexican spotted owl (Strix occidentalis lucida), Southwestern willow 
flycatcher (Empidonax traillii extimus), yellow-billed cuckoo (Coccyzus americanus), and Yuma clapper rail 
(Rallus longirostris yumanensis). Additionally, there are a six species of endangered fish and four species of 
flowering plants (USFWS, 2018). The Site and immediate vicinity do not contain suitable habitat for these 
species. 
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3.0 INVESTIGATION SUMMARY 

The investigation of the Site began in 1983 when SRP collected groundwater samples from several wells 
that they were pumping in the Salt River Valley. This included SRP Well 17.9E-7.5N (ADWR 55-617857), 
which is located within the Site and west of the intersection of 40th Street and Osborn Road (Figures 1 and 
2). The investigations conducted at the Site have been primarily focused on the groundwater. The 
investigations conducted per impacted media are summarized in the following subsections in chronological 
order. 

3.1 Groundwater Investigation 

The following RI Report attachments are associated with the groundwater investigation: 

• Boring logs/well completion diagrams for the Site monitoring wells and borings are included in 
Appendix A; 

• PCE concentration versus time graphs for wells BMW-02B, BMW-02C, BMW-03B, and MW-9 are 
provided in Appendix B; 

• Available vertical profile sample (VPS) analytical reports are included in Appendix C; 

• Available groundwater sample analytical reports are included in Appendix D; 

• The electronic groundwater data in EXCEL format is included on a CD attached as Appendix E. 

• Historic groundwater VOC data are summarized in Table 3; and, 

• Screening VPS analytical results are summarized in Table 4. 

With the exception of one sample collected from SRP Well 17.9E-7.5N on November 14, 1996 that was 
detected with 9.9 µg/L of trichloroethene (TCE) (exceeded AWQS of 5.0 µg/L), PCE has been the only VOC 
within the Site that has exceeded the AWQSs. Up until the October 2019 groundwater sampling event, the 
only other VOC that had been detected is chloroform. In the October 2019 samples, toluene and carbon 
disulfide, which are associated with petroleum releases, were reported at concentrations below AWQSs in 
samples collected from BMW-18D and BMW-19D. Therefore, Table 3 summarizes historic PCE, TCE, and 
chloroform results. Cis-1,2-dichloroethene (c-1,2-DCE) is included in Table 3 because it is a known 
degradation daughter product TCE. Other detected VOCs are also listed individually in Table 3. 

The groundwater investigation of the Site started on July 1, 1983 when SRP collected a sample that was 
analyzed for VOCs from Well 17.9E-7.5N. From July 1, 1983 to June 13, 2003, this well was indicated to be 
the only well sampled in the area (Table 3). The first monitoring well installed at the Site was shallow 
monitoring well BMW-01A on June 2, 2003. No other wells were installed until 2008. The last monitoring 
well installed for the RI groundwater investigation was BMW-19D, which was completed on September 24, 
2019. The last RI groundwater monitoring event was performed October 15-16, 2019. 

The groundwater investigation of the Site consisted of collection of groundwater samples across the entire 
thickness of the aquifer, from near the water table (shallowest 28.9 ft bgs) to as deep as 285 ft bgs (VPS 
collected from BMW-14D). Bedrock was encountered in multiple well borings. The monitoring wells are 
designated Zone A-D as follows based on depth and screened interval: 
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Zone Well IDs 
Screened Interval Range1 

(ft btoc) 

Sample Depth 
Range2 

(ft btoc) 
A BMW-01A, BMW-02A, 

BMW-03A, BMW-04A, 
BMW-07A, BMW-10B3, 
MW-1, MW-7, MW-8, 
MW-9, and MW-10  

20-105 (across water table at all 
wells) 

30-100 

B BMW-01B, BMW-02B, 
BMW-03B, BMW-04B, 
BMW-07B, and BMW-
09C 

70-120 (submerged at all wells) 70-115 

C BMW-02C  95-130 (submerged) 100-120 
D BMW-02E4, BMW-09D, 

BMW-10D, BMW-11D, 
BMW-14D, BMW-16D, 
BMW-17D, BMW-18D, 
and BMW-19D  

155-275 (submerged at all wells) 160-265 

Notes: 
1) Screened interval range is in feet below top-of-casing (ft btoc) and is obtained from Table 1. Depth-water ranges at the Site 

ranges from 39.10 ft btoc at BMW-03A to 82.90 ft btoc at BMW-16D 
2) Sample depth range in in ft btoc and is obtained from Table 3. 
3) BMW-10B is grouped as a Zone A well. 
4) BMW-02E replaced the well that was supposed to be installed in BMW-02D. Therefore, it is grouped as a Zone D well. 

 
During drilling of the monitoring wells (exceptions were BMW-02C and BMW-04B) and borings BMW-02D, 
BMW-08D, BMW-15D, and SMW-14B, VPSs were collected from near the water table to the bottom of the 
boring (Table 4). The VPSs were analyzed for PCE, TCE, c-1,2-DCE, and chloroform to make field adjustments 
in well construction.  

In April 2019, shallow (Zone A) monitoring wells MW-1, MW-7, MW-8, MW-9, and MW-10 associated with 
the Former Mobil Station #18KDP located at 3141 East Thomas Road (leaking underground storage tank 
[LUST] file number 3004) were incorporated into the RI monitoring program to further define the 
distribution of PCE. As shown in Table 1, these wells were installed from 2000-2004. However, samples 
collected from these Zone A wells were not analyzed for the Site-specific VOCs until 2010 (Table 3). These 
wells were instrumental in identifying the shallow PCE plumes and their locations are shown on Figures 1 
and 3. Petroleum-related VOCs 1,2-dichloroethane (1,2-DCA) and methyl-tert-butyl-ether (MTBE) have 
been historically detected in samples collected from MW-7 and MW-10 (Table 3). 1,2-DCA has been 
detected above the AWQS of 5.0 µg/L in historic samples collected from MW-7, maximum 102 µg/L in the 
November 19, 2003 sample. 1,2-DCA has not been detected above 5.0 µg/L in samples collected from MW-
7 since October 19, 2009. Wells MW-7 and MW-10 are located outside the Site. Therefore, though listed in 
Table 3, the 1,2-DCA and MTBE historically detected in samples collected from these wells were not 
evaluated by the RI.  

PCE was detected in Zone A VPSs collected during drilling of well BMW-10D, which was confirmed by 
samples collected from BMW-10B on October 16, 2019. Samples collected from Zone A wells MW-8 and 
MW-9 have been reported with PCE concentrations above 5.0 µg/L. As shown on Figures 4 and 5, the PCE 
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detected in the Zone A samples is separate from the PCE detected in Zone B, C, and D samples. Therefore, 
the discussion of the groundwater investigation is divided into the investigation of the deep, main PCE 
plume, which is identified as the Site, and the shallow PCE plumes. 

A total of 22 monitoring wells has been installed at the site. Six shallow, seven medium, and nine deep. 
Shallow = depths from 30 to 100 ft bgs,  medium depths = 70 to 120 ft bgs, and deep depths range from 
120 to 265 ft bgs. 

3.1.1 Site PCE Plume  

The Site PCE plume is described as follows (Figures 2 and 4):  

• Extending from 112.5 ft bgs (1087.03 ft amsl) to 260 ft bgs (939.63 ft amsl) at BMW-02C/E 
(approximately 147.5 ft thick) at the upgradient end of the plume; and, 

• Extending from 208 ft bgs (923.69 ft amsl) to approximately 245 ft bgs (886.69 (ft amsl) at BMW-
16D (approximately 37 ft thick) at the downgradient end of the plume. 

The entire plume is submerged below the water table and the decreasing thickness in the downgradient 
direction is controlled by the groundwater gradient and the underlying bedrock. 

Between April 2008 and September 2019, 16 monitoring wells were installed to characterize the aerial and 
vertical extents of the Site PCE plume as follows: 

• 5 Zone B wells – Site wells BMW-01B, BMW-02B,  BMW-03B, BMW-04B, BMW-07B, and BMW-09C; 

• 1 Zone C well - BMW-02C; and, 

• 9 Zone D wells - BMW-02E, BMW-09D, BMW-10D, BMW-11D, BMW-14D, BMW-16D, BMW-17D,  
BMW-18D, and BMW-19D. ; and 48th & IS site wells.  

The depth and sample intervals for each Zone are provided in the table on Page 10. Four borings identified 
as BMW-02D, BMW-08D, BMW-15D, and SMW-14B were also drilled with VPSs collected at depths ranging 
from 40 ft bgs to 285 ft bgs, encompassing Zones A-D (Table 4)  

In February 2016, H+A collected VPSs from SRP Well 17.9E-7.5N using passive diffusive bag (PDB) samplers. 
Samples were collected from 56.7 ft bgs, 74.0 ft bgs, 91.3 ft bgs, and at 10-foot intervals between 105.0 to 
265.0 ft bgs. Groundwater samples were submitted to the laboratory for VOC analysis; no compounds were 
detected above reporting limits in the samples collected from the well (H+A, 2016). The results are 
summarized in Table 3 and the analytical report is included in Appendix D.  

A site-wide groundwater monitoring event was performed October 15-16, 2019 (Wood, 2019c). Analytical 
results are summarized in Table 3. The aerial distribution of the Site PCE plume is shown on Figure 2 and 
the vertical distribution is shown on Figures 4 and 5, respectively. The October 15, 2019 groundwater 
elevations are shown on Figure 6, which shows groundwater flows in a southwesterly direction. The 
maximum PCE concentration reported was 120 µg/L in samples BMW-02E-160 (1,039.63 ft amsl), BMW-
02E-260 (939.63 ft amsl), and BMW-17D-140 (1,050.00 ft amsl).  
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3.1.2 Shallow PCE Plumes 

As previously discussed, PCE was not detected above 5.0 µg/L in a Zone A sample collected within the Site 
vicinity until PCE was detected in the May 11, 2010 sample collected from MW-9 associated with Former 
Mobil Station #18KDP located at 3141 East Thomas Road. However, the Site at that time was limited to the 
area of SRP Well 17.9E-7.5N. PCE was first detected above 5.0 µg/L in Site-specific Zone A VPSs collected 
during drilling of BMW-10D (8.06 µg/L @ 77 ft bgs and 8.58 µg/L @ 96 ft bgs) (Table 4). As shown on, the 
shallow and Site PCE plumes at BMW-10B/D are separated vertically by approximately 140 ft (Figures 4 
and 5 and Table 4). With the installation of BMW-10D, the Site plume was extended further downgradient, 
encompassing the surface area that included the Zone A wells associated with Former Mobil Station 
#18KDP. 

While conducting a well search in the vicinity of the intersection of 32nd Street and Thomas Road, several 
monitoring wells associated with two leaking underground storage tank (LUST) sites were identified. The 
LUST sites are the Former Mobil Station #18KDP, LUST file number 3004, and Supersonic Carwash, 3202 
East Thomas Road, Phoenix, Arizona, LUST file number 1636. A total of 13 monitoring wells were installed 
for Mobil Station #18KDP, identified as MW-1 through MW-11, DPW-3, and DPW-4. MW-2 has been 
abandoned. A single monitoring well, identified as Supersonic MW-1, was also installed at Supersonic Car 
Wash. LUST file number 3004 was closed by the ADEQ Corrective Action Section (CAS) on May 19, 2016 per 
A.A.C R18-12-263.04, which allows closure of a LUST site with fuel-related contaminants in the groundwater 
above AWQSs. However, LUST file number 1636 remains open and MW-1, MW-3 through MW-11, DPW-3, 
and DPW-4 continue to be monitored for LUST file number 1636. Ownership of these wells have been 
transferred to ADEQ. Historic analytical data for these wells was provided by the ADEQ State Lead 
Underground Storage Tank unit. At the request of ADEQ, groundwater samples were collected from MW-
1, MW-8, MW-9, and MW-10 on April 24, 2019 to further define the extent of the PCE plume. The locations 
of MW-1, MW-8, MW-9, and MW-10 are shown on Figures 1 and 3 and construction details are provided 
in Table 1. As shown in Table 3, PCE was detected above 5.0 µg/L in the samples collected from MW-8 (8.6 
µg/L) and MW-9 (25 µg/L). Though not sampled on April 24, 2019, samples collected from MW-7 (see 
Figures 1 and 3 for location) since March 2010 had not been detected with PCE. Therefore, the PCE detected 
in MW-8 was identified as a separate shallow PCE plume with an unknown source. 

Based on the above, two shallow PCE plumes have been identified as shown on Figures 3 and 5. The first 
shallow plume is identified in samples collected from MW-9 and BMW-10B. This plume directly overlies the 
deeper Site PCE plume. Lateral extent is defined on the north by MW-7 and MW-10, on the south by BMW-
19D, and in the downgradient direction by BMW-14D and BMW-16D. The source of this PCE plume is 
unknown. The second shallow PCE plume is identified in samples collected from MW-8. This plume is 
defined on the south and separate from the first shallow PCE plume by MW-7 and MW-10. The 
downgradient extent and lateral extent on the north are unknown. The source of the second shallow PCE is 
also unknown. 

ADEQ is in the process of assessing the shallow PCE plumes and identifying the source(s). Therefore, ADEQ 
has determined that the shallow PCE plumes are not included in the Site and are not included in this RI.  
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3.2 Soil Vapor Investigation 

In June 2008, five (5) shallow passive soil vapor modules were placed at 30-foot intervals with depths 
ranging from 18 inches to 32 inches upgradient of SRP Well 17.9E-7.5N and along the Osborn Road 
easement west of 40th Street (H+A, 2014). This area is identified as having the highest dissolved PCE 
concentrations in the groundwater at the Site, maximum of 120 µg/L at sample BMW-02E-160 (Figures 2 
and 4).  

Passive soil gas (PSG) surveys only provide the mass of contaminant sorbed to the sampling device. Passive 
soil gas surveys can be used to identify source/release locations, the extent of contamination, and intrusive 
sampling locations (soil, soil vapor, and groundwater). The results of the limited PSG survey are provided in 
Table 5. PCE was detected in a single sample with a reported mass of 0.05 micrograms (μg). The remaining 
samples had PCE concentrations of less than the method detection limit of <0.02 µg.  

PSG surveys were performed during the RI of the 48th & IS site where a source has been identified and 
shallow PCE groundwater contamination near water table is present (approximately 40 ft bgs). The PCE mass 
observed in the samples ranged from less than 25 nanograms (ng) (<0.025 µg) to 3,512 ng (3.152 µg). A 
comprehensive active soil gas and indoor air sampling program demonstrated that a vapor intrusion (VI) 
risk to indoor air was not present (Wood, 2019b). Based on this assessment, the low PCE concentration of 
0.05 µg in the PSG sample collected at the Site does not indicate the presence of a soil vapor plume 
originating from the Site that would represent a VI or indoor air risk. 

4.0 RISK EVALUATION 

The site COC is dissolved PCE in groundwater. The potential exposure pathways to PCE in groundwater are 
ingestion, dermal contact, and inhalation. The inhalation pathway is further divided into exposure of PCE 
volatilizing from impacted groundwater being used by potential receptors and by migration of vapor-phase 
PCE from the subsurface into buildings, referred to as VI.  

When present in groundwater and under certain conditions, PCE can emit vapor at the contact between the 
vadose (unsaturated) and saturated zones. The PCE vapors can then move upward through voids in the soil 
into buildings, potentially through cracks in the building foundation or slab, where they accumulate to levels 
that may cause health effects. The conditions susceptible for VI typically consist of elevated dissolved PCE 
concentrations at or near a source, presence of shallow groundwater, and the dissolved PCE is located near 
the surface of the water table. Soil gas and indoor air quality (IAQ) sampling is typically performed to 
evaluate VI associated with VOC impacted groundwater.  

Evaluation of Site conditions was performed to assess the VI exposure pathway. Additionally, the results of 
the comprehensive VI assessment performed at the adjacent 48th & IS site, where conditions susceptible 
to VI existed, were compared to the on-Site PSG results (Wood, 2019b). 

At the Site, the dissolved PCE plume is deep, greater than 110 ft btoc at the shallowest point in the plume 
and greater than 200 ft btoc at BMW-16D. The PCE plume is also approximately 70 ft below the water table 
at BMW-02C and BMW-17D and is approximately 125 ft below the water table at BMW-16D. The dissolved 
PCE concentrations are not detected above method detection limits in Site VPSs and groundwater samples 
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collected near the water table. Therefore, vapor-phase PCE is likely not present at the water table, which 
ranges from approximately 41 ft btoc at BMW-02E to approximately 83 ft btoc and BMW-16D. The 
comprehensive VI assessment at the adjacent 48th & IS site, which was performed 0.5 miles northeast of 
BMW-02C/E, included PSG, active soil gas, and indoor air samples. The results of the VI assessment at the 
adjacent 48th & IS site demonstrated that a VI risk did not exist. The results of the limited PSG survey 
performed at the Site were compared to the results of the comprehensive VI assessment performed at the 
adjacent 48th & IS site. The results of the comparison and evaluation of Site conditions indicate that a VI 
risk to indoor air originating from the Site PCE plume is likely not present.  

Based on the above, the risk evaluation is limited to the groundwater exposure pathways. 

4.1 Applicable Regulatory Standards and Screening Criteria 

The COC at the Site is dissolved PCE in groundwater. The applicable regulatory standards are associated 
with groundwater. AWQS are State of Arizona maximum levels for COCs that apply to groundwater in 
aquifers designated for drinking water use. The only COC present above the AWQSs is PCE. The AWQS for 
PCE is 5.0 μg/L.  

4.2 Potential Receptors 

Prior to performing the exposure pathway evaluation, potential receptors to the Site COC were identified. 
The boundary (Figure 2) includes an area encompassing residential and commercial/industrial settings. 
Potential receptors are identified as current and future residential individuals, commercial/industrial 
workers, and construction workers occupying areas within the boundary.  

Residential individuals include children and adults occupying residential locations within the boundary. A 
residential location is typically one where someone is present for an average of more than eight hours a 
day. It includes, but is not limited to, schools; dwellings; residences; correctional facilities; any other human 
activity areas of repeated, frequent use and/or chronic duration; and locations that typically house sensitive 
populations such as grade schools, hospitals, childcare centers, and nursing homes. Due to the depth of the 
dissolved phase PCE and that impacted groundwater is not being pumped in the area, the dissolved PCE in 
the groundwater does not currently pose a risk to residents at the Site.  

Commercial/industrial workers include adults working at the businesses within the Site boundaries. Due to 
the depth of the dissolved phase PCE and that impacted groundwater is not being pumped in the area, the 
dissolved PCE groundwater does pose a risk to commercial/industrial workers in the area of the Site. 

4.3 Ecological Risk Evaluation 

As defined, an ecological receptor is “a specific ecological community, population, or individual organism, 
protected by federal or state laws and regulations, or a local population that provides an important natural 
or economic resource, function, and value” (A.A.C. R18-7-201). Wildlife or vegetation that is present in the 
study area is likely non-native to the area, is habituated to human presence, or has been maintained in a 
horticultural setting. Areas and land use within the Site boundary (Figure 2) do not contain suitable habitat 
for the five federally listed species. Due to the presence of COCs at depth, the urban character of the site, 
and lack of ecological receptors within the boundary, an evaluation of ecological receptors is not warranted.  
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4.4 Risk Evaluation 

An exposure or migration pathway is the route by which the potential hazard (identified COCs) migrates 
from the source (soil vapor, soil, surface water, or groundwater) to a receptor. Pathways can include: 

• Inhalation of PCE vapors emitted from water;  

• Dermal contact with impacted groundwater; or 

• Ingestion of impacted groundwater. 

An exposure pathway is complete when all four of these components are present: 1) a source and 
mechanism of chemical release; 2) a retention or transport medium (pathway); 3) an exposure point (i.e., a 
setting where potential human contact with the chemical-affected medium or media occurs); and 4) a route 
of exposure at the exposure point (e.g., ingestion, dermal, inhalation). 

The land use at the Site is commercial/industrial, residential, and public open space. This exposure pathway 
evaluation, therefore, assesses potential pathways by which long-term commercial workers, short-term 
construction workers, visitors to the site and residents may be exposed to the Site COC, PCE. This section 
evaluates whether the pathways are currently complete and if so, assesses the potential risk to receptors 
based on the concentrations of site COCs.  

The Exposure Pathway Model for the Site is provided as Figure 7. Impacted groundwater is currently not 
being used at the Site. Therefore, the exposure pathways for residential individuals, commercial/industrial 
workers, and construction workers were determined to be incomplete. 

4.5 Conceptual Site Model  

The dissolved PCE in the groundwater at the Site is a direct result of PCE releases to the subsurface. However, 
the source facility is unknown. A previously shallow, relatively horizontal PCE plume entered the zone of 
influence of SRP Well 17.9E-7.5N. The dissolved PCE plume was then drawn into the well. When pumping 
was discontinued in the mid-1980’s, the dissolved PCE began to migrate downgradient with the ambient 
groundwater flow. The ambient groundwater gradient is currently approximately 0.01 ft/ft. Based on aquifer 
tests that were performed, horizontal permeability in the sediments below the Site ranges from 21 to 30 
ft/day (Fluid Solutions, 2000). Applying an effective porosity of 0.25, the groundwater velocity currently 
ranges from 0.8 to 1.2 ft/day or 292 to 438 ft/year. The dissolved PCE has migrated approximately 10,660 ft 
from SRP Well 17.9E-7.5N to BMW-16D over a period of less than 35 years since the well was shut down, 
which is consistent with the range of flow velocity.  

5.0 CURRENT AND FUTURE LAND AND WATER USE  

This RI includes the collection of information regarding current and reasonably foreseeable uses of land 
and/or waters of the state that have been or could be impacted by the release of the Site COC, and projected 
time-frames for future changes in those uses. Reasonably foreseeable future land uses are those that are 
likely to occur at the site. Reasonably foreseeable future water uses are those that are likely to occur within 
100 years unless a longer period is shown to be reasonable based on site-specific circumstances. 
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ADEQ prepared a standardized questionnaire requesting specific information regarding property, on-site 
wells, water use, and waste streams, and mailed to COP and SRP. Responses were received from COP and 
SRP. Additional information was obtained from publicly available COP, SRP, and ADWR databases and/or 
documents. A combined Land and Water Use Report was prepared for the Site and 48th & IS site (Wood, 
2019a).  Based on comments from the COP and SRP to this RI Report, minor changes were made to the 
Land and Water Use Report.  The Revised Land and Water Use Report is included in Appendix F (Wood, 
2020). 

Evaluation of land and water uses is being considered as part of the RI Report and will be reflected in the 
Proposed Remedial Objectives (RO) Report (see Section 7.3).  

5.1 Current Land Use 

The Site is located in the COP Camelback East Village (CEV). Current zoning districts within the Site are 
identified below and are shown on Figure 4 in Appendix F.  

Zoning District Description Percent 
C-1 Commercial – Neighborhood Retail 3.00 
C-2 Commercial – Intermediate Commercial 9.26 
P-1 Passenger Automobile Parking, Limited (Surface parking) 0.22 

PAD-13 Planned Area Development (No longer available for rezoning) 0.66 
R1-6 Single Family Residence (Density range of 5 to 5.5 or 6.5 with bonus) 45.96 

R-3 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 
(Attached 14.5 to 15.23 or 17.4 w/bonus) 18.26 

R-3A Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 
(Attached 22 to 23.1 or 26.4 w/bonus) 0.28 

R-4 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 
(Attached 29 to 30.45 or 34.8 w/bonus) 11.06 

R-4A Multi Family Residence 0.38 

R-5 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 
(Attached 43.5 to 45.68 or 52.2 w/bonus) 10.92 

 

The COP identified the land uses in the vicinity of the Site as commercial, retail, office, multi-family, single 
family, parking, and school. 

5.2 Future Land Use 

The CEV Planning Coordinator and CEV Planning Committee meet regularly to accept and review requests 
for zoning changes within the CEV. The COP response to their questionnaire indicated there are no current 
foreseeable plans to alter current zoning districts in the Site vicinity. Property owners can file to change the 
zoning designation of their property. Requests for zoning changes must go through a public hearing and 
be approved by the City Council prior to finalization. 
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5.3 Current Water Use 

The Site lies within the Phoenix AMA (Appendix F – Figure 5) (ADWR, 2014). The Phoenix AMA was created 
by the Arizona Groundwater Management Code passed in 1980 and covers approximately 5,646 square 
miles in central Arizona. All groundwater withdrawn from any AMA must occur under a groundwater right 
or permit, unless groundwater is being withdrawn from an exempt well. An exempt well is a well with a 
maximum pumping capacity of 35 gallons per minute (gpm). Exempt wells may be used to withdraw 
groundwater only for non-irrigation purposes and are generally used for domestic purposes. All exempt 
wells must be registered with the ADWR. Exempt well owners are not required to report their annual 
pumpage volumes to ADWR. Non-exempt wells have a pumping capacity greater than 35 gpm and are 
associated with one of the following types of rights or permits: Grandfathered rights, service area rights, 
and withdrawal permits. Non-exempt well owners must report their annual pumpage volumes to ADWR. 

5.3.1 Non-Exempt Wells 

According to ADWR records, there are 14 non-exempt withdrawal wells located within 1-mile of the Site of 
which 12 are owned and operated by SRP (Table 4; Appendix F – Figure 6). However, SRP well 17.5E-7N is 
capped and inactive. One is owned by COP and one is owned by Maricopa County. According to ADWR 
records, the well owned by Maricopa County was used for de-watering purposes. The COP and SRP have 
service area rights within the area of the Site; however, only SRP is currently pumping groundwater in the 
area. 

5.3.1.1 SRP 

As a water supplier, SRP delivers approximately 800,000 acre-feet of water to the Phoenix area each year. 
In normal runoff years, most of the water is supplied from surface water on the Salt and Verde Watersheds. 
However, in more dry years, more groundwater must be pumped to supplement the surface water supply. 
During extended periods of low run off, groundwater can account for almost one-third of the total SRP 
water supply.  

Typically, groundwater comprises approximately 15% of the total water supplied by SRP to municipal 
treatment plants. The groundwater contribution varies seasonally with the highest contribution occurring 
March through August.  

SRP operates and maintains 11 irrigation wells within one mile of the PCE plume boundary of the Site. The 
most recent PCE concentrations detected in these wells is as follows: 

SRP Well 
Number 

ADWR 55 
Registration 

Number 

Approximate distance 
from Site 

Intersection 
(Local Area) 

Most Recent PCE 
Concentration (µg/L) 

16.9E-6N  55-608380 0.5 miles south of Site 30th/McDowell 0.8 (2018) 
16E-6.8N  55-607726 0.7 miles west of Site 24th/Cambridge 4.1 (2017) 

17.9E-7.5N 55-617857 500 ft southeast of Site 40th/Osborn 1.6 (2016) 
17E-8N 55-608431 0.75 miles northwest of Site 32nd/Indian School 0.6 (2017) 

17.1E-7.4N 55-607731 0.34 miles northwest of Site 32nd/Osborn 1.1 (2017) 
18E-7N 55-617849 0.4 miles southeast of Site 40th/Thomas ND 

18E-8.8N 55-617825 0.97 miles north of Site 40th/Coolidge ND 
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SRP Well 
Number 

ADWR 55 
Registration 

Number 

Approximate distance 
from Site 

Intersection 
(Local Area) 

Most Recent PCE 
Concentration (µg/L) 

18.5E-7N 55-607712 0.68 miles southeast of Site 43rd/Thomas ND 
18.6E-7.6N 55-202398 0.43 miles southeast of Site 44th/Osborn ND 
19E-7.6N 55-608433 0.75 miles east of Site 48th/Whitton ND 
19E-8.1N 55-607748 0.95 miles northeast of Site 48th/Indian School ND 

Notes:  
1) Distance is presented as shortest distance to plume boundary presented in Appendix F - Figure 6. 
2) Bolded value indicates concentration detected above the Arizona Department of Environmental Quality Aquifer Water Quality 

Standard of 5.0 µg/L. 
3) Data obtained from SRP via questionnaire (Appendix F - Attachment A) and SRP questionnaire provided in the 24h Street and 

Grand Canal Site Land and Water Use Study (H+A, 2018). 
4) ND – not detected above the laboratory reporting limit (LRL(s)). 
5) µg/L – microgram per liter. 
6) PCE - tetrachloroethene 

 
As indicated above, no SRP wells near the Site had recent PCE concentrations above the AWQS of 5.0 µg/L. 
However, samples collected from SRP well 17.9E-7.5N have been reported with PCE concentrations in excess 
of the AWQS of 5.0 µg/L at a maximum concentration of 210 µg/L in 1998 (Table 3 and Appendix F - 
Section 1.5). Groundwater pumpage at these wells has been intermittent in the recent past, but the wells 
can be activated at any time. 

5.3.1.2 City of Phoenix 

The COP relies on four primary water supply sources: SRP, the Central Arizona Project (CAP) canal, 
groundwater pumped from COP wells, and reclaimed water. As indicated in the COP questionnaire response 
(Appendix F – Attachment A), the COP stated it does not own any wells near the Site and no active 
groundwater pumping by the COP occurs in or near the Site. However, according to ADWR records for 55-
626525, the COP does own a production well located at Perry Park near the intersection of Virginia Avenue 
and 32nd Street (Appendix F – Figure 6). This well is located within the Site. This well was historically used 
to fill the swimming pool at Perry Park; however, it is currently inactive.  

5.3.2 Exempt Wells 

ADWR records indicate that there are four exempt withdrawal wells located within one-mile of the Site. Each 
of these wells are permitted by ADWR for domestic irrigation use (Appendix F – Table 4; Appendix F – 
Figure 6). Exempt wells refer to domestic wells with a capacity of less than 35 gpm and this withdrawal is 
not a grandfathered right according to A.R.S. § 45-454. According to ADWR records, these wells are currently 
not being pumped. According to ADWR records, the nearest exempt well to the Site, 55-501994, was capped 
in 2017.  
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5.4 Future Water Use 

5.4.1 Salt River Project 

Although recent use of the irrigation wells in and adjacent to the Site has been intermittent, SRP has no 
plans to eliminate any of these wells from their system. Based on demand analysis, SRP has indicated it will 
continue to need the wells in the area to remain operational, especially during dry years.  

SRP anticipates all its properties in the vicinity of ECP WQARF Area will remain in use over the next 100 
years. Additionally, SRP anticipates that these wells will transition from irrigation to municipal service 
(potable supply) within the next 100 years. According to the questionnaire response, SRP does not plan on 
installing any new wells at the Site; however, this could change pending COP water needs. 

5.4.2 City of Phoenix 

There are several factors which may impact the available COP water supply including: 

• Cyclical drought; 

• Increasing demands in the Upper Colorado River Basin States (Utah, Colorado, Wyoming, and New 
Mexico) affecting Arizona’s supply of Colorado River water; 

• The availability of water supplies from the Arizona Water Banking Authority to the CAP to offset 
shortages; 

• Climate variability impacts on long-term flows, reservoir storage and deliveries by SRP and CAP; 

• The probability of low reservoir conditions occurring in both watersheds simultaneously; 

• State legal, institutional, or policy changes impacting surface water availability; 

• The availability and volume of groundwater supplies without aquifer replenishment; and 

• Impacts of increased groundwater pumping in the SRP watershed on river flow and reservoir 
storage.  

If Colorado River flow should decline, the allotment of CAP water for the COP and surface water supplies 
from SRP may be reduced if reservoir levels drop substantially and groundwater pumping cannot 
compensate for the lack of surface water availability. As a buffer to potential surface water supply 
reductions, the COP has been recharging to underground storage or banking unused CAP allotments for 
future use (Appendix F – Figure 8). However, high increases in consumption coupled with severe reductions 
in surface water supplies could require that COP begin to tap its reserves in groundwater by 2025. 
(Appendix F – Figure 9). 

Since local groundwater is an alternate water source for COP, planning is ongoing for the expansion of well 
capacity within the service area or the development of new service area wells (Appendix F – Attachment 
A). If the volume of water supplied by SRP and/or CAP is reduced, the COP may supplement water supplies 
with groundwater pumped from new production wells located in the vicinity of the site. 
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6.0 FINAL RI DOCUMENT 

This Final RI Report includes two documents that were related to the public comment period for the draft 
version of the report. The Responsiveness Summary Report that discusses the public comments received is 
included in Appendix G (ADEQ, 2020b). The Final Remedial Objectives (RO) Report is included in Appendix 
H (ADEQ, 2020c). 

7.0 DATA GAPS 

Based on review of the available data, the following data gaps have been identified: 

• The extent of the Site PCE plume has not been defined to the northwest. Two additional monitor 
wells will be installed during FY 2020, identified as BMW-20D and BMW-21D on Figure 1. These 
wells are scheduled to be installed in March 2020 and the results will be presented in the FS Report. 

• Where the contaminant plume deepens near wells BMW-17D and BMW-09C/D. The location of this 
well, identified as BMW-22D, is also shown on Figure 11. This well will be installed in April 2020 
and the results will be presented in the FS Report. 

• Following the installation and sampling of BMW-20D, BMW-21D, and BMW22D, it is anticipated 
that the Site PCE plume will be defined to regulatory levels and will be presented as such in the 
upcoming FS Report.  

8.0 LIMITATIONS 

This RI was performed according to an agreed upon scope of work and does not represent an exhaustive 
investigation of all potential environmental impacts at the Site. The findings of this report, to the best of 
our knowledge, are valid as of the date the work was performed. However, changes in the conditions of a 
site can occur with the passage of time, whether due to natural processes or the works of man on the Site 
or adjacent properties. In addition, changes in applicable or appropriate regulations and standards may 
occur, whether they result from legislation, from the broadening of knowledge, or from other reasons. The 
work was performed using the degree of care and skill ordinarily exercised under similar circumstances by 
environmental consultants practicing in this or similar localities. No other warranty or guarantee, expressed 
or implied, is made as to the findings, opinions, conclusions, and recommendations included in this report. 
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TABLES



LATITUDE (DEG) LONGITUDE (DEG)

40osb SRP17.9E-7.5N 617857 5/1/1965 Cable Tool NR 300 Steel / 18 / Perforated 100.0 - 300.0 48.0 - 300.0 Gravel NR NR 1193 NR NR

40osb BMW-01A 598109 6/2/2003 Hollow Stem Auger 10 91 PVC / 4 / 0.020 20 - 60 15 - 63 #10-20 Sand
11 - 15 
63 - 91

1193.20 1194.38 33.4877 -111.9961

40osb BMW-01B 909970 12/4/2008 Hollow Stem Auger 8 100 PVC / 2 / 0.020 70 - 100 65 - 100 #10-20 Sand 59 - 65 1193.59 1194.34 33.4878 -111.9961
40osb BMW-02A* 908743 4/18/2008 Sonic 10 61 PVC / 2 / 0.020 20 - 60 15 - 61 8/12 Sand 10 - 15 1199.66 1200.06 33.4901 -111.9946

40osb BMW-02B* 908743 4/18/2008 Sonic 10 100 PVC / 2 / 0.020 70 - 100 65 - 100 8/12 Sand
10 - 15
61 - 65

1199.60 1200.06 33.4901 -111.9946

40osb BMW-02C 917659 3/18/2015 Sonic
8.25

7.125
139.8           
140.6

PVC / 4 / 0.020 109.5 - 139.5 106.7 - 140.6 #10-20 Sand 101.6 - 106.7 1199.53 1199.99 33.4901 -111.9946

40osb BMW-02E 922509 4/10/2019 Sonic 9 280 PVC / 4 / 0.020 155 - 265 153 - 269 #10-20 Sand 147 - 153 1199.63 1199.97 33.4901 -111.9947
40osb BMW-03A* 908744 5/16/2008 Hollow Stem Auger 10 60.5 PVC / 2 / 0.020 20 - 60 15 - 60.5 8/12 Sand 10 - 15 1201.09 1201.32 33.4895 -111.9929

40osb BMW-03B* 908744 5/16/2008 Hollow Stem Auger 10 98.3 PVC / 2 / 0.020 70 - 100 65 - 101 8/12 Sand
10 - 15
61 - 65

1201.12 1201.32 33.4895 -111.9929

40osb BMW-04B 916201 1/3/2014 Sonic
8.625
6.0

120.0
121.7

PVC / 4 / 0.020 78.8 - 118.8 75.4 - 121.7 #10-20 Sand 71.6 - 75.4 1200.32 1200.90 33.4888 -111.9920

40osb BMW-04A 916200 1/4/2014 Sonic
8.625
6.0

70.0
71.1

PVC / 4 / 0.020 30.0 - 70.0 27.0 - 71.1 #10-20 Sand 23.5 - 27.0 1200.37 1200.86 33.4888 -111.9920

40osb BMW-07A 916198 12/29/2013 Sonic
8.625
6.0

70.0
74.0

PVC / 4 / 0.020 29.6 - 69.6 26.0 - 70.0 #10-20 Sand 23.0 - 26.0 1189.22 1189.74 33.2034 -111.9982

40osb BMW-07B 916199 12/28/2013 Sonic
8.625
6.0

115.0
116.0

PVC / 4 / 0.020 85.0 - 115.0 80.0 - 116.0 #10-20 Sand 70.0 - 80.0 1189.20 1189.72 33.4868 -111.9982

40osb BMW-09C 922867 9/29/2019 Sonic 9.0 135.0 PVC / 4 / 0.020 95.0 - 130.0 93.0 - 130.0 #10-20 Sand 90.5 - 93.0 1170.54 1170.84 33.4823 -112.0069

40osb BMW-09D 921211 4/2/2018 Sonic
8.25

6.125
234.5
288.0

PVC / 4 / 0.020 180.7 - 230.7 176.5 - 234 #10-20 Sand 170.5 - 176.5 1170.44 1170.77 33.4823 -112.0069

40osb BMW-10B 922868 9/5/2019 Sonic 9.0 107.0 PVC / 4 / 0.020 75.0 - 105.0 73.0 - 105.0 #10-20 Sand 70.0 - 73.0 1149.25 1149.60 33.4765 -112.0173

40osb BMW-10D 921212 4/25/2018 Sonic
8.25

6.125
233.0
293.0

PVC / 4 / 0.020 230.6 - 280.6 227.5 - 280.6 #10-20 Sand 221.5 - 227.5 1148.63 1149.67 33.4765 -112.0339

40osb BMW-11D 921213 5/9/2018 Sonic
8.25

6.125
233.0
241.0

PVC / 4 / 0.020 151.0 - 211.0 148.0 - 214.0 #10-20 Sand 140.0 - 148.0 1180.11 1180.61 33.4828 -111.9998

40osb BMW-14D 922019 10/31/2018 Sonic 9.0 300.0 PVC / 4 / 0.020 225.0 - 275.0 223.0 - 277.0 #10-20 Sand 221.0 - 223.0 1135.93 1136.31 33.4730 -112.0239
40osb BMW-16D 922021 4/19/2019 Sonic 9.0 290.0 PVC / 4 / 0.020 205.0 - 275.0 203.0 - 278.0 #10-20 Sand 198.3 - 203.0 1131.69 1132.28 33.3717 -112.0263
40osb BMW-17D 922346 8/27/2019 Sonic 9.0 267.0 PVC / 4 / 0.020 135.0 - 245.0 133.0 - 247.0 #10-20 Sand 130.0 - 133.0 1185.97 1186.37 33.4874 -112.1187
40osb BMW-18D 922865 9/13/2019 Sonic 9.0 274.0 PVC / 4 / 0.020 215.0 - 265.0 213.0 - 267.0 #10-20 Sand 210.0 - 213.0 1157.00 1157.33 33.4795 -112.0151
40osb BMW-19D 922866 9/24/2019 Sonic 9.0 267.0 PVC / 4 / 0.020 202.0-252.0 197.0 - 252.0 #10-20 Sand 194.0 - 197.0 1152.04 1152.44 33.3750 -112.1187

LUST 3004 MW-7 583961 12/14/2000 Auger 10.0 75.0 PVC / 4 / 0.020 40.0 - 75.0 30.0 - 75.0 8/12 Sand 28.0 - 30.0 1156.75 1157.39 33.4794 -112.0150
LUST 3004 MW-8 205093 11/18/2004 Auger 10.0 100.0 PVC / 4 / 0.020 45.0 - 100.0 43.0 - 100.0 8/12 Sand 40.0 - 43.0 1157.28 1157.46 33.4802 -112.0150
LUST 3004 MW-9 205094 11/12/2004 Auger 10.0 100.0 PVC / 4 / 0.020 45.0 - 100.0 43.0 - 100.0 8/12 Sand 41.0 - 43.0 1156.28 1156.85 33.4786 -112.0137
LUST 3004 MW-10 205095 11/16/2004 Auger 10.0 105.0 PVC / 4 / 0.020 50.0 - 105.0 48.0 - 105.0 8/12 Sand 46.0 - 48.0 1152.84 1155.09 33.4786 -112.0159
LUST 3004 MW-1 572027 9/30/2003 Auger 10.0 85.0 PVC / 4 / 0.020 38.0 - 83.0 30.0 - 83.0 8/12 Sand 28.0 - 30.0 1160.40 1160.88 33.4803 -112.0134

NOTES:
* wells installed within the same borehole
(1) NAVD88
(2) GRID, NAD83, Arizona Central 202
40osb - 40th Street and Osborn Road Water Quality Assurance Revolving Fund Site 
LUST 3004 - Former Mobil Station #18KDP, 3141 East Thomas Road, ADEQ LUST #3004 
ADWR Arizona Department of Water Resources
FEET BGS feet below ground surface
FEET AMSL feet above mean sea level 
NR Not Reported
Sonic - Rotosonic drilling method
SRP Salt River Project

DATE COMPLETED

ADWR 
REGISTRATION 

NUMBER           
(55-)

WELL ID

LOCATION COORDINATES (2)

TABLE 1
WELL CONSTRUCTION DATA

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE

SITE
PERFORATED 

INTERNAL 
(FEET BGS)

CASING MATERIAL/ 
DIAMETER/ SLOT SIZE 

(INCHES)

BORING DEPTH 
(FEET BGBS)

BORING 
DIAMETER 
(INCHES)

DRILLING METHOD
GROUND SURFACE 

ELEVATION (1)  
(FEET ASML)

TOP OF CASING 
ELEVATION (1) 
(FEET ASML)

BENTONITE 
SEAL        

(FEET BGS)

FILTER PACK 
MATERIAL

SAND PACK 
INTERVAL 
(FEET BGS)



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-01A 62104 55-598109 06/13/03 1193.20 26.9 1166.30 N/A

12/10/03 1193.20 28.71 1164.49 -1.81
03/30/04 1193.20 29.61 1163.59 -0.90
10/12/04 1193.20 31.29 1161.91 -1.68
03/22/05 1193.20 31.95 1161.25 -0.66
10/07/05 1193.20 30.31 1162.89 1.64
03/14/06 1193.20 31.52 1161.68 -1.21
10/25/06 1193.20 29.91 1163.29 1.61
02/27/07 1193.20 30.99 1162.21 -1.08
06/22/07 1193.20 32.84 1160.36 -1.85
09/26/07 1193.20 32.59 1160.61 0.25
04/09/08 1193.20 32.51 1160.69 0.08
06/19/08 1193.20 32.16 1161.04 0.35
10/01/08 1193.20 30.99 1162.21 1.17
12/17/08 1193.20 31.26 1161.94 -0.27
01/19/09 1193.20 31.92 1161.28 -0.66
01/30/13 1193.20 34.55 1158.65 -2.63
10/01/13 1193.20 34.59 1158.61 -0.04
05/04/14 1193.20 35.89 1157.31 -1.30
3/2/2015 1193.20 36.10 1157.10 -0.21
4/29/2015 1193.20 36.50 1156.70 -0.61
9/29/2015 1193.20 38.50 1154.70 -2.00
8/24/2016 1193.20 37.13 1156.07 1.37
12/1/2018 1193.20 38.88 1154.32 -1.75
4/23/2019 1193.20 40.15 1153.05 -1.27
10/15/2019 1193.20 39.93 1153.27 0.22

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-01B 77128 55-909970 12/17/08 1193.59 30.96 1162.63 N/A

01/19/09 1193.59 31.54 1162.05 -0.58
10/19/11 1193.59 32.85 1160.74 -1.31
04/18/12 1193.59 33.75 1159.84 -0.90
01/30/13 1193.59 34.2 1159.39 -0.45
10/01/13 1193.59 34.23 1159.36 -0.03
05/04/14 1193.59 35.51 1158.08 -1.28
3/2/2015 1193.59 35.74 1157.85 -0.23

4/29/2015 1193.59 36.11 1157.48 -0.37
9/29/2015 1193.59 38.03 1155.56 -1.92
8/24/2016 1193.59 36.73 1156.86 1.30
12/1/2018 1193.59 38.53 1155.06 -1.80
4/23/2019 1193.59 39.77 1153.82 -1.24
10/15/2019 1193.59 NM NM NM Inaccessible

BMW-02A 71384 55-908743 04/21/08 1199.66 33.22 1166.44 N/A
06/19/08 1199.66 32.63 1167.03 0.59
10/01/08 1199.66 31.48 1168.18 1.15
12/17/08 1199.66 NM NM NM
01/19/09 1199.66 32.61 1167.05 -1.13
11/15/10 1199.66 32.85 1166.81 -0.24
01/30/13 1199.66 35.45 1164.21 -2.60
10/01/13 1199.66 35.28 1164.38 0.17
05/04/14 1199.66 36.75 1162.91 -1.47
3/2/2015 1199.66 37.02 1162.64 -0.27

4/29/2015 1199.66 37.31 1162.35 -0.29
9/29/2015 1199.66 37.14 1162.52 0.17
8/24/2016 1199.66 37.85 1161.81 -0.71
11/30/2018 1199.66 39.96 1159.70 -2.11
4/23/2019 1199.66 41.28 1158.38 -1.32
10/15/2019 1199.66 40.90 1158.76 0.38

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-02B 71385 55-908743 04/21/08 1199.60 33.09 1166.51 7.75

06/03/08 1199.60 30.77 1168.83 2.32
06/19/08 1199.60 32.59 1167.01 -1.82
10/01/08 1199.60 31.48 1168.12 1.11
12/17/08 1199.60 NM NM N/A
01/19/09 1199.60 32.58 1167.02 -1.10
11/15/10 1199.60 32.82 1166.78 -0.24
01/30/13 1199.60 35.44 1164.16 -2.62
10/01/13 1199.60 35.26 1164.34 0.18
05/04/14 1199.60 36.71 1162.89 -1.45
3/2/2015 1199.60 36.98 1162.62 -0.27

4/29/2015 1199.60 37.29 1162.31 -0.31
9/29/2015 1199.60 37.13 1162.47 0.16
8/24/2016 1199.60 37.86 1161.74 -0.73
11/30/2018 1199.60 39.96 1159.64 -2.10
4/23/2019 1199.60 41.25 1158.35 -1.29
10/15/2019 1199.60 40.89 1158.71 0.36

BMW-02C 80535 55-817659 4/29/2015 1199.53 37.26 1162.27 N/A
9/29/2015 1199.53 37.09 1162.44 0.17
8/24/2016 1199.53 37.79 1161.74 -0.70
11/30/2018 1199.53 39.94 1159.59 -2.15
4/23/2019 1199.53 41.21 1158.32 -1.27
10/15/2019 1199.53 40.27 1159.26 0.94

BMW-02E 55-922509 4/23/2019 1199.63 41.60 1158.03 First Water Level
10/15/2019 1199.63 41.38 1158.25 0.22

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-03A 71386 55-908744 06/03/08 1201.09 30.75 1170.34 12.10

06/19/08 1201.09 30.66 1170.43 0.09
10/01/08 1201.09 29.58 1171.51 1.08
12/17/08 1201.09 NM NM NM
01/19/09 1201.09 30.86 1170.23 -1.28
11/15/10 1201.09 31.04 1170.05 -0.18
01/30/13 1201.09 33.72 1167.37 -2.68
10/01/13 1201.09 33.35 1167.74 0.37
05/04/14 1201.09 34.92 1166.17 -1.57
3/2/2015 1201.09 35.13 1165.96 -0.21

4/29/2015 1201.09 35.32 1165.77 -0.19
9/29/2015 1201.09 34.97 1166.12 0.35
8/24/2016 1201.09 35.94 1165.15 -0.97
11/30/2018 1201.09 38.11 1162.98 -2.17
4/23/2019 1201.09 39.42 1161.67 -1.31
10/15/2019 1201.09 39.10 1161.99 0.32

BMW-03B 71387 55-908744 06/19/08 1201.12 30.68 1170.44 8.45
10/01/08 1201.12 29.66 1171.46 1.02
12/17/08 1201.12 NM NM NM
01/19/09 1201.12 30.88 1170.24 -1.22
11/15/10 1201.12 31.07 1170.05 -0.19
01/30/13 1201.12 33.74 1167.38 -2.67
10/01/13 1201.12 33.33 1167.79 0.41
05/04/14 1201.12 34.94 1166.18 -1.61
3/2/2015 1201.12 35.11 1166.01 -0.17

4/29/2015 1201.12 35.31 1165.81 -0.37
9/29/2015 1201.12 35.00 1166.12 0.31
8/24/2016 1201.12 35.98 1165.14 -0.98
11/30/2018 1201.12 38.13 1162.99 -2.15
4/23/2019 1201.12 39.42 1161.70 -1.29
10/15/2019 1201.12 39.10 1162.02 0.32

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-04A 79627 55-916200 02/27/14 1200.37 32.32 1168.05 N/A

05/04/14 1200.37 32.6 1167.77 -0.28
3/2/2015 1200.37 32.69 1167.68 -0.09

4/29/2015 1200.37 32.87 1167.50 -0.18
9/29/2015 1200.37 32.54 1167.83 0.33
8/24/2016 1200.37 33.62 1166.75 -1.08
11/30/2018 1200.37 NM NM NM Roots in well
4/23/2019 1200.37 NM NM NM Vehicle parked over well
10/15/2019 1200.37 36.69 1163.68 NM

BMW-04B 79628 55-916201 02/27/14 1200.32 32.25 1168.07 N/A
05/04/14 1200.32 32.61 1167.71 -0.36
3/2/2015 1200.32 32.66 1167.66 -0.41

4/29/2015 1200.32 32.85 1167.47 -0.24
9/29/2015 1200.32 32.54 1167.78 0.31
8/24/2016 1200.32 33.56 1166.76 -1.02
11/30/2018 1200.32 35.65 1164.67 -2.09
4/23/2019 1200.32 NM NM NM Vehicle parked over well
10/15/2019 1200.32 36.62 1163.70 NM

BMW-07A 79643 55-916198 02/27/14 1189.22 37.02 1152.20 N/A
05/04/14 1189.22 37.47 1151.75 -0.45
3/2/2015 1189.22 37.76 1151.46 -0.29

4/29/2015 1189.22 38.16 1151.06 -0.40
9/29/2015 1189.22 38.85 1150.37 -0.69
8/24/2016 1189.22 33.88 1155.34 4.97
11/30/2018 1189.22 NM NM NM Roots in well
4/23/2019 1189.22 41.71 1147.51 NM
10/15/2019 1189.22 36.62 1152.60 5.09

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
BMW-07B 79644 55-916199 02/27/14 1189.20 36.96 1152.24 N/A

05/04/14 1189.20 37.42 1151.78 -0.46
3/2/2015 1189.20 37.7 1151.50 -0.28

4/29/2015 1189.20 38.08 1151.12 -0.38
9/29/2015 1189.20 38.77 1150.43 -0.69
8/24/2016 1189.20 33.94 1155.26 4.83
11/30/2018 1189.20 NM NM NM
4/23/2019 1189.20 41.65 1147.55 NM
10/15/2019 1189.20 41.63 1147.57 0.02

BMW-09C 81747 55-922867 10/15/2019 1170.54 51.03 1119.51 First Water Level
BMW-09D 81660 55-921211 11/30/2018 1170.44 51.03 1119.41 First Water Level

4/23/2019 1170.44 52.01 1118.43 -0.98
10/15/2019 1170.44 52.27 1118.17 -0.26

BMW-10B 81746 55-922868 10/15/2019 1149.25 76.16 1073.09 First Water Level
BMW-10D 81661 55-921212 11/30/2018 1148.63 74.15 1074.48 First Water Level

4/23/2019 1148.63 74.97 1073.66 -0.82
10/15/2019 1148.63 74.73 1073.90 0.24

BMW-11D 81662 55-921213 11/30/2018 1180.11 42.70 1137.41 First Water Level
4/23/2019 1180.11 43.79 1136.32 -1.09
10/15/2019 1180.11 43.92 1136.19 -0.13

BMW-12B 81659 55-922024 12/1/2018 1,209.13 39.85 1169.28 First water level
10/15/2019 1,209.13 40.99 1168.14 -1.14

BMW-14D 81663 55-922019 11/30/2018 1135.93 80.17 1055.76 First Water Level
4/23/2019 1135.93 80.61 1055.32 -0.44
10/15/2019 1135.93 80.45 1055.48 0.16

BMW-16D 55-922021 4/23/2019 1131.69 82.95 1048.74 First Water Level
10/15/2019 1131.69 82.90 1048.79 0.05

BMW-17D 81746 55-922346 10/15/2019 1185.97 46.12 1139.85 First Water Level
BMW-18D 81749 55-922865 10/15/2019 1157.00 69.34 1087.66 First Water Level
BMW-19D 81750 55-922866 10/15/2019 1152.04 70.85 1081.19 First Water Level

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments

MW-7* 60962 55-583961 7/9/2003 1156.75 58.45 1098.30
11/19/2003 1156.75 60.72 1096.03 -2.27
1/16/2004 1156.75 61.03 1095.72 -0.31
6/25/2004 1156.75 63.38 1093.37 -2.35
9/17/2004 1156.75 63.91 1092.84 -0.53
11/18/2004 1156.75 64.20 1092.55 -0.29
6/16/2005 1156.75 62.58 1094.17 1.62
9/8/2005 1156.75 61.83 1094.92 0.75

11/8/2005 1156.75 61.18 1095.57 0.65
2/21/2006 1156.75 61.25 1095.50 -0.07
5/10/2006 1156.75 61.14 1095.61 0.11
7/25/2006 1156.75 60.84 1095.91 0.30
10/19/2006 1156.75 60.37 1096.38 0.47
2/15/2007 1156.75 60.65 1096.10 -0.28
4/19/2007 1156.75 61.76 1094.99 -1.11
7/10/2007 1156.75 63.58 1093.17 -1.82
10/12/2007 1156.75 63.01 1093.74 0.57
2/11/2008 1156.75 62.28 1094.47 0.73
6/5/2008 1156.75 62.13 1094.62 0.15

7/17/2008 1156.75 63.91 1092.84 -1.78
10/20/2008 1156.75 61.20 1095.55 2.71
3/5/2009 1156.75 61.04 1095.71 0.16

5/28/2009 1156.75 61.22 1095.53 -0.18
7/17/2009 1156.75 61.35 1095.40 -0.13
10/19/2009 1156.75 60.97 1095.78 0.38
3/30/2010 1156.75 61.24 1095.51 -0.27
3/30/2010 1156.75 61.24 1095.51 0.00
5/11/2010 1156.75 61.28 1095.47 -0.04
7/13/2010 1156.75 61.03 1095.72 0.25
8/4/2010 1156.75 61.05 1095.70 -0.02

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
MW-7* 12/21/2010 1156.75 60.35 1096.40 0.70

11/19/2012 1156.75 62.78 1093.97 -2.43
6/16/2015 1156.75 66.90 1089.85 -4.12
9/9/2015 1156.75 67.22 1089.53 -0.32

12/7/2018 1156.75 67.57 1089.18 -0.35
2/27/2019 1156.75 68.48 1088.27 -0.91
10/15/2019 1156.75 68.59 1088.16 -0.11

MW-8* 55-205093 6/16/2005 1157.28 NM NM
9/8/2005 1157.28 60.13 1097.15 NM

11/8/2005 1157.28 59.53 1097.75 0.60
2/21/2006 1157.28 59.46 1097.82 0.07
5/10/2006 1157.28 59.35 1097.93 0.11
7/25/2006 1157.28 59.08 1098.20 0.27
10/19/2006 1157.28 58.64 1098.64 0.44
2/15/2007 1157.28 58.82 1098.46 -0.18
4/19/2007 1157.28 59.95 1097.33 -1.13
7/10/2007 1157.28 61.94 1095.34 -1.99
10/12/2007 1157.28 61.33 1095.95 0.61
2/11/2008 1157.28 60.54 1096.74 0.79
6/5/2008 1157.28 60.37 1096.91 0.17

7/17/2008 1157.28 62.14 1095.14 -1.77
10/20/2008 1157.28 59.43 1097.85 2.71
3/5/2009 1157.28 59.14 1098.14 0.29

5/28/2009 1157.28 59.44 1097.84 -0.30
7/17/2009 1157.28 56.56 1100.72 2.88
10/19/2009 1157.28 59.23 1098.05 -2.67
10/19/2009 1157.28 59.23 1098.05 0.00
3/30/2010 1157.28 NM NM NM
5/11/2010 1157.28 59.46 1097.82 NM
7/13/2010 1157.28 59.27 1098.01 0.19

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments

MW-8* 8/4/2010 1157.28 59.27 1098.01 0.00
11/19/2012 1157.28 60.86 1096.42 -1.59
6/16/2015 1157.28 65.03 1092.25 -4.17
9/9/2015 1157.28 65.29 1091.99 -0.26

12/7/2018 1157.28 65.78 1091.50 -0.49
2/27/2019 1157.28 66.59 1090.69 -0.81
4/23/2019 1157.28 66.98 1090.30 -0.39
10/15/2019 1157.28 66.80 1090.48 0.18

MW-9* 55-205094 6/16/2005 1156.28 NM NM
9/8/2005 1156.28 59.93 1096.35 NM

11/8/2005 1156.28 59.33 1096.95 0.60
2/21/2006 1156.28 59.41 1096.87 -0.08
5/10/2006 1156.28 59.33 1096.95 0.08
7/25/2006 1156.28 58.94 1097.34 0.39
10/19/2006 1156.28 58.49 1097.79 0.45
2/15/2007 1156.28 58.82 1097.46 -0.33
4/19/2007 1156.28 59.87 1096.41 -1.05
7/10/2007 1156.28 61.59 1094.69 -1.72
10/12/2007 1156.28 61.14 1095.14 0.45
2/11/2008 1156.28 60.43 1095.85 0.71
6/5/2008 1156.28 NM NM NM

7/17/2008 1156.28 62.08 1094.20 NM
10/20/2008 1156.28 59.36 1096.92 2.72
3/5/2009 1156.28 63.50 1092.78 -4.14

5/28/2009 1156.28 59.41 1096.87 4.09
7/17/2009 1156.28 59.54 1096.74 -0.13
10/19/2009 1156.28 59.18 1097.10 0.36
10/19/2009 1156.28 NM NM NM
3/30/2010 1156.28 59.54 1096.74 NM
5/11/2010 1156.28 59.25 1097.03 0.29

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
MW-9* 7/13/2010 1156.28 59.23 1097.05 0.02

8/4/2010 1156.28 60.85 1095.43 -1.62
11/19/2012 1156.28 65.09 1091.19 -4.24
6/16/2015 1156.28 65.35 1090.93 -0.26
9/9/2015 1156.28 65.29 1090.99 0.06

12/7/2018 1156.28 65.78 1090.50 -0.49
2/27/2019 1156.28 66.57 1089.71 -0.79
4/23/2019 1156.28 66.87 1089.41 -0.30
10/15/2019 1156.28 66.70 1089.58 0.17

MW-10* 55-205095 6/16/2005 1152.84 NM NM
9/8/2005 1152.84 64.11 1088.73 NM

11/8/2005 1152.84 63.42 1089.42 0.69
2/21/2006 1152.84 63.73 1089.11 -0.31
5/10/2006 1152.84 63.58 1089.26 0.15
7/25/2006 1152.84 63.23 1089.61 0.35
10/19/2006 1152.84 62.70 1090.14 0.53
2/15/2007 1152.84 63.23 1089.61 -0.53
4/19/2007 1152.84 64.34 1088.50 -1.11
7/10/2007 1152.84 65.91 1086.93 -1.57
10/12/2007 1152.84 65.29 1087.55 0.62
2/11/2008 1152.84 64.65 1088.19 0.64
6/5/2008 1152.84 64.44 1088.40 0.21

7/17/2008 1152.84 66.20 1086.64 -1.76
10/20/2008 1152.84 63.45 1089.39 2.75
3/5/2009 1152.84 59.24 1093.60 4.21

5/28/2009 1152.84 53.56 1099.28 5.68
7/17/2009 1152.84 63.70 1089.14 -10.14
10/19/2009 1152.84 63.33 1089.51 0.37
10/19/2009 1152.84 NM NM NM
3/30/2010 1152.84 63.71 1089.13 NM

40th OSB WQARF Site
Phoenix, Arizona



TABLE 2.  HISTORIC WATER LEVEL DATA, 
REMEDIAL INVESTIGATION REPORT, 40th STREET OSBORN ROAD WQARF SITE

Well I.D
ADEQ 

Number
ADWR 

Number Date

Measuring Point 
Elevation        

(ft. AMSL)1

Depth to 
Groundwater 

(ft. BMP)2

Groundwater 
Elevation       

(ft. AMSL)1

Change Since 
Previous      

(ft.) Comments
MW-10* 5/11/2010 1152.84 63.34 1089.50 0.37

7/13/2010 1152.84 63.35 1089.49 -0.01
8/4/2010 1152.84 65.19 1087.65 -1.84

11/19/2012 1152.84 69.54 1083.30 -4.35
6/16/2015 1152.84 69.36 1083.48 0.18
9/9/2015 1152.84 65.29 1087.55 4.07

12/7/2018 1152.84 65.78 1087.06 -0.49
2/27/2019 1152.84 71.11 1081.73 -5.33
4/23/2019 1152.84 71.17 1081.67 -0.06
10/15/2019 1152.84 70.91 1081.93 0.26

Notes:

1.  Feet above mean sea level (ft AMSL)

2.  Feet below measuring point (ft BMP)

NM - not measured.  
* indicates monitoring well associated with Former Mobil Station #18KDP, 3141 East Thomas Road, Phoenix, Arizona, LUST file number 3004.   

40th OSB WQARF Site
Phoenix, Arizona



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

SRP Well 17.9E-7.5N D - 1/7/1983 53 0.5 NA NA
2/28/1984 90 < 0.5 NA NA
7/5/1984 29 < 0.5 NA NA

10/5/1984 65 NA NA NA
6/18/1984 24.5 < 0.5 NA NA
6/18/1984 25.9 < 0.5 NA NA
10/7/1985 43.2 < 0.5 NA NA
4/8/1987 17.9 < 0.5 NA <0.5

6/28/1988 66 < 0.5 NA < 0.5
6/29/1989 81.5 < 0.5 NA < 0.5
1/11/1991 55 < 0.5 NA < 0.5
11/14/1996 47 9.9 NA NA
9/28/1998 210 0.7 NA NA
3/26/2002 79 1.4 < 0.5 NA
9/2/2002 85 1.1 < 0.5 NA
9/2/2002 87 1.1 < 0.5 NA

12/6/2002 76 0.63 < 0.5 NA
3/6/2003 90 1.2 < 0.5 NA

3/6/2003 (D) 82 1.1 < 0.5 NA
6/3/2003 110 1.4 < 0.5 NA

12/10/2003 80 1.3 < 0.5 NA
3/23/2005 41 < 1.0 < 1.0 NA
3/14/2006 24 < 1.0 < 1.0 < 5.0
10/24/2006 28 < 1.0 < 1.0 < 5.0
3/14/2007 24 < 1.0 < 1.0 < 5.0

3/14/2007 (D) 25 < 1.0 < 1.0 < 5.0
10/15/2007 15 < 1.0 < 1.0 < 5.0

10/15/2007 (D) 13 < 1.0 < 1.0 < 5.0
4/21/2008 14 < 1.0 < 1.0 < 5.0

4/21/2008 (D) 13 < 1.0 < 1.0 < 5.0
8/8/2010 6.8 < 1.0 < 1.0 < 5.0
4/3/2013 3 NA NA NA

5/29/2015 1.4 <0.50 NA NA
2/17/2016 1.6 <0.50 NA NA

Results5-6

Aquifer Water Quality Standard 
Wellhead

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
SRP Well 17.9E-7.5N A 1196.00 56.7 1139.30 4/26/2016 <1.0 <1.0 <1.0 <2.0

A 74 1122.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
B 91.3 1104.70 4/26/2016 <1.0 <1.0 <1.0 <2.0
B 105 1091.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
B 115 1081.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
C 125 1071.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
C 135 1061.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
C 145 1051.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 155 1041.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 165 1031.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 175 1021.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 185 1011.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 195 1001.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 205 991.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 215 981.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 225 971.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 235 961.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 245 951.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 255 941.00 4/26/2016 <1.0 <1.0 <1.0 <2.0
D 265 931.00 4/26/2016 <1.0 <1.0 <1.0 <2.0

BMW-01A A 1193.20 28.9 1164.30 6/13/2003 < 0.5 < 0.5 < 0.5 NA
34.5 1158.70 10/11/2007 < 1.0 < 1.0 < 1.0 < 5

5/20/2014 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 2.5

8/24/2016(D) <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 7.0

12/4/2018(D) <2.0 <2.0 <2.0 7.2
41 1152.20 10/16/2019 <2.0 <2.0 <2.0 6.4

44.8 1148.40 10/28/2015 <1.0 <1.0 <1.0 2.2

1154.60
38.6

39.6 1153.60

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
BMW-01A A 1193.20 56.5 1136.70 10/11/2007 < 1.0 < 1.0 < 1.0 < 5

56.91 1136.29 10/25/2006 < 1.0 < 1.0 < 1.0 < 5.0
6/13/2003 < 0.5 < 0.5 < 0.5 NA
3/22/2005 < 1.0 < 1.0 < 1.0 < 5.0

10/25/2006 < 1.0 < 1.0 < 1.0 < 5.0
10/23/2013 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 17

10/16/2019 <2.0 <2.0 <2.0 17
12/10/2003 < 0.5 < 0.5 < 0.5 NA
10/12/2004 < 0.4 < 1.0 < 0.5 < 0.8
3/14/2007 < 1.0 < 1.0 < 1.0 < 5
3/30/2004 < 0.5 < 0.5 < 0.5 NA
3/14/2006 < 1.0 < 1.0 < 1.0 < 5.0

B 1193.59 5/20/2014 <1.0 <1.0 <1.0 <2.0
5/20/2014 <1.0 <1.0 <1.0 <1.0
5/15/2015 <1.0 <1.0 <1.0 <5.0

5/15/2015(D) <1.0 <1.0 <1.0 1.0
10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 NS NS NS NS
78.5 1115.09 10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0

10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0
12/17/2008 2.3 < 1.0 < 1.0 NA
10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0
10/23/2013 < 1.0 < 1.0 < 1.0 < 1.0
5/20/2014 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 NS NS NS NS

1121.09

1097.09

1133.70

57.5

1135.70

58.5
1134.70

59.5

BMW-01B

72.5

96.5

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
A 1199.66 10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0

5/20/2014 <1.0 <1.0 <1.0 <2.0
10/28/2015 <1.0 <1.0 <1.0 <2.0
10/28/15(D) <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/3/2018 <2.0 <2.0 <2.0 <2.0

12/3/2018(D) <2.0 <2.0 <2.0 <2.0
10/16/2019 <2.0 <2.0 <2.0 <2.0

10/16/2019(D) <2.0 <2.0 <2.0 <2.0
B 1199.60 78.6 1121.00 10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0

5/20/2014 1.2 <1.0 <1.0 <2.0
5/20/2014 1.2 <1.0 <1.0 <1.0

10/28/2015 4.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 2.7
12/3/2018 <2.0 <2.0 <2.0 10

10/16/2019 <2.0 <2.0 <2.0 4
5/20/2014 28 1.8 <1.0 2.8

10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 2.6
12/3/2018 <2.0 <2.0 <2.0 10

10/16/2019 <2.0 <2.0 <2.0 3.0
10/23/2013 20 3.3 < 1.0 3.5
5/20/2014 17 2.6 <1.0 2.3

10/28/2015 2.5 <1.0 <1.0 <2.0
8/24/2016 <1.0 4.3 <1.0 2.4
12/3/2018 <2.0 <2.0 <2.0 9.7

10/16/2019 <2.0 <2.0 <2.0 3.9

84.7

1114.90

1108.90

57.4

1142.26

90.7
BMW-02B

96.8

1102.80

BMW-02A

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
C 1199.53 1087.03 5/15/2015 65 2.5 <2.0 <1.0

12/4/2018 36 <2.0 <2.0 <2.0
10/16/2019 24 <2.0 <2.0 <2.0

1081.03 10/28/2015 75 2.3 <1.0 <2.0
8/24/2016 27 <1.0 <1.0 <1.0
12/4/2018 40 <2.0 <2.0 <2.0

10/16/2019 19 <2.0 <2.0 <2.0
1075.03 5/15/2015 63 2.5 <2.0 <1.0

12/4/2018 38 <2.0 <2.0 <2.0
10/16/2019 15 <2.0 <2.0 <2.0

1069.03 10/28/2015 77 2.4 <1.0 <2.0
8/24/2016 32 <1.0 <1.0 <1.0
12/4/2018 28 <2.0 <2.0 <2.0

10/16/2019 11 <2.0 <2.0 <2.0
1063.03 10/28/2015 39 2.2 <1.0 <2.0

10/28/2015 (D) 37 2.2 <1.0 <2.0
8/24/2016 62 1.8 <1.0 <1.0

8/24/2016 (D) 19.5 <1.0 <1.0 <1.0
12/4/2018 26 <2.0 <2.0 <2.0

10/16/2019 15 <2.0 <2.0 <2.0
D 1199.63 1039.63 4/23/2019 170 2.5 <2.0 <2.0

10/16/2019 120 2.5 <2.0 <2.0
1019.63 4/23/2019 110 <2.0 <2.0 <2.0

4/23/2019 (D) 130 <2.0 <2.0 <2.0
10/16/2019 100 <2.0 <2.0 <2.0

999.63 4/23/2019 97 <2.0 <2.0 <2.0
10/16/2019 89 <2.0 <2.0 <2.0

979.63 4/23/2019 120 <2.0 <2.0 <2.0
10/16/2019 93 <2.0 <2.0 <2.0

959.63 4/23/2019 130 <2.0 <2.0 <2.0
10/16/2019 100 <2.0 <2.0 <2.0

939.63 4/23/2019 140 <2.0 <2.0 <2.0
10/16/2019 120 <2.0 <2.0 <2.0

136.5

180.0

112.5

118.5

160.0

124.5

130.5

BMW-02E

220.0

200.0

240.0

260.0

BMW-02C

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
A 1201.09 5/20/2014 <1.0 <1.0 <1.0 <2.0

5/20/2014 <1.0 <1.0 <1.0 <2.0
10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0
10/23/2013 < 1.0 < 1.0 < 1.0 < 2.0
10/28/2015 < 1.0 < 1.0 < 1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
B 1201.12 78.4 1122.72 10/23/2013 < 1.0 < 1.0 < 1.0 <5.0

95.5 1105.62 10/23/2013 < 1.0 < 1.0 < 1.0 2.1
5/20/2014 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
BMW-04A A 1200.37 35.5 8/24/2016 <1.0 <1.0 <1.0 <1.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
40.8 1159.57 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
46.1 1154.27 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
5/20/2014 <1.0 <1.0 <1.0 <2.0
5/15/2015 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
56.6 1143.77 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
61.9 1138.47 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

58

1143.09

1164.87

1148.97

51.4

BMW-03A

BMW-03B

36.5

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
BMW-04A A 1200.37 67.2 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

5/20/2014 1.2 <1.0 <1.0 <2.0
5/20/2014 <1.0 <1.0 <1.0 <2.0
5/15/2015 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

12/4/2018 (D) <2.0 <2.0 <2.0 <2.0
10/16/2019 <2.0 <2.0 <2.0 <2.0

10/16/2019(D) <2.0 <2.0 <2.0 <2.0
B 1200.32 81.2 1119.12 2/27/2014 1.8 < 1.0 < 1.0 < 2.0

5/20/2014 1.6 <1.0 <1.0 <2.0
5/15/2015 1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
86.9 1113.42 2/27/2014 1.7 < 1.0 < 1.0 < 2.0

2/27/2014 1.6 < 1.0 < 1.0 < 2.0
02/27/2014 (D) 1.6 < 1.0 < 1.0 < 2.0

2/27/2014 2.1 < 1.0 < 1.0 < 2.0
5/20/2014 1.5 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
104 1096.32 2/27/2014 1.1 < 1.0 < 1.0 < 2.0

109.7 1090.62 2/27/2014 1.4 < 1.0 < 1.0 < 2.0
2/27/2014 1.6 < 1.0 < 1.0 < 2.0
5/20/2014 1.5 <1.0 <1.0 <2.0
5/15/2015 1.1 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0

1133.17

98.3

92.6

115.4

BMW-04B

1107.72

1084.92

1102.02

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
A 1214.27 1173.77 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

5/20/2014 <1.0 <1.0 <1.0 <2.0
10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0

8/24/2016 (D) <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

42.5 1171.77 10/16/2019 <2.0 <2.0 <2.0 <2.0
45.8 1168.47 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
51.1 1163.17 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
02/27/2014 (D) < 1.0 < 1.0 < 1.0 < 2.0

61.9 1152.37 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
66.9 1147.37 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

B 1214.50 87.5 1127.00 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
5/20/2014 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

12/4/2018(D) <2.0 <2.0 <2.0 <2.0
10/16/2019 <2.0 <2.0 <2.0 <2.0

93.5 1121.00 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
99.5 1115.00 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0

105.5 1109.00 2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
2/27/2014 < 1.0 < 1.0 < 1.0 < 2.0
5/20/2014 <1.0 <1.0 <1.0 <2.0

10/28/2015 <1.0 <1.0 <1.0 <2.0
8/24/2016 <1.0 <1.0 <1.0 <1.0
12/4/2018 <2.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0

BMW-07A

BMW-07B

56.3 1157.97

111.5

1103.00

40.5

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
C 1170.44 100 1070.44 10/16/2019 3.4 <2.0 <2.0 <2.0

120 1050.44 10/16/2019 3.2 <2.0 <2.0 <2.0
D 1170.44 985.44 12/4/2018 18 <2.0 <2.0 <2.0

10/16/2019 11 <2.0 <2.0 <2.0
200 970.44 11/1/2018* 2.93 <0.25 <0.25 NA

965.44 12/4/2018 19 <2.0 <2.0 <2.0
10/16/2019 14 <2.0 <2.0 <2.0

945.44 12/4/2018 19 <2.0 <2.0 <2.0
10/16/2019 8.4 <2.0 <2.0 <2.0

10/16/2019(D) 12 <2.0 <2.0 <2.0
A 1148.63 80 1068.63 10/16/2019 10.0 <2.0 <2.0 3.3

100 1048.63 10/16/2019 11 <2.0 <2.0 3.7
10/16/2019(D) 11 <2.0 <2.0 3.8

D 1148.63 913.63 12/4/2018 6.0 <2.0 <2.0 <2.0
10/16/2019 2.0 <2.0 <2.0 <2.0

893.63 11/1/2018* 2.34 <0.25 <0.25 NA
12/4/2018 3.0 <2.0 <2.0 <2.0

10/16/2019 3.0 <2.0 <2.0 <2.0
873.63 12/4/2018 5.8 <2.0 <2.0 <2.0

10/16/2019 4.6 <2.0 <2.0 <2.0
D 1180.11 1024.11 12/4/2018 3.7 <2.0 <2.0 <2.0

10/16/2019 2.3 <2.0 <2.0 <2.0
1004.11 12/4/2018 3.3 <2.0 <2.0 <2.0

10/16/2019 2 <2.0 <2.0 <2.0
984.11 12/4/2018 3.0 <2.0 <2.0 <2.0

10/16/2019 <2.0 <2.0 <2.0 <2.0
D 1135.93 910.93 12/4/2018 3.0 <2.0 <2.0 3.9

10/15/2019 5.9 <2.0 <2.0 <2.0
890.93 12/4/2018 7.3 <2.0 <2.0 <2.0

12/4/2018 (D) 6.3 <2.0 <2.0 <2.0

10/15/2019 <2.0 <2.0 <2.0 <2.0

870.93 12/4/2018 <2.0 <2.0 <2.0 4.2
10/15/2019 <2.0 <2.0 <2.0 <2.0

BMW-09C

BMW-09D

185

255

275

BMW-10D

235

205

225

BMW-10B

BMW-11D

156

176

196

BMW-14D

225

265

245

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
D 1131.69 923.69 5/4/2019 5.9 <2.0 <2.0 <2.0

10/15/2019 5.1 <2.0 <2.0 <2.0
903.69 4/23/2019 4.1 <2.0 <2.0 <2.0

10/15/2019 10 <2.0 <2.0 <2.0
886.69 4/23/2019 5.0 <2.0 <2.0 <2.0

10/15/2019 8.3 <2.0 <2.0 <2.0
866.69 4/23/2019 5.2 <2.0 <2.0 <2.0

10/15/2019 4.0 <2.0 <2.0 <2.0
D 1190.00 140 1050.00 10/16/2019 120 <2.0 <2.0 <2.0

160 1030.00 10/16/2019 110 <2.0 <2.0 <2.0
180 1010.00 10/16/2019 110 <2.0 <2.0 <2.0
210 980.00 10/16/2019 100 <2.0 <2.0 <2.0
235 955.00 10/16/2019 81 <2.0 <2.0 <2.0

D
1158.00

220
938.00

10/16/2019 4.8 <2.0 <2.0 <2.0
CDS (NE)-7.3 µg/L      Toluene 
(1000)-42 µg/L

240
918.00

10/16/2019 5.3 <2.0 <2.0 <2.0
CDS (NE)-6.6 µg/L,    Toluene 
(1000)-37 µg/L

10/16/19(D) 8.8 <2.0 <2.0 <2.0 Toluene (1000)-9.4 µg/L

260
898.00

10/16/2019 3.9 <2.0 <2.0 <2.0
CDS (NE)-8.8 µg/L     Toluene 
(1000)-39 µg/L

D
1153.00

215
938.00

10/15/2019 <2.0 <2.0 <2.0 <2.0
CDS (NE)-6.8 µg/L     Toluene 
(1000)-23 µg/L

235 918.00 10/15/2019 2.6 <2.0 <2.0 <2.0 Toluene (1000)-12 µg/L

255
898.00

10/15/2019 <2.0 <2.0 <2.0 <2.0
CDS (NE)-9.0 µg/L     Toluene 
(1000)-28 µg/L

BMW-17D

BMW-18D

BMW-19D

245
BMW-16D

265

208

228

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
MW-07** A 1156.75 NDS 7/9/2003 NA NA NA NA 1,2-DCA (5.0) - 7.4

NDS 11/19/2003 NA NA NA NA 1,2-DCA (5.0) - 102
NDS 1/16/2004 NA NA NA NA 1,2-DCA (5.0) - 79.7
NDS 6/25/2004 NA NA NA NA 1,2-DCA (5.0) - 39
NDS 9/17/2004 NA NA NA NA 1,2-DCA (5.0) - 53
NDS 11/18/2004 NA NA NA NA 1,2-DCA (5.0) - 91
NDS 6/16/2005 NA NA NA NA 1,2-DCA (5.0) - 19
NDS 9/8/2005 NA NA NA NA
NDS 11/8/2005 NA NA NA NA 1,2-DCA (5.0) - 9.56
NDS 2/21/2006 NA NA NA NA 1,2-DCA (5.0) - 10.8
NDS 5/10/2006 NA NA NA NA 1,2-DCA (5.0) - 10.2
NDS 7/25/2006 NA NA NA NA 1,2-DCA (5.0) - 4.88
NDS 10/19/2006 NA NA NA NA 1,2-DCA (5.0) - 7.86
NDS 2/15/2007 NA NA NA NA 1,2-DCA (5.0) - 5.19
NDS 4/19/2007 NA NA NA NA 1,2-DCA (5.0) - 8.45
NDS 7/10/2007 NA NA NA NA 1,2-DCA (5.0) - 9.3
NDS 10/12/2007 NA NA NA NA
NDS 2/11/2008 NA NA NA NA 1,2-DCA (5.0) - 4.5
NDS 6/5/2008 NA NA NA NA 1,2-DCA (5.0) - 5.73
NDS 7/17/2008 NA NA NA NA
NDS 10/20/2008 NA NA NA NA 1,2-DCA (5.0) - 4.71
NDS 3/5/2009 NA NA NA NA 1,2-DCA (5.0) - 4.07
NDS 5/28/2009 NA NA NA NA 1,2-DCA (5.0) - 4.13
NDS 7/17/2009 NA NA NA NA 1,2-DCA (5.0) - 4.1
NDS 10/19/2009 NA NA NA NA 1,2-DCA (5.0) - 5.42

NDS 3/30/2010 <1.00 <1.00 NA <1.00
1,2-DCA (5.0) - 2.51        
MTBE (94) - 5.71       

NDS 3/30/2010 <1.00 <1.00 NA <1.00
1,2-DCA (5.0) - 2.32                  
MTBE (94) - 5.38

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
MW-07** A 1156.75 NDS 7/13/2010 <1.00 <1.00 NA <1.00 MTBE (94) - 8.22

NDS 8/4/2010 <1.00 <1.00 NA <1.00
1,2-DCA (5.0) - 3.32        
MTBE (94) - 13

NDS 12/21/2010 <0.50 <0.50 NA <0.50
1,2-DCA (5.0) - 1.3          
MTBE (94) - 5.9

NDS 11/19/2012 <1.00 <1.00 NA <1.00 MTBE (94) - 10.1

NDS
6/16/2015

<1.00
<1.00

NA
<1.00

1,2-DCA (5.0) - 1.06        
MTBE (94) - 14.8         

NDS
9/9/2015

<1.00
<1.00

NA
<1.00

1,2-DCA (5.0) - 1.78        
MTBE - 29.1

NDS 12/7/2018 <1.0 <1.0 NA <5.0 MTBE (94) - 1.57
NDS 2/27/2019 <1.0 <1.0 NA <5.0 MTBE (94) - 10.1
67 1089.77 10/16/2019 <2.0 <2.0 <2.0 2.5

A 1157.28 NDS 5/11/2010 <1.00 NA NA 3.14
NDS 7/13/2010 <1.00 NA NA 4.36
NDS 8/4/2010 <1.00 NA NA 2.95
NDS 11/19/2012 2.23 NA NA 1.64
NDS 6/16/2015 <1.00 NA NA 3.42
NDS 9/9/2015 2.05 NA NA 3.12
NDS 12/7/2018 9.42 0.59 NA <5.0
NDS 2/27/2019 11.8 0.43 NA 0.499

1090.30 4/24/2019 8.6 <2.0 <2.0 2.5
10/16/2019 6.2 <2.0 <2.0 2.8

A 1156.28 NDS 5/11/2010 12.5 NA NA 1.82
NDS 7/13/2010 13.2 NA NA 2.08
NDS 8/3/2010 9.99 NA NA 2.33
NDS 11/19/2012 29.1 NA NA 1.31
NDS 6/16/2015 8.54 NA NA 2.49
NDS 9/9/2015 22.4 NA NA 3.33
NDS 12/7/2018 30.0 1.21 NA 2.82
NDS 2/27/2019 31.1 1.37 NA 3.1

1089.41 4/24/2019 25 <2.0 <2.0 3.9
10/16/2019 19 <2.0 <2.0 3.5

MW-09**

67

67

MW-08**

40th OSB WQARF Site
Phoenix, AZ



Table 3
REMEDIAL INVESTIGATION REPORT

40TH STREET AND OSBORN ROAD WQARF SITE

MP Depth Sample
Elevation Sampled Elevation

Well Name Zone1 (ft AMSL)2 (ft BMP)3 (ft AMSL)4 Sample Date PCE TCE c-1,2-DCE Chloroform
5.0 5.0 5.0 100 Other Detected VOCs7

Results5-6

Aquifer Water Quality Standard 
A 1152.84 NDS 5/11/2010 <1.00 NA NA <1.00

NDS 7/13/2010 <1.00 NA NA <1.00
NDS 8/3/2010 <1.00 NA NA <1.00
NDS 12/27/2012 <1.00 NA NA <1.00
NDS 6/16/2015 <1.00 NA NA <1.00
NDS 9/9/2015 <1.00 NA NA <1.00
NDS 12/7/2018 3.06 <1.0 NA 0.407
NDS 2/27/2019 4.78 0.417 NA 0.415

1081.67 4/24/2019 3.9 <2.0 <2.0 <2.0
10/16/2019 2.4 <2.0 <2.0 <2.0 MTBE (94) - 1.2 µg/L

Notes:

1.  Depth zone from shallow to deep, A-D.  Zone A is associated with the shallow, off-site PCE plume, and Zones B-D are associated with the Site PCE plume.

7.  Other VOCs detected are shown with (AWQS/cleanup goal) and reported concentration.  MTBE - methyl-t-butyl-ether, 1,2-DCA - 1.,2-dichloroethane, CDS - carbon disulfide
* micropurge sample analyzed by non-compliance screening method.  NA - not analyzed.
** indicates monitoring well associated with Former Mobil Station #18KDP, 3141 East Thomas Road, Phoenix, Arizona, LUST file number 3004.  

MW-10**

2.  Measuring point (MP) elevation in feet above mean sea level (ft AMSL) 
3.  Sample Depth - feet below MP (ft BMP).  Non-depth specific (NDS)
4.  Sample elevation in feet above mean sea level (ft AMSL)
5.  Volatile organic compound (VOC) concentrations reported in micrograms per liter (ug/L).  DCE - dichloroethene, PCE -tetrachloroethene, TCE - trichloroethene.  BOLD indicates exceeds Aquifer 
6.  (D) denotes duplicate result 

71

40th OSB WQARF Site
Phoenix, AZ



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0
40 A 1193.59 1153.59 < 1.0 < 1.0 < 1.0
50 A 1193.59 1143.59 < 1.0 < 1.0 < 1.0
60 A 1193.59 1133.59 < 1.0 < 1.0 < 1.0
70 A 1193.59 1123.59 < 1.0 < 1.0 < 1.0
70 A 1193.59 1123.59 < 1.0 < 1.0 < 1.0
80 B 1193.59 1113.59 < 1.0 < 1.0 < 1.0
90 B 1193.59 1103.59 2 < 1.0 < 1.0
100 B 1193.59 1093.59 1.2 < 1.0 < 1.0
50 A 1199.66 1149.66 < 1.0 < 1.0 < 1.0
60 A 1199.66 1139.66 < 1.0 < 1.0 < 1.0
60 A 1199.66 1139.66 < 1.0 < 1.0 < 1.0
65 A 1199.66 1134.66 < 1.0 < 1.0 < 1.0
70 A 1199.66 1129.66 < 1.0 < 1.0 < 1.0
80 B 1199.66 1119.66 9.7 < 1.0 < 1.0
90 B 1199.66 1109.66 44 < 1.0 < 1.0
100 B 1199.66 1099.66 110 1.3 < 1.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

BMW-01B        
(December 2008)

BMW-02 A/B       
(April 2008)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

160 D 1199.63 1039.63 190.0 2.5 -
180 D 1199.63 1019.63 23.0 1.2 -
180 D 1199.63 1019.63 26.0 2.2 -
200 D 1199.63 999.63 110.0 1.7 -
220 D 1199.63 979.63 64.0 1.5 -
220 D 1199.63 979.63 50.0 1.4 -
240 D 1199.63 959.63 5.6 0.7 -
240 D 1199.63 959.63 6.7 0.9 -
260 D 1199.63 939.63 18.0 0.9 -
260 D 1199.63 939.63 19.0 1.7 -
261 D 1199.63 938.63 57.0 1.2 -
261 D 1199.63 938.63 56.0 1.4 -
160 D 1199.63 1039.63 47.0 <0.25 <0.25
180 D 1199.63 1019.63 12.0 <0.25 <0.25
205 D 1199.63 994.63 11.0 <0.25 <0.25
220 D 1199.63 979.63 360.0 <0.25 <0.25
240 D 1199.63 959.63 23.0 <0.25 <0.25
260 D 1199.63 939.63 1.1 <0.25 <0.25

BMW-02E          
(April 2019)

BMW-02D      
(December 2015) 



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

52 A 1201.09 1149.09 < 1.0 < 1.0 < 1.0
67 A 1201.09 1134.09 1.8 < 1.0 < 1.0
72 A 1201.09 1129.09 2.4 < 1.0 < 1.0

80.5 B 1201.09 1120.59 3.6 < 1.0 < 1.0
92 B 1201.09 1109.09 58 6.3 < 1.0
92 B 1201.09 1109.09 52 5.4 < 1.0
101 B 1201.09 1100.09 69 8.1 < 1.0
42.5 A 1189.20 1146.70 < 1.0 < 1.0 < 1.0
65 A 1189.20 1124.20 < 1.0 < 1.0 < 1.0

102.5 B 1189.20 1086.70 < 1.0 < 1.0 < 1.0
112.5 B 1189.20 1076.70 < 1.0 < 1.0 < 1.0
100 B 1190 1090 3.5 <0.50 -
120 B 1190 1070 11.0 <0.50 -
141 C 1190 1049 3.2 <0.50 -
160 C 1190 1030 46.0 <0.50 -
80 A 1170.54 1090.54 <1.0 <1.0 <1.0
100 B 1170.54 1070.54 1.0 <1.0 <1.0
120 B 1170.54 1050.54 1.4 <1.0 <1.0

BMW-03 A/B      
(May 2008)

BMW-07B 
(December 2013)

BMW-08D  
(January 2016)

BMW-09C      
(September 2019)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

52 A 1170.44 1118.44 <0.25 <0.25 <0.25
82 A 1170.44 1088.44 <0.25 <0.25 <0.25
102 B 1170.44 1068.44 5.67 <0.25 <0.25
121 B 1170.44 1049.44 10.22 0.49 <0.25
142 C 1170.44 1028.44 0.35 <0.25 <0.25
162 C 1170.44 1008.44 12.66 0.43 <0.25
182 D 1170.44 988.44 16.6 0.47 <0.25
202 D 1170.44 968.44 23.37 0.63 <0.25
222 D 1170.44 948.44 10.4 <0.25 <0.25
242 D 1170.44 928.44 4.3 <0.25 <0.25
261 D 1170.44 909.44 9.0 <0.25 <0.25
281 D 1170.44 889.44 2.15 <0.25 <0.25
95 A 1149.25 1054.25 1.9 <1.0 <1.0
105 A 1149.25 1044.25 6.9 <1.0 <1.0

BMW-09D            
(March 2018)

BMW-10B      
(September 2019)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

77 A 1148.63 1071.63 8.06 1.2 <0.25
96 A 1148.63 1052.63 8.58 1.1 <0.25
113 B 1148.63 1035.63 3.83 <0.25 <0.25
133 B 1148.63 1015.63 <0.25 <0.25 <0.25
153 C 1148.63 995.63 0.60 <0.25 <0.25
165 C 1148.63 983.63 1.41 0.5 <0.25
173 D 1148.63 975.63 <0.25 <0.25 <0.25
193 D 1148.63 955.63 <0.25 <0.25 <0.25
213 D 1148.63 935.63 1.49 <0.25 <0.25
233 D 1148.63 915.63 4.71 <0.25 <0.25
253 D 1148.63 895.63 5.02 <0.25 <0.25
273 D 1148.63 875.63 8.8 <0.25 <0.25
44 A 1180.11 1136.11 <0.25 <0.25 <0.25
63 A 1180.11 1117.11 <0.25 <0.25 <0.25
83 B 1180.11 1097.11 <0.25 <0.25 <0.25
103 B 1180.11 1077.11 <0.25 <0.25 <0.25
123 C 1180.11 1057.11 <0.25 <0.25 <0.25
143 C 1180.11 1037.11 <0.25 <0.25 <0.25
164 D 1180.11 1016.11 <0.25 <0.25 <0.25
183 D 1180.11 997.11 <0.25 <0.25 <0.25
203 D 1180.11 977.11 <0.25 <0.25 <0.25
223 D 1180.11 957.11 <0.25 <0.25 <0.25

BMW-10D           
(April 2018)

BMW-11D            
(May 2018)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

45 A 1207 1162 <0.25 <0.25 <0.25
65 A 1207 1142 <0.25 <0.25 <0.25
85 B 1207 1122 7.36 0.97 <0.25
105 B 1207 1102 1.83 <0.25 <0.25
135 C 1207 1072 2.66 <0.25 <0.25
155 D 1207 1052 1.75 <0.25 <0.25
175 D 1207 1032 <0.25 <0.25 <0.25
195 D 1207 1012 <0.25 <0.25 <0.25
214 D 1207 993 <0.25 <0.25 <0.25
240 D 1207 967 0.74 <0.25 <0.25
255 D 1207 952 <0.25 <0.25 <0.25
100 A 1135.93 1035.93 0.76 <0.25 <0.25
110 A 1135.93 1025.93 2.84 0.9 <0.25
125 B 1135.93 1010.93 1.44 <0.25 <0.25
145 B 1135.93 990.93 1.00 <0.25 <0.25
165 C 1135.93 970.93 0.60 <0.25 <0.25
185 C 1135.93 950.93 <0.25 <0.25 <0.25
205 C 1135.93 930.93 0.58 <0.25 <0.25
225 D 1135.93 910.93 4.04 <0.25 <0.25
245 D 1135.93 890.93 2.50 <0.25 <0.25
265 D 1135.93 870.93 1.53 <0.25 <0.25
285 D 1135.93 850.93 <0.25 <0.25 <0.25

SMW-14B          
(December 2017)

BMW-14D      
(October 2018)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

42 A 1212 1170 <0.25 <0.25 <0.25
66 A 1212 1146 <0.25 <0.25 <0.25
86 B 1212 1126 <0.25 <0.25 <0.25
105 B 1212 1107 <0.25 <0.25 <0.25
125 C 1212 1087 <0.25 <0.25 <0.25
145 C 1212 1067 <0.25 <0.25 <0.25
172 D 1212 1040 <0.25 <0.25 <0.25
200 D 1212 1012 <0.25 <0.25 <0.25
110 A 1131.69 1021.69 2.1 <0.25 <0.25
122 A 1131.69 1009.69 2.5 <0.25 <0.25
173 C 1131.69 958.69 <0.50 <0.50 <0.25
208 D 1131.69 923.69 5.6 <0.50 <0.25
220 D 1131.69 911.69 4.8 <0.50 <0.25
245 D 1131.69 886.69 2.1 <0.50 <0.25
265 D 1131.69 866.69 0.7 <0.50 <0.25

BMW-15D           
(May 2017)

BMW-16D             
(April 2019)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

74 A 1185.97 1112 10.0 <1.0 <0.25
94 B 1185.97 1092 2.7 <1.0 <0.25
114 B 1185.97 1072 14 <1.0 <0.25
134 C 1185.97 1052 56 1.4 <0.25
154 C 1185.97 1032 42 <1.0 <0.25
174 D 1185.97 1012 45 <1.0 <0.25
194 D 1185.97 992 30 <1.0 <0.25
214 D 1185.97 972 23 <1.0 <0.25
234 D 1185.97 952 15 <1.0 <0.25
254 D 1185.97 932 2.5 <1.0 <0.25
80 A 1157.00 1077 <1.0 <1.0 <1.0
100 A 1157.00 1057 <1.0 <1.0 <1.0
120 B 1157.00 1037 1.4 <1.0 <1.0
140 C 1157.00 1017 1 <1.0 <1.0
160 C 1157.00 997 <1.0 <1.0 <1.0
180 C 1157.00 977 5.6 <1.0 <1.0
200 D 1157.00 957 4.8 <1.0 <1.0
220 D 1157.00 937 8.3 <1.0 <1.0
240 D 1157.00 917 <1.0 <1.0 <1.0
260 D 1157.00 897 <1.0 <1.0 <1.0

BMW-18D           
(September 2019)

BMW-17D         
(August 2019)



Borehole
Number and Date

Sample Depth

(feet bgs)1 Zone2 MP Elevation

(feet AMSL)3

Sample 
Elevation

(feet AMSL)4

PCE

µg/L6

TCE

µg/L6

cis-1,2-DCE

µg/L6

5.0 5.0 70.0

TABLE 4                                                                                                          
SUMMARY OF VERTICAL PROFILE SAMPLE GROUNDWATER VOC RESULTS                                                  

REMEDIAL INVESTIGATION REPORT, 40TH STREET AND OSBORN ROAD WQARF SITE                                         

AWQS5

80 A 1152.04 1072 1.2 <1.0 <1.0
100 A 1152.04 1052 5.9 <1.0 <1.0
120 B 1152.04 1032 <1.0 <1.0 <1.0
140 C 1152.04 1012 3.2 <1.0 <1.0
160 C 1152.04 992 <1.0 <1.0 <1.0
180 C 1152.04 972 4.6 <1.0 <1.0
200 D 1152.04 952 2.1 <1.0 <1.0
220 D 1152.04 932 1.8 <1.0 <1.0
240 D 1152.04 912 1.1 <1.0 <1.0

6.  Volatile organic compound (VOC) concentrations reported in micrograms per liter (ug/L).  C-1,2-DCE - cis-1,2-dichloroethene, PCE -
tetrachloroethene, TCE - trichloroethene.  BOLD indicates exceeds AWQS 

5.  Aquifer Water Quality Standard (AWQS)

BMW-19D         
(September 2019)

2.  Depth zone from shallow to deep, A-D.  Zone A is associated with the shallow, off-site PCE plume, and Zones B-D are associated with the 
Site PCE plume.

1.  Sample Depth - feet below measuring point (MP).  

3.  MP Elevation in feet above mean sea level (AMSL)
4.  Sample elevation in feet AMSL



Date

Sampled PCE TCE cis-1,2-DCE Chloroform Notes
07/01/08 0.05 < 0.01 < 0.02 < 0.05

07/01/08 < 0.02 < 0.01 < 0.02 < 0.05

07/01/08 < 0.02 < 0.01 < 0.02 < 0.05

07/01/08 < 0.02 < 0.01 < 0.02 < 0.05

07/01/08 < 0.02 < 0.01 < 0.02 < 0.05

07/01/08 < 0.02 < 0.01 < 0.02 < 0.05 DUP

Notes:

(< ) = Less than; the value is the Limit of Detection for that compound
NA = Not analyzed for constituent

DUP = Duplicate sample

NOTE:  Detections are shown in BOLD type.

PCE = Tetrachloroethylene

TCE = Trichloroethylene

cis-1,2-DCE = cis 1,2-Dichloroethylene

bls = Below land surface

566572 32

566569 32

566570 32

566571 18

Sample Identifier (inches bls)

566567 32

566568 32

Well Identifier / Sample Depth

Table 5
Volatile Organic Compounds in Soil Vapor, Remedial Investigation Report

40th Street and Osborn Road WQARF Site

VOCs (ng)
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BMW-15D
All samples collected from 
42 to 215 � bgs were <0.25 

µg/L for PCE

PCE (µg/L) Depth (� bgs)
<2.0 84.7
<2.0 90.7
<2.0 96.8

PCE (µg/L) Depth (� bgs)
24 112.5
19 118.5
15 124.5
11 130.5
15 136.5

PCE (µg/L) Depth (� bgs)
120 160
100 180
89 200
93 220

100 240
120 260

BMW-02E

BMW-02C

BMW-02B

PCE (µg/L) Depth (� bgs)
<2.0 87.5
<2.0 111.5

BMW-07B

PCE (µg/L) Depth (� bgs)
<2.0 95.5

BMW-03B

PCE (µg/L) Depth (� bgs)
14 114

120 140
110 160
110 180
100 210
23 214
15 235
2.5 254

BMW-17DPCE (µg/L) Depth (� bgs)
1.4 120
1.0 140

<1.0 160
5.6 180
4.8 200
4.8 220
5.3 240
3.9 260

BMW-18D

PCE (µg/L) Depth (� bgs)
1 145

0.6 165
1.53 185
<0.25 205
5.9 225
<2.0 245
<2.0 265
<0.25 285

BMW-14D

PCE (µg/L) Depth (� bgs)
<0.5 176
5.1 208
10 228
8.3 245
4 265

BMW-16D

PCE (µg/L) Depth (� bgs)
<0.25 133

0.6 153
1.41 165
<0.25 173
<0.25 193
1.49 213
2.0 235
3.0 255
4.6 275

BMW-10D
PCE (µg/L) Depth (� bgs)

<1.0 120
3.2 140

<1.0 160
4.6 180
2.1 200

<2.0 205
1.8 220
2.6 225
1.1 240

<2.0 245

BMW-19D

PCE (µg/L) Depth (� bgs)
<1.0 80
3.4 100
3.2 120

PCE (µg/L) Depth (� bgs)
0.35 142

12.66 162
11 185
14 205
8.4 225
4.3 242
9.0 261
2.15 281

BMW-09D

BMW-09C

PCE (µg/L) Depth (� bgs)
11 120
3.2 141

46.2 160

BMW-08D

PCE (µg/L) Depth (� bgs)
<0.25 123

2.3 156
2.0 176

<2.0 196
<0.25 203
<0.25 223

BMW-11D

PCE (µg/L) Depth (� bgs)
<2.0 96.3

BMW-01B

PCE (µg/L) Depth (� bgs)
<2.0 98.3
<2.0 115.4

BMW-04B

PCE (µg/L) Depth (� bgs)
7.36 85
<0.25 105
2.66 135
1.75 155
<0.25 175
<0.25 195
<0.25 214
0.74 240
<0.25 255

SMW-14B
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0.76 Results that are black are vertical profile sample 
results 

3 Results that are blue are from October 2019 
7.3 Results that are bolded and italicized exceed 

the Aquifer Water Quality Standard of 5 µg/L
µg/L Microgram per liter

ft Feet
amsl Above Mean Sea Level
bgs Below Ground Surface
PCE Tetrachloroethene

WQARF Water Quality Assurance Revolving Fund

±0 1,300650

Feet

Pa
th

: X
:\P

ro
je

ct
s\

20
-L

on
gt

er
m

 P
ro

je
ct

s\
40

th
 S

t a
nd

 O
sb

or
n 

an
d 

48
th

 S
t a

nd
 In

di
an

 S
ch

oo
l\M

XD
\4

0t
h 

St
re

et
 a

nd
 O

sb
or

n 
R

oa
d\

R
em

ed
ia

l I
nv

es
tig

at
io

n 
R

ep
or

t\F
ig

ur
e3

_O
ct

ob
er

20
19

Sh
al

lo
w

O
ffS

ite
PC

EP
lu

m
eM

ap
.m

xd

BMW-15D
All samples collected from 
42 to 215 � bgs were <0.25 

µg/L for PCE

PCE (µg/L) Depth (� bgs)
<2.0 57.4

PCE (µg/L) Depth (� bgs)
<2.0 84.7
<2.0 90.7
<2.0 96.8

BMW-02A

BMW-02B

PCE (µg/L) Depth (� bgs)
<2.0 58

BMW-03A

PCE (µg/L) Depth (� bgs)
10 74
2.7 94

BMW-17D

PCE (µg/L) Depth (� bgs)
<2.0 39.6
<2.0 57.3

BMW-01A

PCE (µg/L) Depth (� bgs)
<0.25 44
<0.25 63
<0.25 83
<0.25 103

BMW-11D

PCE (µg/L) Depth (� bgs)
<0.25 40
<0.25 65
7.36 85

SMW-14B

PCE (µg/L) Depth (� bgs)
<2.0 36.5
<2.0 51.4
<2.0 67.2

BMW-04A

PCE (µg/L) Depth (� bgs)
1.2 80
5.9 100

BMW-19D

PCE (µg/L) Depth (� bgs)
10 80
11 100
6.9 105

BMW-10B

PCE (µg/L) Depth (� bgs)
2.1 110
2.5 122

BMW-16D

PCE (µg/L) Depth (� bgs)
0.76 100
2.84 110
1.44 125

BMW-14D

PCE (µg/L) Depth (� bgs)
2.4 71

MW-10 PCE (µg/L) Depth (� bgs)
19 67

MW-09

PCE (µg/L) Depth (� bgs)
6.2 67

MW-08

PCE (µg/L) Depth (� bgs)
<2.0 40.5

BMW-07A

PCE (µg/L) Depth (� bgs)
<2.0 67

MW-7

PCE (µg/L) Depth (� bgs)
<1.0 80
<1.0 100

BMW-18D
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Figure 7
 Exposure Path Diagram

Remedial Investigation Report
 40th Street and Osborn Road WQARF Site

Phoenix, AZ
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APPENDIX A 
 

BORING LOGS AND WELL COMPLETION DIAGRAMS
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damp, medium density, no odors or staining
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SILT,  90% fines, 5% medium to coarse grained, subrounded to subangular
gravel, 5% medium to coarse grained, subrounded sand, nonplastic,
reddish-brown, slightly moist, loose, no odor, no stains

note: borehole air knifed from 0 to 5'

note: strong reaction to HCl

note: decrease in fines & increase in gravel & sand

SILT WITH SAND,  80% fines, 20% medium grained, subrounded to
subangular sand, 5% medium to coarse grained, subrounded to subangular
gravel, low plasticity, brown, slightly moist, loose, no odor, no stains

note: HCl reaction & caliche present

note: decrease in fines & increase in sand & gravel
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SANDY SILT,  60% fines, 25% fine to coarse grained, subrounded to
subangular sand, 10% fine to coarse grained, subrounded to subangular
gravel, nonplastic, brown to dark brown, slightly moist, loose, no odor, no
stains

note: HCl reaction, no caliche

note: sand increases & fines decrease at 25'

note: moisture increases at 37'

note: increase in fines & moisture

note: weak to strong HCl reaction
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SANDY SILT,  continued

note: increase in fine to coarse grained, subrounded to subangular gravel
to 15%

note: decrease in fines

CLAY WITH GRAVEL,  90% fines, 5% fine to coarse grained, subrounded
to subangular gravel, 5% fine to coarse grained, subrounded to subangular
sand, high plasticity, reddish-brown, moist to wet, no odor, no stains

note: increase in fines
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GRAVELLY SILT WITH SAND,  50% fines, 35% fine to coarse grained,
subrounded to subangular gravel, 15% fine to coarse grained, subrounded to
subangular sand, low to medium plasticity, reddish-brown, wet, soft, no odor,
no stains

SILT WITH SAND,  75% fines, 15% fine to coarse grained, subrounded to
subangular sand, 10% fine to coarse grained, subrounded to subangular
gravel, nonplastic to low plasticity, reddish-brown, moist to wet, very stiff

note: moderate HCl reaction

note: increase in fine grained, subrounded to subangular gravel
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SILT WITH SAND,  continued

GRAVELLY SILT WITH SAND,  45% fines, 35% coarse to fine grained,
subrounded to subangular gravel, 20% fine to coarse grained, subrounded to
subangular sand, low to medium plasticity, reddish-brown, wet, soft, no odor,
no stains

note: increase in fines & moderate HCl reaction

note: increase in fines

SANDY SILT WITH GRAVEL,  55% fines, 30% fine to coarse grained,
subrounded to subangular gravel, 15% fine to coarse grained, subrounded to
subangular sand, low to high plasticity, reddish-brown, wet, soft to medium
stiff, no odor, no stains

note: increase in fines & decrease in gravel
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SILT WITH GRAVEL,  continued

note: slight to moderate HCl reaction

SILTY GRAVEL WITH SAND,  30% fines, 30% finw to coarse grained,
subrounded to subangular gravel, 25% fine to coarse grained, subrounded to
subangular sand, nonplastic to low plasticity, reddish-brown, moist to wet,
medium dense, no odor, no stains

note: low HCl reaction

note: increase in plasticity & fines
GRAVELLY SILT,  50% fines, 40% fine to coarse grained, subrounded to
subangular gravel, 10% fine to coarse grained, subrounded to subangular
sand, low plasticity, reddish-brown, moist, very firm to dense, no odor, no
stains

note: moderate HCl reaction

SILT WITH SAND,  85% fines, 10% fine to coarse grained, subrounded to
subangular sand, 5% fine to coarse grained, subrounded to subangular gravel,
low to high plasticity, reddish-brown, moist, dense to very dense, no odor, no
stains

note: moderate HCl reaction

ML

GM

ML

ML
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SILT WITH SAND,  continued

note: increase in gravel & sand

note: high plasticity

GRAVELLY SILT WITH SAND,  40% fines, 35% fine to coarse grained,
subrounded to subangular gravel, 25% fine to coarse grained, subrounded to
subangular sand, low plasticity, reddish-brown, wet (saturation increase from
155'6" to 156'6"),  medium dense, no odor, no stains

SANDY CLAY,  70% fines, 20% fine to coarse grained, subrounded to
subangular sand, 10% fine to coarse grained, subrounded to subangular
sand, medium to high plasticity, brown, moist to wet, hard, no odor, no stains

note: increase in gravel & sand

SANDY SILT,  75% fines, 15% fine to coarse grained, subrounded to
subangular sand, 10% fine to coarse grained, subrounded to subangular
gravel, high plasticity, dark reddish-brown, wet, soft, no odor, no stains

note: no HCl reaction
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SANDY SILT,  continued

note: increase in plasticity

note: gravel lenses with some sand & larger gravel (70mm) present (gneiss &
quartzite)

CLAY WITH GRAVEL,  65% fines, 20% fine to coarse grained, subrounded
to subangular sand, 15% fine to coarse grained, subrounded to subangular
gravel, low plasticity, reddish-brown, moist, medium hard to hard, no odor, no
stains

note: slight HCl reaction

SANDY SILT WITH GRAVEL,  45% fines, 40% fine to coarse grained,
subrounded to subangular sand, 15% fine to coarse grained, subrounded to
subangular gravel, nonplastic to low plasticity, reddish-brown to brown, moist
to wet, soft to very stiff, no odor, no stains
note: no HCl reaction, clay lenses (high plasticity)
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SANDY SILT WITH GRAVEL,  continued

note: rare cobbles (15cm; quartzite & aphanetic igneous rock)

note: increase in gravels

note: lenses of silty gravel with sand

SANDY CLAY WITH GRAVEL,  60% fines, 25% fine to coarse grained,
subrounded to subangular sand, 15% fine to coarse grained, subrounded to
subangular gravel, high plasticity, brown to reddish-brown, moist to wet, stiff,
no odor, no stains

note: moderate HCl reaction

SILTY SAND WITH GRAVEL
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SILTY SAND WITH GRAVEL,  55% fine to coarse grained, subrounded to
subangular sand, 25% fines, 20% fine to coarse grained, subrounded to
subangular gravel, nonplastic, brown to reddish-brown, moist to wet, loose to
medium denses, no odor, no stains

note: moderate HCl reaction

note: increase in fines & plasticity

SANDY CLAY WITH GRAVEL,  60% fines, 25% fine to coarse grained,
subrounded to subangular sand, 15% fine to coarse grained, subrounded to
subangular gravel, medium to high plasticity, reddish-brown, moist to wet, stiff
to very stiff, no odors, no stains

note: high HCl reaction

note: gravel lense (predominantly subangular) at 238'

CLAYEY GRAVEL WITH SAND,  40% fine to coarse grained, subangular to
subrounded gravel, 30% fine to coarse grained, subangular to subrounded
sand, low plasticity, brown to reddish-brown, wet, loose to medium dense, no
odors, no stains

note: no HCl reaction

SANDY SILT WITH GRAVEL
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ML
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SANDY SILT WITH GRAVEL,  55% fines, 25% fine to coarse grained,
subrounded to subangular sand, 20% fine to coarse grained, subrounded to
subangular gravel, low to high plasticity, reddish-brown, moist to wet, soft to
hard, no odor, no stains

note: no to low HCl reation, lenses of silty sand with gravel

note: lenses clayey gravel

note: cemented clasts of breccia, high HCl reation

note: quartzite clasts

note: moisture increases, moist at 274'

note: lenses of sandstone (also large clasts of quartzite
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SANDY SILT WIITH GRAVEL,  continued

note: highly cemented at 276'

note: core collected hydropunch broke off & driller was not able to retrive the
tool or continue drilling

Total depth = 282'

ML

Boring ID:
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Location map

Filter
Slot Size

Easting (ft)
Northing (ft)

LS Elev. (ft)

Total Depth bmp (ft)
Depth to Water (ft)

Lithologic and well construction log:

Date

Drill Method

Type of Casing
Diameter of Casing
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Lithologic Description
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g Well
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30

East Central Phoenix Phoenix, AZ

Construction

Ref. Pnt.
Ref. Pnt. Elev. (ft)

Comments

PI
D

/T
EM

P
(p

pm
/d

eg
F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector

ADWR Reg. No.

bmp = below measuring point

4"

BMW-04A

677042.20
905375.53

1198.91

69.8
32.3

1/04/14 - 1/05/14

RotoSonic

PVC
0.020"

#10-20 Sand

ML

ML/CL

ML

Asphalt

SILT - Yellowish red (5YR5/6); 90% nonplastic
fines; 10% fine to coarse subrounded sand; trace
fine subrounded gravel to ¾".
Dry, soft, strong reaction to HCL.
Borehole air knifed to 7 feet, reported refusal in
caliche.

CLAYEY SILT - Dark reddish brown (10YR3/4);
90% low plastic fines; 10% fine to coarse
subrounded sand.
No reaction to HCl, contains clay stringers.

SILT WITH SAND - Reddish brown (5YR4/4); 85%
nonplastic fines 15% fine to coarse, subrounded to
rounded sand; trace rounded gravel to ½".
Strong reaction to HCl, dry.
At 23'; caliche stringers.

SILT WITH GRAVEL - Dark reddish brown
(5YR3/4); 75% low plastic fines; 15% fine to coarse
angular to subrounded gravel to 1½"; 10% fine to
coarse subrounded sand.
Moderate reaction to HCl, firm, abundant biotite.
At 34'; moist.
At 37'; wet.

Top of casing
1198.35

Flush mounted
vault

Cement Grout
(1.0 - 23.5 feet

bls)

 Bentonite Seal
(23.5 - 27.0 feet

bls)

4" ID Schedule 40
 PVC Blank (0.58

- 30.0 feet bls)

8.625 inch
diameter

borehole. (0.0 -
70.0 feet bls)

4.0/
82.7

2.6/
93.0

5.1/
113.0

2.1/
95.0

6.0/
92.1

18.8/
106.3

26.6/
92.1

10.3/
99.1

7.0/
132.8

10.0/
143.7

55-916200
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Lithologic and well construction log:

Construction
CommentsWell

Lo
g

Li
th

ol
og

ic

Lithologic Description
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PI
D

/T
EM

P
(p

pm
/d

eg
F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point

ML

ML

SM

ML

ML

ML

SANDY SILT WITH GRAVEL - Reddish brown
(5YR4/4); 70% nonplastic fines; 15% fine to coarse
sand; 15% fine gravel to ½".
Caliche stringers 40 to 42', wet.

SILTY SAND WITH GRAVEL - Reddish brown
(5YR4/4); 45% fine to coarse subangular to
subrounded sand 40% nonplastic fines; 15% fine
subangular to subrounded gravel to ¾".
Wet.

SILT - Reddish brown (2.5R4/4); 90% nonplastic
fines; 10% fine, to medium sand; trace fine
subrounded gravel.
Weak reaction to HCl.

SILT WITH SAND - Reddish brown (5YR4/4); 75%
nonplastic fines; 25% medium to coarse angular to
subrounded sand.
Moderate to strong reaction to HCl, dry, hard
Caliche stringers 56 to 57'.

SILT - Yellowish red (5YR4/6); 90% nonplastic
fines; 10% fine to medium subrounded sand.
Slight to moderate reaction to HCl.

BMW-04A

# 10-20 Sand
(27.0- 71.1 feet

bls)

Total depth = 71.1
 feet bls

4" ID Schedule 40
 PVC 0.020 inch
Screen (30.0 -
70.0 feet bls)

Flush threaded
end cap

6 inch diameter
borehole (70.0 -

71.1 feet bls)

10.4/
129.3

24.1/
126.1

0.9/
105.2

2.0/
98.0

1.6/
99.8

3.7/
87.6

42.0/
95.1

31.1/
85.2

19.2/
83.4

21.7/
84.2

62.2/
106.8

69.9/
103.2

25.5/
104.7

43.3/
100.7

16.3/
81.6

13.2/
96.6

5.7/
88.8



Location map

Filter
Slot Size

Easting (ft)
Northing (ft)

LS Elev. (ft)

Total Depth bmp (ft)
Depth to Water (ft)

Lithologic and well construction log:

Date

Drill Method

Type of Casing
Diameter of Casing
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Lithologic Description

Li
th
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g Well

0
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25

East Central Phoenix Phoenix, AZ

Construction

Ref. Pnt.
Ref. Pnt. Elev. (ft)

Comments

PI
D

/T
EM

P
(p

pm
/d

eg
F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector

ADWR Reg. No.

bmp = below measuring point

4"

BMW-04B

677042.05
905381.42

1198.91

118.6
32.3

1/02/14 - 1/03/14

RotoSonic

PVC
0.020"

#10-20 Sand

ML

ML/CL

ML

Asphalt

SILT - Yellowish red (5YR5/6); 90% nonplastic
fines; 10% fine to coarse subrounded sand; trace
fine subrounded gravel to ¾".
Dry, soft, strong reaction to HCL.
Borehole air knifed to 7 feet, reported refusal in
caliche.

CLAYEY SILT - Dark reddish brown (10YR3/4);
90% low plastic fines; 10% fine to coarse
subrounded sand.
No reaction to HCl, contains clay stringers.

SILT WITH SAND - Reddish brown (5YR4/4); 85%
nonplastic fines 15% fine to coarse, subrounded to
rounded sand; trace rounded gravel to ½".
Strong reaction to HCl, dry.
At 23'; caliche stringers.

Top of casing
1198.38

Flush mounted
vault

8.625 inch
diameter

borehole. (0.0 -
120.0 feet bls)

4" ID Schedule 40
 PVC Blank (0.53

- 78.8 feet bls)

Cement Grout
(1.0 - 71.6 feet

bls)

4.0/
82.7

2.6/
93.0

5.1/
113.0

2.1/
95.0

6.0/
92.1

18.8/
106.3

26.6/
92.1

10.3/
99.1

55-916201



Page 2 of 4

30

35

40

45

50

55

60

Lithologic and well construction log:

Construction
CommentsWell

Lo
g

Li
th

ol
og

ic

Lithologic Description

U
SC

S

La
nd

 S
ur

fa
ce

)
(F

ee
t B

el
ow

D
ep

th

PI
D

/T
EM

P
(p

pm
/d

eg
F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point
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SILT WITH GRAVEL - Dark reddish brown
(5YR3/4); 75% low plastic fines; 15% fine to coarse
angular to subrounded gravel to 1½"; 10% fine to
coarse subrounded sand.
Moderate reaction to HCl, firm, abundant biotite.
At 34'; moist.
At 37'; wet.

SANDY SILT WITH GRAVEL - Reddish brown
(5YR4/4); 70% nonplastic fines; 15% fine to coarse
sand; 15% fine gravel to ½".
Caliche stringers 40 to 42', wet.

SILTY SAND WITH GRAVEL - Reddish brown
(5YR4/4); 45% fine to coarse subangular to
subrounded sand 40% nonplastic fines; 15% fine
subangular to subrounded gravel to ¾".
Wet.

SILT - Reddish brown (2.5R4/4); 90% nonplastic
fines; 10% fine, to medium sand; trace fine
subrounded gravel.
Moist, weak reaction to HCl.

SILT WITH SAND - Reddish brown (5YR4/4); 75%
nonplastic fines; 25% medium to coarse angular to
subrounded sand.
Moderate to strong reaction to HCl, dry, hard
Caliche stringers 56 to 57'.

BMW-04B

7.0/
132.8

10.0/
143.7

10.4/
129.3

24.1/
126.1

0.9/
105.2

2.0/
98.0

1.6/
99.8

3.7/
87.6

42.0/
95.1

31.1/
85.2

19.2/
83.4

21.7/
84.2

62.2/
106.8

69.9/
103.2
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point
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SILT - Yellowish red (5YR4/6); 90% nonplastic
fines; 10% fine to medium subrounded sand.
Slight to moderate reaction to HCl.

SILT WITH SAND - Reddish brown (5YR4/4); 75%
non to low plastic fines; 25% fine to coarse
subrounded to rounded sand; trace fine rounded
gravel.
Weak to moderate reaction to HCl.
Silty sand stringer from 74 to 75'.

SILT - Yellowish red (5YR4/6); 90% nonplastic
fines; 10% fine to medium subrounded sand.
Moist, slight to moderate reaction to HCl.

SANDY SILT - Reddish brown (5YR4/4); 70% non
to low plastic fines; 30% fine to coarse subangular
to subrounded sand; trace angular gravel to 1/2".
Wet, weak reaction to HCl.

SILTY SAND - reddish brown (7.5YR4/6); 65% fine
to coarse, subrounded to rounded sand; 35%
nonplastic fines; trace  subrounded gravel to 1½".
No reaction to HCl, wet.

SILT WITH SAND - Reddish brown (5YR4/4); 75%
non to low plastic fines; 25% fine to coarse
subrounded to rounded sand; trace fine rounded
gravel.
Moist, weak to moderate reaction to HCl.

BMW-04B

 Bentonite Seal
(71.6 - 75.4 feet

bls)

# 10-20 Sand
(75.4- 121.7 feet

bls)

25.5/
104.7

43.3/
100.7

16.3/
81.6

13.2/
96.6

5.7/
88.8

7.3/
96.4

37.3/
101.3

31.2/
91.0

6.5/
88.8

2.6/
91.7

35.3/
93.2

45.5/
98.9

34.0/
103.8

40.5/
95.1
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point

SM
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SILTY SAND - reddish brown (7.5YR4/6); 65% fine
to coarse, subrounded to rounded sand; 35%
nonplastic fines; trace  subrounded gravel to 1½".
No reaction to HCl, wet.

SILT WITH SAND - Reddish brown (5YR4/4); 75%
non to low plastic fines; 25% fine to coarse
subrounded to rounded sand; trace fine rounded
gravel.
Moist, no reaction to HCl.
At 100.5 to 102'; higher sand content, 5% fine
subangular gravel, moderate reaction to HCl.
At 103'; Contains siltstone clasts to 2½".
At 113'; Wet.

SILT- Reddish brown (5YR4/4); 95% low plastic
fines; 5% fine subrounded to rounded gravel; trace
fine sand.
Moderate reaction to HCl, dry, visible clay stringers.

SANDY SILT - Reddish brown (5YR4/4); 70% non
to low plastic fines; 25% coarse subangular to
subrounded to rounded sand; 5% fine subrounded
gravel to 5/8".
No reaction to HCl, contains clasts of well
cemented silt to 2 1/2".

BMW-04B

Total depth =
121.7 feet bls

4" ID Schedule 40
 PVC 0.020 inch
Screen (78.8 -
118.8 feet bls)

Flush threaded
end cap

6 inch diameter
borehole (120 -
121.7 feet bls)

33.7/
89.7

28.7/
86.1

33.7/
93.3

50.4/
124.5

44.8/
111.2

62.5/
131.3

59.9/
130.4

39.5/
123.2

13.0/
98.2

12.0/
91.4
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Lithologic and well construction log:

Date

Drill Method
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Diameter of Casing
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East Central Phoenix Phoenix, AZ

Construction

Ref. Pnt.
Ref. Pnt. Elev. (ft)

Comments

PI
D

/T
EM

P
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F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector

ADWR Reg. No.

bmp = below measuring point

4"

BMW-07A

675130.3
904650.06

1187.76

69.5
37.0

12/29/13 - 12/30/13

RotoSonic

PVC
0.020"

#10-20 Sand

ML

ML

ML/CL

Asphalt

SILT - Reddish brown to yellowish red (5YR5/4 to
5YR4/6); 90% nonplastic fines; 10% fine sand.
Dry, soft, strong reaction to HCL, formation harder
at 6.5'.
Borehole air knifed to 8 feet.
At 9'; color change, caliche horizon.

SILT WITH SAND - Reddish brown (5YR4/4); 85%
nonplastic fines 15% fine sand; trace coarse gravel
to 3".
Dry, soft to firm
At 16'; formation shows bedding, slightly more
plastic.

CLAYEY SILT - Reddish brown (5YR5/4 to
5YR4/4); 90% non to low plastic fines; 10% fine to
medium, trace coarse sand.
Soft, strong reaction to HCl, dry.

SILT WITH SAND - Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine to medium sand.
Strong reaction to HCl, soft, moist.

Top of casing
1187.29

Flush mounted
vault

Cement (1.0 -
23.0 feet bls)

 Bentonite Seal
(23.0 - 26.0 feet

bls)

4" ID Schedule 40
 PVC Blank (0.50

- 29.6 feet bls)

8.625 inch
diameter

borehole. (0.0 -
70.0 feet bls)

3.5/
86.1

2.2/
85.1

0.5/
87.9

0.7/
88.3

18.8/
167.7

5.5/
102.2

2.7/
85.1

8.2/
104.9

55-916198
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point

ML

ML/CL

ML/CL

CLAYEY SILT - Reddish brown (5YR5/4); 100%
non to low plastic fines.
Strong reaction to HCl, firm.
At 35'; Moderate reaction to HCl, moist.
At 37 to 38'; low plastic fines, firm to hard, moist to
wet.
At 45'; contains caliche nodules, below sand
content increases to 10%.

CLAYEY SILT WITH SAND - Reddish brown
(5YR5/4); 85% low, usually moderately plastic
fines; 15% fine to medium sand.
Moist, dry 57.5 to 60', firm to hard, strong reaction
to HCl.

BMW-07A

# 10-20 Sand
(26.0 - 70.0 feet

bls)

4" ID Schedule 40
 PVC 0.020 inch
Screen (29.6 -
69.6 feet bls)

4.7/
105.8

3.6/
124.1

2.7/
91.0

4.4/
124.3

2.1/
90.6

2.2/
96.2

0.8/
86

0.6/
110.4

0.2/
106.8

0.4/
110.6

0.8/
94.4

0.8/
92.4

0.1/
88.7

0.4/
86.1
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point

ML/CL

CLAYEY SILT - Reddish brown (5YR5/4); 90% non
to low plastic fines; 10% fine to medium sand.
Moist, strong reaction to HCl.
At 73 to 74.5'; formation hard to very hard.

BMW-07A

Total depth = 74.0
 feet bls

Flush threaded
end cap

0.4/
100.0

1.1/
86.7

0.8/
86.3



Location map

Filter
Slot Size

Easting (ft)
Northing (ft)

LS Elev. (ft)

Total Depth bmp (ft)
Depth to Water (ft)

Lithologic and well construction log:

Date

Drill Method

Type of Casing
Diameter of Casing
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Lithologic Description
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g Well
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East Central Phoenix Phoenix, AZ

Construction

Ref. Pnt.
Ref. Pnt. Elev. (ft)

Comments

PI
D

/T
EM

P
(p

pm
/d

eg
F)

TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector

ADWR Reg. No.

bmp = below measuring point

4"

BMW-07B

675136.29
904650.67

1187.77

114.9
37.0

12/27/13 - 12/29/13

RotoSonic

PVC
0.020"

#10-20 Sand

ML

ML

ML/CL

Asphalt

SILT - Reddish brown to yellowish red (5YR5/4 to
5YR4/6); 90% nonplastic fines; 10% fine sand.
Dry, soft, strong reaction to HCL, formation harder
at 6.5'.
Borehole air knifed to 8 feet.
At 9'; color change, caliche horizon.

SILT WITH SAND - Reddish brown (5YR4/4); 85%
nonplastic fines 15% fine sand; trace coarse gravel
to 3".
Dry, soft to firm
At 16'; formation shows bedding, slightly more
plastic.

CLAYEY SILT - Reddish brown (5YR5/4 to
5YR4/4); 90% non to low plastic fines; 10% fine to
medium, trace coarse sand.
Soft, strong reaction to HCl, dry.

SILT WITH SAND - Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine to medium sand.
Strong reaction to HCl, soft, moist.

Top of casing
1187.29

Flush mounted
vault

Cement (1.0 -
70.0 feet bls)

4" ID Schedule 40
 PVC Blank (0.51

- 85.0 feet bls)

8.625 inch
diameter

borehole. (0.0 -
115.0 feet bls)

3.5/
86.1

2.2/
85.1

0.5/
87.9

0.7/
88.3

18.8/
167.7

5.5/
102.2

2.7/
85.1

55-916199
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point
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CLAYEY SILT - Reddish brown (5YR5/4); 100%
non to low plastic fines.
Strong reaction to HCl, firm.
At 35'; Moderate reaction to HCl, moist.
At 37 to 38'; low plastic fines, firm to hard, moist to
wet.
At 45'; contains caliche nodules, below sand
content increases to 10%.

CLAYEY SILT WITH SAND - Reddish brown
(5YR5/4); 85% low, usually moderately plastic
fines; 15% fine to medium sand.
Moist, dry 57.5 to 60', firm to hard, strong reaction
to HCl.

BMW-07B

8.2/
104.9

4.7/
105.8

3.6/
124.1

2.7/
91.0

4.4/
124.3

2.1/
90.6

2.2/
96.2

0.8/
86

0.6/
110.4

0.2/
106.8

0.4/
110.6

0.8/
94.4

0.8/
92.4

0.1/
88.7
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point
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SM
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CLAYEY SILT - Reddish brown (5YR5/4); 90% non
to low plastic fines; 10% fine to medium sand.
Moist, strong reaction to HCl.
At 73 to 74.5'; formation hard to very hard.

SILTY SAND - Reddish brown (5YR4/4); 55% fine
to medium sand 45% low plastic fines.
Wet.
At 51'; trace angular granitic gravel to 1".

SANDY SILT - Reddish brown (5YR4/4); 65% non
to low plastic fines; 35% fine to medium sand.
Hard, moist to wet.

SILT - Reddish brown (5YR4/4); 95% non to low
plastic fines; 5% fine sand.
No reaction with HCl, wet.

SILTY SAND - Reddish brown (5YR4/4); 60% fine
to coarse sand; 40% nonplastic fines.
Soft, firm 93 to 95', wet, no reaction to HCl.

SILT - Reddish brown (5YR4/4); 90% non to low
plastic fines; 10% fine sand, trace fine gravel to ½'
at 103.5'.
Firm to hard, weak to moderate reaction to HCl,
sand content increases with depth.

BMW-07B

 Bentonite Seal
(70.0 - 80.0 feet

bls)

# 10-20 Sand
(80.0 - 116.0 feet

bls)

0.4/
86.1

0.4/
100.0

1.1/
86.7

0.8/
86.3

0.5/
87.2

0.5/
96.8

0.7/
96.8

2.8/
96.6

0.5/
89.4

0.8/
100.4

0.9/
94.4

1.4/
82.9

5.7/
105
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TEMP = Temperature Degrees Fahrenheit
PID = Photoionization detector
bmp = below measuring point
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SILTY SAND - Reddish brown (5YR4/4); 55% fine
to coarse sand; 45% nonplastic fines.
Soft, firm 93 to 95', wet, no reaction to HCl.

SILT WITH SAND - Reddish brown (5YR4/4); 85%
low plastic fines; 15% fine to medium sand.
Wet, no reaction to HCl.

BMW-07B

4" ID Schedule 40
 PVC 0.020 inch
Screen (85.0 -
115.0 feet bls)

Total depth = 116
feet bls

Flush threaded
end cap

6.0 inch diameter
borehole. (115.0 -

116.0 feet bls)

2.6/
107

0.5/
115.1

1.1/
113

2.3/
97.8

3.6/
90.5

2.4/
91

0.8/
85.1
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BMW-08D

1/11/16

160 feet bls

Rotosonic

East Central Phoenix - Project Name:

Project Number:
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Lithologic log:

Date installed:

Total depth:

Drill method:

Borehole diameter:

10

15

20

25

30

35

40

45

50

ASPHALT

AGGREGATE BASE COURSE

ML

ML

ML

SM

ML

8.25-inch

0.4/81.1

1.6/85.6

1.2/87.0

2.9/90.3

1.6/95.9

3.1/95.7

0.7/93.2

1.1/84.9

1.5/84.5

1.0/83.1

0.8/97.7

1.9/117.5

1.8/91.9

1.6/83.1

1.3/82.2

0.9/88.8

1.6/86.1

1.5/92.1

3.9/87.6

40th Street and Osborn

1/13/16Date Abandoned:
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Lithologic log:

Date installed:

Total depth:

Drill method:

Borehole diameter:

ML

55

60

65
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90

95

100

ML

ML

ML

ML

ML

SM

ML

SM

8.25-inch

40th Street and Osborn

4.8/113.5

5.3/132.6

5.4/104.5

3.7/92.4

4.7/134.6

5.4/139.1

3.5/105.6

3.1/90.3

8.1/146.4

8.0/115.5

4.7/102.5

1.3/84.7

7.7/112.8

18.1/119.1

4.8/110.3

3.3/103.1

6.9/129.5

6.3/104.9

7.8/91.9

7.5/94.8

1/13/16Date Abandoned:
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Lithologic log:

Date installed:

Total depth:

Drill method:

Borehole diameter:

ML

105

110

115

120

125

130

135

140

145

150

SM

ML

ML

SM/ML

ML

ML

ML

ML

40th Street and Osborn

8.25-inch

29.1/197.2

36.7/149.5

20.7/90.3

3.5/107.2

6.9/114.6

3.8/103.4

2.6/95.5

0.9/94.6

2.9/104.0

3.5/138.2

4.4/154.4

9.0/153.3

21.6/107.9

6.2/130.2

10.5/165.3

15.1/160.3

18.4/101.8

13.2/148.6

9.9/129.2

8.0/107.0

41.1/164.1

1/13/16Date Abandoned:
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East Central Phoenix - Project Name:
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Lithologic log:

Date installed:

Total depth:

Drill method:

Borehole diameter:

ML

155

160

165

170

SM

8.25-inch

18.7/163.9

14.1/191.1

20.9/140.7

2.3/105.9

3.2/105.8

1/13/16Date Abandoned:



Lock Well Cap, Flush Mounted
Steel Well Vault and Concrete Pad

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 95'

Cement Bentonite Grout
From 1.5' to 91'

SW

ML

SW

SW

2" Asphaltic Concrete over
6" Fill

WELL GRADED SAND WITH SILT
AND GRAVEL,  70% fine to coarse
grained sand, 15% fines (predominantly
silt), 15% fine grained, subangular
gravel, loose

SANDY SILT,  70% fines
(predominantly silt), 30% fine to medium
grained sand

WELL GRADED SAND lens

WELL GRADED SAND WITH SAND,
70% fine to coarse grained sand, 30%
fines (predominantly silt), weakly
cemented nodules

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:Cascade Drilling LP
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34th St and Pinchot Avenue(ECP) 40th Street & Osborn Road WQARF
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PROJECT LOCATION:PROJECT:

HAMMER CALIBRATION-ENERGY TRANSFER RATIO:

L. Baader

DRILLER FIRM:

BORING DIA.:

90°ORIENTATION:

10"

Sonic
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START TIME: - - -

PROJECT FEATURE:

Hydropunch

8/28/2019

- - -

RIG I.D.:

RIG TYPE:

BORING TYPE:

HAMMER TYPE:

- - -

- - -

WOOD PROJECT #:

- - -

- - -

COORDINATES:
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ng
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)

STATION/OFFSET:

- - -COMPLETION TIME:8/28/2019COMPLETION DATE:

NAVD88

REFERENCE:

COORDINATE SYS:

SURFACE ELEV. (FT):

VERTICAL DATUM:
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t

Latitude, Longitude

33.482222º, -112.006944º

LOGGED BY:

DRILLER:

1170.54' ±

METHOD

N/AN/A

GROUNDWATER

DATE

51.03

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 95'

Cement Bentonite Grout
From 1.5' to 91'

SW

ML

ML

ML

ML

ML

WELL GRADED SAND WITH SAND,
continued

SILT WITH SAND,  85% fines
(predominantly silt), 15% fine to medium
grained sand, moist to very moist

note: manganese staining at 60'

SANDY SILT,  75% fines
(predominantly silt), some clay content,
20% medium to coarse grained sand,
mostly coarse grained sand, 5% fine
grained, angular gravel, moist

SILT WITH SAND,  85% fines
(predominantly silt), some clay, 15% fine
to coarse grained sand, wet

SANDY SILT,  (SAA)

BMW-

09C-80

(ECP) 40th Street & Osborn Road WQARF

55-922867

PROJECT LOCATION: 34th St and Pinchot Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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METHOD

N/AN/A

GROUNDWATER

DATE

51.03

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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(Continued)

Hydrated Bentonite Chip Seal
From 91' to 93'

10/20 Colorado Silica Sand
From 93' to 135'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 95' to 130'

10" ± Diameter Borehole

4" Diameter Threaded
PVC Bottom Cap

Total Depth = 135'

ML

SW

CL

SW

ML

ML

SANDY SILT,  (SAA), continued

note: lense well graded sand, 90% fine
to coarse grained sand, 5% fine grained,
angular gravel, 5% fines, wet from 91'6"
to 92'

WELL GRADED SAND WITH SILT,
80% fine to coarse grained sand, 15%
fines (predominantly silt, 5% fine
grained, angular gravel, wet
CLAY WITH SAND,  85% fines
(predominantly clay), low to medium
plastricity, 15% fine to coarse grained
sand, wet
WELL GRADED SAND,  90% fine to
coarse grained sand, 10% fines (silt to
clay), wet
SILT WITH SAND,  80% fines
(predominantly silt), some clay, 15% fine
to coarse grained sand, 5% fine to
coarse grained, angular gravel, moist to
wet

note: small cobbles at 105'

SANDY SILT,  60% fines
(predominantly silt), 40% fine to coarse
grained sand, wet

note: silt lens, wet from 110' to 112'

note: increase fines 70% fines
(predominantly silt), decrease in sand,
20% fine to coarse grained sand, 10%
fine grained, angular gravel, wet at 112'

note: decrease fines, 60%
predominantly silt, increase fine to
coarse grained sand 30%, 10% fine
grained, angular gravel, wet

Total Depth = 135'

BMW-

09C-100

(ECP) 40th Street & Osborn Road WQARF

55-922867

PROJECT LOCATION: 34th St and Pinchot Avenue

Phoenix, AZ
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PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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METHOD

N/AN/A

GROUNDWATER

DATE

51.03

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)

90

95

100

105

110

115

120

125

130

135

140

90

95

100

105

110

115

120

125

130

135

140

BMW-09C
of 33Page

1080.5

1075.5

1070.5

1065.5

1060.5

1055.5

1050.5

1045.5

1040.5

1035.5

1030.5

N/A

BORING LOG I.D.:



ASPHALT
AGGREGATE BASE COURSE
SILT – Dark reddish brown (5YR3/4);
95% nonplastic fines; 5% fine sand. Soft,
moist, wesk reaction to HCl.

SANDY SILT WITH GRAVEL – Dark
reddish brown (5YR3/4); 60% nonplastic
fines; 25% fine to coarse subrounded
sand; 15% fine subangular to
subrounded gravel to ¾”. Soft, dry,
strong reaction to HCl, visible caliche
nodules in formation, color change to
reddish brown (5YR5/4) at 6’. Borehole
hand augered to 5.6’.

GRAVELLY SILT WITH SAND – Light
brown (7.5YR6/4); 60%nonplastic fines;
25% fine angular to subangular, trace
coarse subrounded granitic gravel to
1¼”; 20% fine to coarse subangular to
subrounded sand. Soft, dry, strong
reaction to HCl.
SILT – Brown (7.5YR5/4); 90%
nonplastic fines; 10% fine to medium,
less coarse subrounded sand. Soft, dry,
strong reaction to HCl to 15’, weak
reaction to 16.5’, no reaction below, color
change to reddish brown (2.5YR5/4) at
16’.

SILTY SAND – Reddish brown
(2.5YR4/4); 60% fine to coarse
subangular to subrounded granitic sand;
40% nonplastic fines. Loose, dry, no
reaction to HCl.
SILT – Strong brown (7.5YR4/6); 90%
nonplastic fines; 10% fine to medium
subrounded sand. Dry, firm, moderate to
strong reaction to HCl.
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12" Traffic Rated
Well Vault

4" SCH40PVC
Blank Casing

8.25" Borehole

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:

DEPTH TO WATER:

DRILLING METHOD:DRILLING COMPANY:
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LO
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U
SC

S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL CONSTRUCTION
DIAGRAM

SA
M
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E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

288 ft bls

3/19/18 - 4/2/18

Sonic

1168.88

51.5 ft bls

M Wiese

4/2/2018

B. Waggle
hydropunch

Minirae3000

55-921211

ECP 40th St and Osborn

1137
BMW-09D

SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface
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WELL GRADED SAND WITH GRAVEL –
Reddish brown (2.5YR4/4); 80% fine to
coarse subrounded sand; 15% fine
subrounded gravel to 5/8”; 5% nonplastic
fines. Dry, loose, no reaction to HCl,
gruss.

SILT – Strong brown (7.5YR4/6); 95%
nonplastic fines; 5% fine to medium,
trace coarse subrounded sand. Soft to
locally firm, moderate reaction to HCl.

SILT WITH SAND – Strong brown
(7.5YR5/6); 80% nonplastic fines; 15%
fine to coarse subangular to subrounded
sand; 5% fine subrounded gravel to 3/8”.
Soft, moist, strong reaction to HCl.

SILT – Strong brown (7.5YR5/6); 100%
nonplastic fines; trace fine sand. Hard,
well lithified, moderate to locally strong
reaction to HCl, dry.

SILT – Strong brown (7.5YR5/6); 95%
nonplastic fines; 5% fine sand. Soft,
moist, strong reaction to HCl.
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SILT cont.

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:

DEPTH TO WATER:

DRILLING METHOD:DRILLING COMPANY:
D
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G

U
SC

S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL CONSTRUCTION
DIAGRAM

SA
M
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E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

288 ft bls

3/19/18 - 4/2/18

Sonic

1168.88

51.5 ft bls

M Wiese

4/2/2018

B. Waggle
hydropunch

Minirae3000

55-921211

ECP 40th St and Osborn

1137
BMW-09D

SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

SILTY SAND – Reddish brown (5YR5/4);
75% fine to coarse subrounded to
rounded sand; 20% nonplastic fines; 5%
fine subrounded to rounded gravel to ½“.
Soft, moist, weak reaction to HCl.
SILT – Brown (7.5YR5/4); 95%
nonplastic fines; 5% fine to medium
sand; trace fine rounded gravel to ¼”.
Soft to 51’, hard below. Weak reaction to
HCl, wet at 49’.  10% sand below 55’.
Encounter groundwater at 51.5’.

SILT WITH SAND – Reddish brown
(5YR5/6); 80% nonplastic fines; 20%
fine, less medium, trace coarse
subrounded sand. Moist to wet,  firm to
hard, weak reaction to HCl.

SANDY SILT – Reddish brown (5YR4/4);
70% nonplastic fines; 30% fine to coarse
subangular to subrounded sand; trace
fine subangular gravel to 3/8”. Hard,
moist to wet, strong local reaction to HCl,
visible caliche nodules.
SILT WITH SAND – Reddish brown
(5YR5/4); Same as above.

SANDY SILT – Reddish brown (5YR5/4);
Same as above. Granitic sands, contains
hard siltstone horizons at 71, 73, and 76’.
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SANDY SILT cont.

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:
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DRILLING METHOD:DRILLING COMPANY:
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S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL CONSTRUCTION
DIAGRAM
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MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

288 ft bls

3/19/18 - 4/2/18

Sonic

1168.88

51.5 ft bls

M Wiese

4/2/2018

B. Waggle
hydropunch

Minirae3000

55-921211

ECP 40th St and Osborn

1137
BMW-09D

SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

SILTY SAND – Dark reddish brown
(2.5YR4/4); 60% fine to coarse
subrounded sand; 40% nonplastic fines;
trace fine subrounded gravel to ¾”. Wet,
loose with hard silt stringers, weak
reaction to HCl.

SILT WITH SAND – Brown (7.5YR5/4);
85% nonplastic fines; 15% fine, less
medium subrounded sand. Wet, weak
reaction to HCl, moderately firm.

SANDY SILT – Reddish brown (5YR5/4);
60% nonplastic fines; 40% fine to coarse
subangular to subrounded sand; trace
fine rounded gravel to 5/8”. Soft, wet, no
reaction to HCl.

SILTY SAND – Dark reddish brown
(5YR3/4); 55% fine to coarse subrounded
to rounded sand; 35% nonplastic fines;
10% fine subrounded, trace coarse
rounded gravel to 2”. Loose, wet, no
reaction to HCl.
SANDY SILT WITH GRAVEL – Red
(2.5YR4/4); 55% nonplastic fines; 30%
fine to coarse subangular to subrounded
sand; 15% fine, trace coarse subangular
to rounded gravel to 1”. Wet, hard.

SILT WITH SAND – Reddish brown
(5YR4/4); 75% nonplastic fines; 20% fine
to medium, less coarse subangular sand;
5% fine angular gravel to ½”. Firm to
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BOREHOLE DIA (inch).:
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DIAGRAM
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REVIEWED BY:
SAMPLING METHOD:
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DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

288 ft bls
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1168.88

51.5 ft bls

M Wiese
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B. Waggle
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ECP 40th St and Osborn

1137
BMW-09D

SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface
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5.67

hard, weak reaction to HCl, wet.

SILTY SAND – Dark reddish brown
(2.5YR3/4); 60% fine to medium
subrounded to rounded sand; 40%
nonplastic fines; trace rounded gravel to
½”. Loose, wet, no reaction to HCl.

SILT – Light reddish brown (5YR6/4);
90% nonplastic fines; 10% fine, trace
medium subrounded sand.Wet, firm,
weak reaction to HCl, contains well
cemented siltstone stringers.

SILTY SAND – Reddish brown
(2.5YR4/4); 60% fine, less medium
subrounded to rounded sand; 40%
nonplastic fines. Firm, wet, no reaction to
HCl.

SILT WITH SAND – Reddish brown
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SAMPLING METHOD:
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Result
(ug/L)
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SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface
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10.22

0.35

(2,5YR4/4); 80% nonplastic fines; 20%
fine, trace medium subangular to
subrounded sand. Firm to hard, wet, no
to weak reaction to HCl.

SILTY SAND – Dark reddish brown
(2.5YR2.5/4); 65% fine to coarse
subangular to subrounded sand;
35%nonplastic fines. Loose, wet, no
reaction to HCl, contains rounded gravel
size clasts of siltstone to 1½“.
SANDY SILT – Same as above.

SILTY SAND – Same as above. Hard,
wet, weak reaction to HCl.

SILT WITH SAND – Reddish brown
(5YR5/4); 80% nonplastic fines; 20% fine
to medium subrounded to rounded sand.
Wet, firm, several well cemented silt
horizons.

SILTY SAND – Same as above.

SILT WITH SAND – Same as above;
finer formation.

SILT – Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine, less medium
sand. Firm, wet, dries out 147’, no to
weak local reaction to HCl, color change
to reddish brown (5YR4/4) 149 – 153’.
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DIAGRAM

SA
M

PL
E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
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PID:

DATE COMPLETED:
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Result
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SCREEN INTERVAL: 180.7 - 230.7
PCE = tetrachloroethene
ft bls = feet below land surface

6 of 10Page



12.66

SILTY SAND – Dark reddish brown
(2.5YR3/4); 55% fine, trace medium and
coarse rounded sand; 45% nonplastic
fines. Wet, firm, no reaction to HCl, fine
to coarse rounded sand and 30% fines at
162 to 166’.

SANDY SILT – Dark reddish brown
(2.5YR3/4); 60% nonplastic fines; 40%
fine, less medium, trace coarse rounded
sand. Firm, wet, no reaction to HCl.

SILTY SAND WITH GRAVEL – Dark
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#10-20 Sand
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16.60

reddish brown (2.5YR3/4); 65% fine to
coarse subrounded to rounded sand;
20% nonplastic fines; 15% fine rounded
gravel to 5/8”. Loose,wet, no reaction to
HCl.

SANDY SILT – Reddish brown to dark
reddish brown (2.5YR5/4 to 2.5YR3/4);
Same as above. Contains siltstone
breccia clasts.

SILTY SAND WITH GRAVEL – Dark
reddish brown (2.5YR3/4); 55% fine to
coarse rounded sand; 25% fine, less
coarse rounded gravel to 11/2”; 20%
nonplastic fines. Loose, wet, no reaction
to HCl.
SILTY SAND – Dark reddish brown
(2.5YR3/4); 75% fine to coarse
subrounded to rounded sand; 20%
nonplastic fines; 5% fine rounded gravel
to ½”. Wet, loose, no to weak reaction to
HCl.

SILTY SAND/SANDY SILT – Dark
reddish brown to dark red (2.5YR3/4 to
2.5YR3/6); 50% nonplastic fines; 40%
fine to coarse subrounded sand; 10%
fine subrounded to rounded gravel to ¾”.
No reaction to HCl, wet, firm to hard.

SANDY SILT WITH GRAVEL – Reddish
brown (2.5YR4/4 TO 2.5YR4/6); 55% non
to low plastic fines; 25% fine to coarse
angular to subrounded sand; 20% fine,
trace coarse subrounded granitic gravel
to 11/2”. Hard, wet, strong reaction to
HCl, clay streak and caliche nodules
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ADWR No.:
8.25 / 6.125
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3/19/18 - 4/2/18

Sonic

1168.88

51.5 ft bls
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4/2/2018

B. Waggle
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55-921211

ECP 40th St and Osborn

1137
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PCE = tetrachloroethene
ft bls = feet below land surface
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23.37

throughout.
SILTY SAND WITH GRAVEL – Reddish
brown (2.5YR4/4); 45% nonplastic fines;
40% fine to coarse angular to
subrounded sand; 15% fine angular to
subrounded gravel to ¾”. Firm, wet, no
reaction to HCl.

SANDY SILT WITH GRAVEL – Light
reddish brown (2.5YR6/4); 55%
nonplastic fines; 30% fine to coarse
angular to subrounded sand; 15% fine
angular, trace coarse subrounded gravel
to 1½”. Firm to hard, wet, weak reaction
to HCl. Dropped core 199 – 202’.

SILTY SAND WITH GRAVEL – 45 %
nonplastic fines; 40% fine to coarse
angular to subrounded sand; 15% fine
subangular gravel to 1/2”. Wet, firm, no
reaction to HCl.  4” rounded cobble at
203.5’. Dropped core 202-209’.
SANDY SILT – Light reddish brown
(2.5YR6/3); 60% nonplastic fines; 30%
fine to coarse angular to subrounded
sand; 10% fine, trace coarse subrounded
gravel to 2”. Firm, wet, to HCl to 208’,
moist, low plastic fines below, moderate
reaction to HCl. Dropped core 202-209’.
SANDY SILT WITH GRAVEL – 55%
nonplastic fines, 30% fine to coarse
angular to subrounded sand; 15% fine,
trace coarse angular to subrounded
gravel to 2”. Firm, wet, no reaction to HCl
to 211’, hard, moist, moderate reaction to
HCl below.

SILTY SAND WITH GRAVEL – Dark
reddish brown (7.5YR3/4); 45% fine to
coarse subangular to subrounded sand;
40% nonplastic fines; 15% fine angular to
subrounded, trace rounded gravel to 1”.
Wet, loose, no reaction to HCl.
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GRAVELLY SILT WITH SAND cont.

#10-20 Sand
Filter Pack

PVC Well Cap

Centralizer
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3/19/18 - 4/2/18
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ft bls = feet below land surface
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10.40
SILTY SAND/SANDY SILT – Dusky red
(10R3/4); 50% nonplastic fines; 40% fine
to coarse angular to subrounded sand;
10% fine subangular gravel. Firm to hard,
wet, strong local reaction to HCl.

SILTY SAND WITH GRAVEL – Dark
reddish brown (2.5YR2.5/4); Same as
above with coarse subrounded gravel to
2½”.

SANDY SILT– Weak red to Dusky red
(10R4/4 to 10R3/4); 55% nonplastic
fines; 35% fine to medium, less coarse
angular to subrounded sand; 10% fine
subangular gravel to ½”. Firm to hard,
wet, no to weak reaction to HCl.
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Lock Well Cap, Flush Mounted
Steel Well Vault and Concrete Pad

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 75'

Cement Bentonite Grout
From 1.5' to 71'

ML

ML

ML

2" Asphaltic Concrete over
6" Fill

SANDY SILT,  70% fines
(predominantly silt), 20% fine to coarse
grained sand, 10% fine grained,
subangular gravel, dry

SILT,  80% fines (silt), 10% fine to
medium grained sand, 10% fine grained
gravel, dry

note: weakly cemented nodules at 29'

SANDY SILT,  50% fines
(predominantly silt), 30% fine to coarse
grained sand, 20% fine to coarse
grained, subangular gravel, dry, note:
increase in coarse grained sand at 38'

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:Cascade Drilling LP
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PROJECT LOCATION:PROJECT:

HAMMER CALIBRATION-ENERGY TRANSFER RATIO:
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33.476389º, -112.017222º
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DRILLER:
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METHOD

N/AN/A
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4600 East Washington Street, Suite 600
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(Continued Next Page)
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(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 75'

Cement Bentonite Grout
From 1.5' to 71'

Hydrated Bentonite Chip Seal
From 71' to 73'

10/20 Colorado Silica Sand
From 73' to 107'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 75' to 105'

ML

SW
ML

ML

SANDY SILT,  continued

note: increase coarse grained gravel
at 43'

note: weakly cemented nodules at 45'

note: decrease in coarse grained sand
at 46'

note: decrease in fines (40%), increase
in fine to coarse grained sand (40%)

WELL GRADED SAND WITH SILT
lens
SILT,  80% fines (predominantly silt),
some clay, 10% fine grained sand, 10%
fine grained gravel, tightly compact, wet

SANDY SILT (SAA),  80% fines, 20%
fine to medium grained sand, weakly
cemented nodules

note: tightly compact at 86', sand mostly
fine 20%

(ECP) 40th Street & Osborn Road WQARF

55-922868

PROJECT LOCATION: 2538 North 30th Street

Phoenix, AZ

PROJECT:
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(Continued)

10/20 Colorado Silica Sand
From 73' to 107'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 75' to 105'

10" ± Diameter Borehole

4" Diameter Threaded
PVC Bottom Cap

Total Depth = 107'

ML SANDY SILT (SAA),  continued

note: cobbles at 103'

Total Depth at 107'

(ECP) 40th Street & Osborn Road WQARF

55-922868

PROJECT LOCATION: 2538 North 30th Street

Phoenix, AZ
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ASPHALT
AGGREGATE BASE COURSE
SILT WITH SAND – Reddish brown
(5YR4/4); 85% nonplastic fines; 15% fine
to coarse subangular to subrounded
sand. Firm, moist, moderate to strong
reaction to HCl.
Backfill – disturbed soil, abundant root
fragments. 6” clay pipe at 4.7’. Borehole
airknifed to 4.8’.

SILT WITH SAND – Same as above. At 6
to 8 feet - 20% sand and trace fine
subangular gravel to ¼".

SILT – Reddish brown (5YR5/4); 95%
nonplastic fines; 5% fine sand. Soft with
a few firm stringers, dry, strong reaction
to HCl, root fragments at 19.5’.
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DIAGRAM
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LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

293 ft bls

4/9/18 - 4/24/18

Sonic

1147.62

76.6 ft bls

M Wiese

4/25/2018

B. Waggle
hydropunch

Minirae3000

55-921212

ECP 40th St and Osborn

1137
BMW-10D

SCREEN INTERVAL: 230.6 - 280.6
PCE = tetrachloroethene
ft bls = feet below land surface
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SILTY SAND WITH GRAVEL – Light
brown (7.5YR6/3); 45% fine to coarse
subangular to subrounded sand; 30%
nonplastic fines; 25% fine subangular to
subrounded gravel to ½”. Loose, dry,
strong reaction to HCl.
SILT – Reddish brown to yellowish red
(5YR5/4 to 5YR5/6); 95% nonplastic
fines; 5% fine, less medium sand. Dry,
firm to locally hard, strong reaction to HCl.

SILTY GRAVEL WITH SAND – Reddish
brown (2.5YR5/4); 40% nonplastic fines;
35% fine subangular granitic gravel to
1/2”; 25% fine to coarse subangular
sand. Dry, loose, strong reaction to HCl.
SANDY SILT – Yellowish red (5YR4/6);
65% nonplastic fines; 35% fine to coarse
subangular to subrounded sand; trace
fine subrounded gravel to 3/8”. Firm to
41’, hard below, dry, strong reaction to
HCl.

SILTY SAND – Strong brown (7.5YR4/6);
55% fine to coarse angular to subangular
sand; 40% nonplastic fines; 5% fine
subangular gravel to 1/2”. Loose, dry,
strong reaction to HCl.

SILT – Yellowish red (5YR5/6); 100%
nonplastic fines; trace fine sand. Soft,
strong reaction to HCl, dry, contains very
hard lithified siltstones below 50’, shows
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SILT cont.
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PCE = tetrachloroethene
ft bls = feet below land surface
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black manganese staining.

SANDY SILT – Reddish brown (5YR5/4);
65% nonplastic fines; 30% fine to coarse
subangular to subrounded sand; 5% fine
angular gravel to 3/8”. Firm to hard, dry,
strong reaction to HCL.

SILT WITH SAND – Reddish brown
(5YR5/4); 80% nonplastic fines; 20%fine
to coarse subrounded sand. Firm to hard,
dry, moist at 72’, wet at 75’, strong
reaction to HCl.

70

65

60

55

50
ML

ML

ML

43.5

38.9

32.1

34.4

73.7

71.6

16.5

30.0

33.3

46.0

4" SCH40PVC
Blank Casing

Neat
Cement

8.25" Borehole

SANDY SILT cont.

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:

DEPTH TO WATER:

DRILLING METHOD:DRILLING COMPANY:
D

EP
TH

(fe
et

)

G
R

AP
H

IC
LO

G

U
SC

S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL CONSTRUCTION
DIAGRAM

SA
M

PL
E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

293 ft bls

4/9/18 - 4/24/18

Sonic

1147.62

76.6 ft bls

M Wiese

4/25/2018

B. Waggle
hydropunch

Minirae3000

55-921212

ECP 40th St and Osborn

1137
BMW-10D

SCREEN INTERVAL: 230.6 - 280.6
PCE = tetrachloroethene
ft bls = feet below land surface

3 of 10Page



8.06

8 58

SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse subrounded sand;
45% nonplastic fines. Wet, firm with very
hard siltstone and breccias clasts, no
reaction to HCl. Encounter groundwater
at 76.6’.
SILT – Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine to medium,
trace coarse subrounded sand. Moist,
firm with hard hard siltstone clasts,
moderate to locally strong reaction to HCl.
SANDY SILT – Reddish brown (5YR4/4);
70% nonplastic fines; 30% fine to
medium, less coarse subrounded sand.
Firm, wet, weak reaction to HCl.
SILT WITH SAND – Same as above.

SILTY SAND – Reddish brown
(2.5YR4/4); 55% fine to coarse
subrounded to rounded sand; 35%
nonplastic fines; 10% fine subrounded
gravel to ¾”. Wet, loose, no reaction to
HCl.
SILT – Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine, less medium,
trace coarse subrounded to rounded
sand. Wet,  firm, weak to moderate
reaction to HCl.
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8.58

3.83

SILTY SAND – Reddish brown (5YR4/4);
50% fine to coarse subrounded to
rounded sand; 40% nonplastic fines; 10%
fine subangular gravel to 3/8”. Wet, no
reaction to HCl, loose.

SILT WITH SAND – Reddish brown
(5YR4/4); 80% nonplastic fines; 20%
fine, less medium subrounded sand. Soft,
wet, no reaction to HCl.

SILTY SAND – Same as above.
SILT – Reddish brown (5YR4/4); 95%
nonplastic fines; 5% fine sand. Wet, firm
to hard, weak to locally strong reaction to
HCl, moist low plastic fines at 103’.

SANDY SILT – Reddish brown (5YR4/4);
70% nonplastic fines; 30% fine to coarse
subrounded sand. Firm, no to weak
reaction to HCl, wet.

SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse subangular to
subrounded sand; 40% nonplastic fines;
5% fine subangular gravel to ¼”. Firm,
wet, no reaction to HCl.

SILT – Reddish brown (5YR4/4); 100%
120

115

110

105

100

ML

SM

ML

SM

ML

ML

SM

ML

BMW-10D

BMW-10D

8.8

8.6

7.3

2.2

3.8

3.9

2.7

4.4

2.3

1.7

Neat
Cement

4" SCH40PVC
Blank Casing

SILT WITH SAND cont.

8.25" Borehole

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:

DEPTH TO WATER:

DRILLING METHOD:DRILLING COMPANY:
D

EP
TH

(fe
et

)

G
R

AP
H

IC
LO

G

U
SC

S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL CONSTRUCTION
DIAGRAM

SA
M

PL
E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

293 ft bls

4/9/18 - 4/24/18

Sonic

1147.62

76.6 ft bls

M Wiese

4/25/2018

B. Waggle
hydropunch

Minirae3000

55-921212

ECP 40th St and Osborn

1137
BMW-10D

SCREEN INTERVAL: 230.6 - 280.6
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

nonplastic fines; trace fine to medium
sand. Wet, firm, weak to locally strong
reaction to HCl, contains very hard dry
siltstone stringers from 119 to 120’.

SILT WITH SAND – Reddish brown
(5YR5/4); 85% nonplastic fines; 15%
fine, less medium subrounded sand.
Firm, wet, no reaction to HCl.

SILT – Same as above with 95%
nonplastic fines; 5% fine sand.

SILT WITH SAND – Same as above.

SILT – Same as above.
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0.60

1.41

SILT WITH SAND – Reddish brown
(5YR4/4); 75% nonplastic fines; 25%
fine, less medium subrounded sand.
Firm, wet, no reaction to HCl.

SILT – Same as above.

SILT WITH SAND – Same as above with
75% nonplastic fines and 25% fine to
medium sand.

POORLY GRADED SAND – Brown
(7.5YR4/4); 95% medium, less fine
subrounded to rounded sand; 5%
nonplastic fines. Wet, no reaction to HCl,
loose to very hard, well cemented at
163.5’.

WELL GRADED SAND WITH GRAVEL –
Brown (7.5YR4/4); 75% fine to coarse
subrounded to rounded sand; 20% fine
rounded gravel to ¾"; 5% nonplastic
fines. Wet, loose, no reaction to HCl.
WELL GRADED SAND – Light brown
(7.5YR6/3); 85% fine to coarse
subrounded to rounded sand; 10% fine
rounded gravel to 3/8”; 5% nonplastic
fines. Very hard, dry to 167’, wet below,
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<0.25

<0.25

hard, moderate to strong reaction to HCl.
Core barrel stuck in formation at 167.5’.
SILT – reddish brown (5YR4/4); 100%
non to low plastic fines; trace fine sand.
Hard, low plastic fines with strong
reaction to HCl to 169.5’, 5% fine sand,
firm, weak to moderate reaction below.

SILT WITH SAND – Reddish brown
(5YR4/4); 75% nonplastic fines; 25% fine
sand. Soft, wet, no reaction to HCl.
SILT – Reddish brown (5YR5/4); 95%
nonplastic fines; 5% fine sand. Wet, firm,
weak reaction to HCl.

WELL GRADED SAND WITH SILT –
Dusky red (10R3/4); 90% fine to coarse
rounded sand; 10% nonplastic fines;
trace fine rounded gravel to ½”. Loose,
wet, no reaction to HCl.
SILT – Reddish brown (5YR5/4); 95%
nonplastic fines; 5% fine sand. Wet, firm
to hard, moderate reaction to HCl,
contains well cemented siltstone nodules.
SILTY SAND WITH GRAVEL – Reddish
brown (5YR4/4); 50% fine to coarse
subangular to rounded sand; 35%
nonplastic fines; 15% fine subangular to
rounded gravel to ¾”. No reaction to HCl,
wet, firm.
WELL GRADED SAND WITH SILT –
Same as above.

SILTY SAND – Dark reddish brown
(5YR3/4); 60% fine to coarse subangular
to rounded sand; 40% nonplastic fines;
trace fine subangular gravel to ½”. Firm,
wet, no reaction to HCl.
SILT WITH SAND – Reddish brown
(5YR5/4); 80% nonplastic fines; 20% fine
to coarse subangular to subrounded
sand; trace fine 10% fine subangular
gravel to 3/8”. Firm to hard, wet, weak
reaction to HCl.
SILTY SAND – Dusky red (2.5YR3/4);
65% fine to coarse subrounded to
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1.49

rounded sand; 30 % nonplastic fines; 5%
fine subangular to rounded gravel to ¾”.
Wet, firm, weak to locally strong reaction
to HCl.

GRAVELLY SILT WITH SAND – Reddish
brown (5YR5/4); 55% nonplastic fines;
25% fine, less coarse subangular to
subrounded gravel to 1¼“; 20% fine to
coarse subrounded to rounded sand.
Firm to hard, wet, weak reaction to HCl,
contains large clasts of breccias.

SILTY SAND – Same as above.
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4.71

SILTY SAND WITH GRAVEL – Dark
reddish brown (10R4/2); 50%
subrounded sand; 25% subrounded
gravel; 25% nonplastic fines. Wet, weak
reaction to HCl, loose.

SILTY SAND WITH GRAVEL – Light red
(2.5YR6/8); same. Up to 1” diameter
gravel.

SILTY SAND WITH GRAVEL – Strong
brown (7.5YR5/8); same as above.
Subangular sand and gravel.

SILTY SAND WITH GRAVEL – Yellowish
red (5YR5/8); 40% well graded sand,
40% well graded subrounded gravel,
20% fines, Gravel up to 1½ “. Wet, weak
HCl reaction.
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ASPHALT
SANDY SILT – Brown (7.5YR4/4); 60%
nonplastic fines; 30% fine to coarse
subangular to subrounded sand; 10%
fine subangular to subrounded gravel to
1”. Firm, dry, strong reaction to HCl. At 6’
– contains 40% sand and trace fine
subangular gravel.

SILT – Reddish brown (2.5YR4/4); 90%
nonplastic fines; 10% fine to medium
subrounded sand. At 6 to 8 feet - 20%
sand and trace fine subangular gravel to
¼".

SILTY SAND WITH GRAVEL – Reddish
brown (2.5YR4/4); 40% nonplastic fines;
40% fine to coarse subangular sand;
20% fine angular to subrounded gravel to
¾“. Loose, dry, strong reaction to HCl.
SILT – Reddish brown (2.5YR5/4 to
5YR5/4); 95% nonplastic fines; 5% fine to
medium subrounded sand. Dry, hard to
17.5’, soft below, strong reaction to HCl.

SILTY SAND WITH GRAVEL – Same a
above with ½” granitic gravel.
SILT – Same as above. Contains
siltstone horizons, very hard 26 to 29’.
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<0.25

SANDY SILT – Reddish brown
(2.5YR4/4); 70% nonplastic fines; 30%
fine to coarse angular to subrounded
sand. Hard to very hard, dry, strong
reaction to HCl.
SILT WITH SAND – Reddish brown
(5YR5/4); 85% nonplastic fines; 15% fine
to medium, less coarse subrounded
sand. Hard, strong reaction to HCl, dry.

SANDY SILT – Reddish brown (5YR5/4);
60% nonplastic fines; 35% fine to coarse
subangular to subrounded sand; 5% fine
subangular gravel to 3/8”. Firm, moist to
43, wet below, weak to locally strong
reaction to HCl. Encounter groundwater
at 44’.
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<0.25

SILT WITH SAND – Reddish brown
(5YR5/4); 85% nonplastic fines; 15% fine
sand. Hard, moist, strong reaction to HCl.
GRAVELLY SILT WITH SAND – Reddish
brown (5YR5/4); 70% non to low plastic
fines; 20% fine angular to subangular
gravel to ½"; 10% fine to coarse
subangular sand. Hard, strong reaction to
HCl, moist.

SILT WITH SAND – Reddish brown
(5YR5/4); 80% nonplastic fines; 15% fine
to coarse subangular sand; 5% fine
angular gravel to ½”. Moist,  hard, strong
reaction to HCl.
SILT – Reddish brown (5YR5/4); 95%
nonplastic fines; 5% fine, less medium
subrounded sand. Hard, wet, moderate
reaction to HCl.

SANDY SILT – Reddish brown (5YR5/4);
70% nonplastic fines; 30% fine, less
medium subrounded sand; trace fine
subangular gravel to 3/4”. Firm, no
reaction to HCl to 70’, hard, weak
reaction below, wet.
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<0.25

SILTY SAND – Reddish brown (5YR5/4);
60% fine to coarse subrounded to
rounded sand; 35% nonplastic fines; 5%
fine subrounded gravel to 3/8”. Wet,
loose, no reaction to HCl.

SILT WITH SAND – Reddish brown
(5YR5/4); 85% nonplastic fines; 15% fine
to medium, less coarse subrounded to
rounded sand. Firm, wet, weak reaction
to HCl, hard silt stringers at 99’, strong
reaction.
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<0.25

SANDY SILT – Reddish brown (5YR5/4);
55% nonplastic fines; 45% fine to coarse
subrounded to rounded sand. Wet, no
reaction to HCl, soft.
SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse subrounded to
rounded sand; 40% nonplastic fines; 5%
fine subrounded gravel to ½”. Wet, loose,
no reaction to HCl.
SANDY SILT – same as above with 70%
nonplastic fines; 30% fine to coarse
subrounded sand; trace fine subrounded
gravel to ¼”.
SILT WITH SAND – Same as above.
Loose, wet, no reaction to HCl.

SANDY SILT – Reddish brown (5YR4/4);
Same as above.

SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse angular to
subrounded granitic sand; 35%
nonplastic fines; 10% fine rounded gravel
to ½”. Loose, no reaction to HCl, wet.
SILTY SAND/SANDY SILT – Reddish
brown (2.5YR4/4); 50% nonplastic fines;
40% fine to coarse angular to
subrounded sand; 10% fine angular
gravel to ¼”. Hard, wet, no to weak
reaction to HCl.
SILT WITH SAND – Reddish brown
(5YR4/4); 85% nonplastic fines; 25% fine
to coarse subrounded sand; trace fine
subrounded gravel to ½”. Wet, hard to
very hard, weak reaction to HCl, contains
well cemented siltstone stringers.
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BMW-11D

SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

<0.25

SANDY SILT – Reddish brown (5YR4/4);
55% nonplastic fines; 40% fine to coarse
subrounded sand; 5% fine subangular
gravel to ½”. Soft, wet, no reaction to HCl.
SILT WITH SAND – Reddish brown
(5YR5/4); Same as above with 80%
nonplastic fines and 20% fine, less
medium subrounded sand.
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130
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224.8

18.2

16.6
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53.8
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Neat
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4" SCH40PVC
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8.25" Borehole
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Seal
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REVIEWED BY:
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PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

241 ft bls

4/30/18 - 5/8/18

Sonic

1178.54

44 ft bls

M Wiese
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B. Waggle
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ECP 40th St and Osborn

1137
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SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

SANDY SILT – Reddish brown
(2.5YR4/4); 65% nonplastic fines; 35%
fine, less medium, trace coarse
subrounded sand. Firm with hard silt
stringers, wet, no to weak reaction to HCl.

SILTY SAND – Dark reddish brown
(2.5YR3/4); 65% fine to coarse
subrounded to rounded sand; 25%
nonplastic fines; 10% fine rounded gravel
to ½”. Loose, wet, no reaction to HCl.
SILT – Reddish brown (5YR5/4); 80%
nonplastic fines; 20% fine to medium
subrounded sand. Soft to firm, wet,
moderate to strong reaction to HCl.
SILTY SAND – Dusky red (10R3/4); 70%
fine to coarse rounded sand; 20%
nonplastic fines; 10% fine rounded gravel
to ½”. Loose, wet, no reaction to HCl, lost
core 158 to160’.

SILT – Reddish brown (5YR5/4); 90%
nonplastic fines; 10% fine to coarse
angular to subrounded sand. Hard, dry to
164, wet below, strong reaction to HCl.
SILTY SAND/SANDY SILT WITH
GRAVEL – Reddish brown (5YR4/4);
50% nonplastic fines; 35% fine to coarse
subangular to subrounded sand; 15%
fine angular to subangular, trace coarse
subangular gravel to 2”. Wet, hard, no
reaction to HCl.
SILTY SAND WITH GRAVEL – Dark
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96.1
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116.0

3.0
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4.5

4.1

4" SCH40PVC
Blank Casing

8.25" Borehole

SILT WITH SAND cont.

#10-20 Sand
Filter Pack

4" SCH40PVC
0.020" Screen

Bentonite
Seal

Centralizer
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DRILLING METHOD:DRILLING COMPANY:
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PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

241 ft bls

4/30/18 - 5/8/18

Sonic

1178.54

44 ft bls

M Wiese

5/9/2018

B. Waggle
hydropunch

Minirae3000

55-921213

ECP 40th St and Osborn

1137
BMW-11D

SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

reddish brown (2.5YR3/6); 45% fine to
coarse subrounded to rounded sand;
40% nonplastic fines; 15% fine angular,
trace coarse subrounded gravel to 1½”.
Firm, wet, no reaction to HCl.

SILTY SAND/SANDY SILT WITH
GRAVEL – Reddish brown (2.5YR4/4);
50% nonplastic fines; 35% fine to coarse
subangular to subrounded sand; 15%
fine angular to subrounded gravel to 5/8”.
Firm, wet, weak reaction to HCl.
GRAVELLY SILT WITH SAND – Reddish
brown (2.5YR4/4); 55% nonplastic fines;
30% fine angular, less coarse
subrounded gravel to 2¾”; 15% fine to
coarse subangular to subrounded sand.
Wet, firm to locally hard, weak reaction to
HCl.
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REVIEWED BY:
SAMPLING METHOD:
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DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

241 ft bls

4/30/18 - 5/8/18

Sonic

1178.54

44 ft bls

M Wiese

5/9/2018

B. Waggle
hydropunch

Minirae3000

55-921213

ECP 40th St and Osborn

1137
BMW-11D

SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25
SANDY SILT – Reddish brown (5YR5/4);
60% nonplastic fines; 40% fine to coarse
subangular to subrounded sand; trace
fine subrounded gravel to 3/8”. Soft, wet,
weak reaction to HCl.

SILTY SAND/SANDY SILT WITH
GRAVEL – Reddish brown (5YR4/4);
50% nonplastic fines; 35% fine to coarse
angular to subrounded sand; 15% fine
subangular, trace coarse rounded  gravel
to 2”.

SILTY SAND WITH GRAVEL – Reddish
brown (5YR4/4); 50% fine to coarse
subangular to subrounded sand; 25%
nonplastic fines; 25% fine, less coarse
subangular  to rounded gravel to 3”. Wet,
loose, no reaction to HCl.

SANDY SILT – Reddish brown (5YR4/4);
55% nonplastic fines; 40% fine to coarse
subangular to subrounded sand; 5% fine
angular to subrounded gravel to ¾”. Firm,

215

210

205

200
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SM
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4.0
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8.25" Borehole

4" SCH40PVC
0.020" Screen

#12-20 Sand
Filter Pack

8.25" Borehole

#12-20 Sand
Filter Pack

GRAVELLY SILT WITH SAND cont.

#10-20 Sand
Filter Pack

PVC Well Cap

Centralizer
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SAMPLING METHOD:
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DATE COMPLETED:

PCE
Result
(ug/L)

ADWR No.:
8.25 / 6.125

241 ft bls

4/30/18 - 5/8/18

Sonic

1178.54

44 ft bls

M Wiese

5/9/2018

B. Waggle
hydropunch

Minirae3000

55-921213

ECP 40th St and Osborn

1137
BMW-11D

SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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<0.25

wet, weak reaction to HCl.
SILTY SAND WITH GRAVEL – Same as
above with coarse rounded gravel to 2”.
Wet, soft to locally firm, no to weak
reaction to HCl, dropped core 228 to 233’.

UPPER TEMPE BEDS – Very hard, well
cemented silt and fine sand, abundant
mica.

240

235

230

225

220

ML

SM

Ttbu

BMW-11D
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2.4

3.1

3.3

5.1

1.3

Bentonite
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8.25 / 6.125
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Sonic
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44 ft bls
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5/9/2018
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ECP 40th St and Osborn
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BMW-11D

SCREEN INTERVAL: 151 - 211
PCE = tetrachloroethene
ft bls = feet below land surface
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0 to 2" Asphalt
SILT WITH SAND,  75-80% fines, nonplastic, reddish-brown, 15% medium
to coarse grained sand, <5% small gravel, dry

SILT WITH GRAVEL,  75% nonplastic fines, light to reddish-brown, dry,
loose

note: very compacted from 14' to 15'

SILT WITH SAND & GRAVEL,  65-80% fines, nonplastic, reddish-brown,
loose, dry, medium to large angular gravel

SANDY SILT,  65% nonplastic fines, reddish-brown, loose, dry, 25-30%
medium to coarse grained sand, 5-10% coarse gravel
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SANDY SILT,  continued

SILT WITH GRAVEL,  80% fines, nonplastic, very compact, reddish-brown,
dry, coarse angular gravel, dry

note: loose from 25' to 37'

SILTY SAND WITH GRAVEL,  40-50% medium to coarse, light brown sand,
25-30% nonplastic fines, reddish-brown, 25% coarse gravel & few cobbles,
loose, dry

HARDPAN/CALICHE,  very hard, compact layer, white caliche, matrix with
coarse sand & angular fragments

SILT,  very compact, light reddish-brown, dry

SILTY GRAVEL WITH SAND,  fine to coarse grained, angular gravel,
reddish-brown, fines with poorly graded, medium sand, loose, dry

SILT,  highly compact nodules, reddish-brown, dry
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SILT,  continued

SANDY SILT WITH GRAVEL,  65-70% nonplastic, reddish-brown fines,
20% subangular coarse sand, 20% angular to subangular, coarse grained

SILT WITH GRAVEL,  70-80% dark reddish-brown, nonplastic fines,
20-30% subangular to angular coarse gravel, caliche (white) nodules included
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Drilling Equipment:

Boring ID:

50

55

60

65

70

75

Drilling Method:

Sampling Method:
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SILT WITH GRAVEL,  continued

note: moist at 85'

SILT,  very compact nodules, dark reddish-brown, dry, trace calcite
veination/marbling in nodules

SILT,  extremely compact, hard, dark reddish-brown fines with black band of
shale from 93' to 94', dry

SILT,  dark reddish-brown fines, compact, but moldable, cohesive, medium
plasticity

SILT,  water sample collected from 100' to 101', very compact silt with
rounded, polished medium gravel, trace gray to green fine sand, dry
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BMW-14D-100

BMW-14D-110

GRAVELLY SILT,  very cohesive, tan to brown silt (80%), 20% rounded,
polished large gravel to small cobbles, moist
HARDPAN/CALICHE,  5% thick layer of hardpan, white caliche with
rounded to subrounded medium to large gravel matrix
SANDY SILT WITH GRAVEL,  60% fines, reddish-brown, 30% poorly
graded fine sand, 10% rounded to subrounded polished large gravel, wet
SILT WITH GRAVEL,  very compact silt (60%) with angular to subangular
gravel, dark reddish-brown, dry

POORLY GRADED SAND WITH GRAVEL,  trace fines, little cobbles,
polished & rounded

WELL GRADED SAND WITH GRAVEL,  65% dark reddish-brown, medium
to coarse grained sand, 30% coarse grained gravel, 5% fines, light gray,
moist, loose, rew cobbles (rounded/river rocks)

ML

ML
ML

SP

SW

90.6'
Drilling Equipment:

Boring ID:

100

105

110

115

120

125

Drilling Method:

Sampling Method:

BMW-14D
5 ofPage 12

Sample ID

Drilling Contractor:

Boring Location:
Elevation and Datum:

Drilling Completion Date:

Logged By:

Soil Classification, Description and NotesP
ID

 M
et

er
R

ea
di

ng
 (

pp
m

)

G
ra

ph
ic

al
Lo

g

300
Hydropunch

BMW-14D
1138'

Lauren Bender

B
lo

w
 C

ou
nt

s

D
ep

th
 B

el
ow

G
ro

un
d 

S
ur

fa
ce

(f
ee

t)

Total Depth (ft bgs):

Project Number: 14-2018-2039 10-23-18 to  10-31-18

Depth to Water (ft bgs):

Project Name: (ECP) 40th Street & Osborn Road WQARF

10-23-18
10-31-18

James Clarke
Cascade Drilling LP
- - -
Sonic

Project Manager:

Date:

U
ni

fie
d 

S
oi

l
C

la
ss

ifi
ca

tio
n

S
ys

te
m

Drilling Start Date:



BMW-14D-125

BMW-14D-145

CLAY,  reddish-brown, cohesive, medium plasticity, moist, homogeneous,
few cobbles, coarse grained sand, rounded

CLAY,  cohesive medium to high plasticity, reddish-brown, fines, trace
coarse grained sand (rounded)
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BMW-14D-165

CLAYEY SAND,  75% well graded sand, subangular, 15% fines, cohesive,
low plasticity, 10% subangular fine gravel

WELL GRADED SAND WITH SILT,  85-90% well graded fine to coarse
grained, subangular sand, reddish-brown & many colors/stones (river sand),
10% silt, nonplastic, wet

CLAY,  medium brown, very compact, medium to high plasticity, moist

WELL GRADED SAND WITH CLAY,  brown fine to coarse sand, wet, 10%
fines
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Boring ID:
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Sampling Method:
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BMW-14D-185

CLAY,  medium brown, very compact, medium to high plasticity, moist

GRAVELLY CLAY,  brown clay with subangular fine gravel, moist

GRAVELLY CLAY,  brown clay, 30% subangular fine to coarse grained
gravel

CLAYEY SAND WITH GRAVEL
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Drilling Equipment:

Boring ID:
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Total Depth (ft bgs):

Project Number: 14-2018-2039 10-23-18 to  10-31-18

Depth to Water (ft bgs):

Project Name: (ECP) 40th Street & Osborn Road WQARF
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BMW-14D-205

CLAYEY SAND WITH GRAVEL,  60% well graded sand, 30% cohesive,
medium to high plasticity, fat clay, reddish-brown, moist, 10-15% fine to coarse
grained, subangular gravel

CLAYEY SAND WITH GRAVEL,  60-70% coarse grained sand, subangular,
15-20% fine grained gravel, subangular, 10-20% fines, cohesive, medium to
high plasticity, wet

SANDY CLAY,  75-80% fines, brown, medium plasticity, cohesive, compact,
20% coarse grained sand, <5% fine gravel, moist, wet at 233'
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90.6'
Drilling Equipment:

Boring ID:
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Drilling Method:

Sampling Method:

BMW-14D
9 ofPage 12

Sample ID

Drilling Contractor:

Boring Location:
Elevation and Datum:

Drilling Completion Date:

Logged By:

Soil Classification, Description and NotesP
ID

 M
et

er
R

ea
di

ng
 (

pp
m

)

G
ra

ph
ic

al
Lo

g

300
Hydropunch

BMW-14D
1138'

Lauren Bender

B
lo

w
 C

ou
nt

s

D
ep

th
 B

el
ow

G
ro

un
d 

S
ur

fa
ce

(f
ee

t)

Total Depth (ft bgs):
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BMW-14D-225

BMW-14D-245

SANDY CLAY,  continued

CLAYEY SAND WITH GRAVEL,  40-50% coarse grained sand, subangular,
25-30% clay, brown, cohesive, medium plasticity, 20-25% fine to medium
grained gravel, subangular, moist
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90.6'
Drilling Equipment:

Boring ID:
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Drilling Method:

Sampling Method:
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BMW-14D-265

CLAYEY SAND WITH GRAVEL,  continuedSC

90.6'
Drilling Equipment:

Boring ID:
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270

275

Drilling Method:

Sampling Method:
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BMW-14D-285

CLAYEY SAND WITH GRAVEL,  continued

SANDY CLAY WITH GRAVEL,  60% fines, dark reddish-brown, compact,
low plasticity, 20% coarse grained sand, subangular, 30% fine to coarse
grained gravel, subangular, few cobbles, saturated from 297' to 300'

Total Depth = 300'
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Boring ID:
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Drilling Method:
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SILT WITH SAND,  80% fines, 15% fine to coarse grained, subrounded to
subangular sand, 5% fine to coarse grained, surounded to subangular gravel,
nonplastic, reddish-brown, slightly moist, loose, no odor, no stains

note: moderately to highly effervecent, grades to blocky soil structure, lenses
of clay

note: increase in plasticity

SANDY SILT WITH GRAVEL
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SANDY SILT WITH GRAVEL,  60% fines, 25% fine to coarse grained,
subrounded to subangular sand, 15% fine to coarse grained, surounded to
subangular gravel, nonplastic, brown, slightly moist, loose, no odor, no stains

note: lenses of clay

note: increase in fines & some white staining

note: caliche present

note: lenses of cementation

SILT WITH SAND,  75% fines, 15% fine to coarse grained, subrounded to
subangular sand, 10% fine to coarse grained, subrounded to subangular
gravel, reddish-brown to light brown, slightly moist to moist, no odor

note: trace black veins (1mm thick, 7mm long) in cemented lenses

note: predominant lenses of siltstone & caliche
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SILT WITH SAND,   continued

SILT WITH CLAY
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SILT WITH CLAY,  85% fines, 10% fine to coarse grained, subrounded to
subangular sand, 5% fine to coarse grained, subrounded to subangular,
gravel, medium plasticity, brown to light brown, moist to slightly moist, loose to
hard, white staining (caliche), trace black veins, no odors

note: caliche nodules & laminated clay/silt lenses present

note: decrease in caliche with no HCl reaction from 82'6" to 83'6"

note: cementation increases, increased lenses of siltstone from 83'6" to 95'

CLAY WITH SAND,  75% fines, 20% fine to coarse grained, subrounded to
subangular sand, 5% fine to coarse grained, subrounded to subangular gravel,
no caliche, medium to high plasticity, reddish-brown, moist, very firm, no odor,
no stains

note: lense of gravel from 96' to 97'
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CLAY WITH SAND,  continued

note: slight increase in fines

SILTY GRAVEL WITH SAND,   45% fine to coarse grained, subrounded to
subangular gravel, 35% fine to coarse grained, subrounded to subangular
sand, 20% fines, nonplastic, dark brown to reddish-brown, moist to wet, very
soft to loose, no odors, no stains

note: rare cobble lenses (<10cm) present

note: slight increase in sand

SILTY SAND,  55% fine to coarse grained, subrounded to subangular sand,
40% fines, 5% fine to coarse grained, subrounded to subangular gravel,
nonplastic, reddish-brown, very soft, wet, no odor, no stains

note: rare cobbles (10cm) present

SILTY GRAVEL WITH SAND,  50% fine to coarse grained, subrounded to
subangular gravel, 30% fine to coarse grained, subrounded to subangular
sand, 20% fines, some cobbles, nonplastic to low plasticity, brown to
reddish-brown, wet (highly saturated), dense, no odor, no stains
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SILTY SAND WITH SAND,  continued

CLAY WITH SAND,  85% fines, 10% fine to coarse grained, subrounded to
subangular sand, 5% fine to coarse grained, subrounded to subangular gravel,
high plasticity, reddish-brown to light brown, moist to slightly moist, no odor,
white staining (caliche)

note: increase in sand

note: caliche nodules present

SANDY SILT WITH GRAVEL
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SANDY SILT WITH GRAVEL,  60% fines, 25% fine to coarse grained,
subrounded to subangular sand, 15% fine to coarse grained, subrounded to
subangular gravel, nonplastic to low plasticity, brown to reddish brown,
medium, medium stiff, no odor, no stains, no caliche
CLAY,  90% fines, 10% fine to coarse grained, subrounded to subangular
sand, 2% fine to coarse grained, subrounded to subangular gravel, medium
plasticity, brown, slightly moist, hard, no odor, white staining (calcihe)

CLAYEY SAND,  55% fine to coarse grained, subrounded to subangular
sand, 35% fines, 10% fine to coarse grained, subrounded to subangular
gravel, nonplastic, brown to reddish-brown, moist, very soft to very sitff, no
odor, no stains

CLAY,  90% fines, 10% fine to coarse grained, subrounded to subangular
sand, 2% fine to coarse grained, subrounded to subangular gravel, medium to
high plasticity, light brown to reddish-brown, slightly moist to moist (increases
at 174'), very firm to stiff, no odor, whitish-brown staining (caliche)
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CLAY,  continued

note: silt, sand & gravel, slight increase (sand & gravel <15%), plasticity
decrease (medium), reddish-brown from 183'6" to 185'

note: moisture decreases & whitish-brown staining from 186' to 187'

CLAY WITH GRAVEL,  80% fines, 15% fine to coarse grained, subrounded
to subangular gravel, 5% fine to coarse grained, subrounded to subangular
sand, high plasticity, reddish-brown, moist, medium stiff, no odors, trace
whitish-brown staining
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CLAY WITH GRAVEL,  continued

CLAYEY SAND WITH GRAVEL,  50% fine to coarse grained, subrounded
to subangular sand, 30% fines, 20% fine to coarse grained, subrounded to
subangular gravel, high plasticity to nonplastic, dark reddish-brown, moist to
wet, moderately firm to medium dense, no odors, no stains

note: increase in fines & plasticity

note: increase in gravel

note: clay lense (4" thick, trace sand & gravel) at 224'
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CLAYEY SAND WITH GRAVEL,  continued

SANDY CLAY WITH GRAVEL,  65% fines, 20% fine to coarse grained,
subangular to subrounded sand, 15% fine to coarse grained, subangular to
subrounded gravel, medium to high plasticity, brown to reddish-brown, moist,
very stiff, whitish staining around gravel (calcium carbonate)

note: silt lense (6" thick, loose, low plasticity) at 229'

note: decrease in fines & increase in sand

note: increase in moisture

SILTY SAND WITH GRAVEL,  55% fines, 35% fine to coarse grained,
subangular to subrounded sand, 20% fine to coarse grained, subrounded to
subangular gravel, moderate eff, medium to high plasticity, reddish-brown,
moist, stiff, some whitish-brown staining around gravel, no odors

note: decreae in fines & increase in sand

note: lenses of gravel at 245'
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SILTY SAND WITH GRAVEL,  continued

SANDY CLAY WITH GRAVEL,  45% fines, 35% fine to coarse grained,
subrounded subangular sand, 25% fine to coarse grained, subangular to
subrounded sand, medium to high eff, nonplastic to low plasticity,
reddish-brown, moist, very stiff, whitish-brown, no odors

note: silty sand with gravel lense at 259'

CLAYEY SAND WITH GRAVEL,  50% fine to coarse grained, subangular to
subrounded sand, 35% fines, 15% fine to coarse grained, subangular to
subrounded gravel, no eff, medium plasticity, dark reddish-brown, wet to moist,
no odor, very stiff, trace whitish-brown staining

note: increase in gravel

SM

CL

SC

Boring ID:

250

255

260

265

270

275

Drilling Method:

Sampling Method:Depth to Water (ft bgs):

14-2018-2039.03

Logged By:

Soil Classification, Description and Notes

Drilling Equipment:
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Project Name:

James Clarke
Cascade Drilling LP
Sonic
- - -

Project Manager:

Date:
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Drilling Contractor:

Boring Location:
Elevation and Datum:

Drilling Completion Date:
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04-11-2019

Total Depth (ft bgs):

Project Number: 04-11-2019
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CLAYEY SAND WITH GRAVEL,  continued

SILTY SAND WITH GRAVEL,  50% fine to coarse grained, subrounded to
sub angular sand, 30% fine to coarse grained, subangular to subrounded
gravel,  20% fines, nonplastic to low plasticity, dark reddish-brown, wet, loose
to dense, trace whitish-brown staining, no odor

GRAVELLY CLAY WITH SAND,  45% fines, 35% fine to coarse grained,
subangular to subrounded gravel, 20% fine to coarse grained, subrounded to
subangular sand, low to very high eff, low to medium plasticity, brown to light
brown, moist to slightly moist, very stiff to hard, whitish-brown staining (calcium
carbonate)

CLAYEY SAND WITH GRAVEL,  40% fine to coarse grained, subangular to
subrounded, 35% fine to coarse grained, subangular to subrounded, 25%
fines, no to high eff (calcium carbonate), dark brown to white, moist to slightly
moist, loose to dense, no odor

note: increases in gravel inbetween clay lenses with high cementation

Total Depth = 290'

SC

SM

CL

SC

Boring ID:

275

280

285

290

295

300

Drilling Method:

Sampling Method:Depth to Water (ft bgs):

14-2018-2039.03

Logged By:

Soil Classification, Description and Notes

Drilling Equipment:

G
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Project Name:

James Clarke
Cascade Drilling LP
Sonic
- - -

Project Manager:

Date:
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Drilling Contractor:

Boring Location:
Elevation and Datum:

Drilling Completion Date:
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1131.69' (NAVD88)
04-11-2019

Total Depth (ft bgs):

Project Number: 04-11-2019

BMW-16D

82.95

(ECP) 40th Street & Osborn Road WQARF
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Lock Well Cap, Flush Mounted
Steel Well Vault and Concrete Pad

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 135'

Cement Bentonite Grout
From 1.5' to 130'

ML

SW

SM

ML

ML

2" Asphaltic Concrete over
10" Aggregate Base Course

SILT WITH SAND,  75% fines (silt),
20% fine to coarse grained sand, 5%
coarse grained, angular to subangular
gravel

WELL GRADED SAND WITH
GRAVEL,  60% to 65% medium to
coarse grained sand, 25% fine grained,
subangular gravel, 10% fines
SILTY SAND WITH GRAVEL,  60%
fine to coarse grained sand, 20% fines
(silt), 20% fine to coarse grained,
subangular gravel
SANDY SILT WITH GRAVEL,  60%
fines (nonplastic), 30% fine to medium
grained sand, 10% fine grained,
subangular gravel

SILT,  90% fines (nonplastic), 10% fine
grained sand, pedominantly silt with
some clay content

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:Cascade Drilling LP

- - -

D
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 in

 F
ee

t

14-2019-2034

START DATE:

E
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n 
in

 F
ee

t

55-922346

3233 North 37th Street(ECP) 40th Street & Osborn Road WQARF

Phoenix, AZ
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PROJECT LOCATION:PROJECT:

HAMMER CALIBRATION-ENERGY TRANSFER RATIO:

L. Baader

DRILLER FIRM:

BORING DIA.:

90°ORIENTATION:

10"

Sonic
S
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e 
ID

.
or D

at
e 

(T
im

e)

START TIME: - - -

PROJECT FEATURE:

Hydropunch

8/19/2019

- - -

RIG I.D.:

RIG TYPE:

BORING TYPE:

HAMMER TYPE:

- - -

- - -

WOOD PROJECT #:

- - -

- - -

COORDINATES:

P
ID

M
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R
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ng
 (

pp
m

)

STATION/OFFSET:

- - -COMPLETION TIME:8/19/2019COMPLETION DATE:

NAVD88

REFERENCE:

COORDINATE SYS:

SURFACE ELEV. (FT):

VERTICAL DATUM:

D
ep
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 in

 F
ee

t

Latitude, Longitude

33.487500º, -112.001944º

LOGGED BY:

DRILLER:

1185.97' ±

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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1146.0

(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 135'

Cement Bentonite Grout
From 1.5' to 130'

ML

ML

ML

ML

SILT,  continued

note: moist at 44'

note: wet at 51'

SILT WITH SAND,  brown, 80% fines
(high silt), trace clay, 20% fine to
medium grained sand, trace fine
grained, angular gravel, moist to wet,
slightly compacted to tightly compacted

SANDY SILT WITH GRAVEL,  70%
fines (predominantly silt), some clay,
15% fine to coarse grained sand, 15%
fines grained, subangular to angular
gravel, moist

SILT WITH SAND (SAA),  moist

BMW-

17D-74

(ECP) 40th Street & Osborn Road WQARF

55-922346

PROJECT LOCATION: 3233 North 37th Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
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 in
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ee

t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
am
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.

or D
at

e 
(T

im
e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 135'

Cement Bentonite Grout
From 1.5' to 130'

Hydrated Bentonite Chip Seal
From 130' to 133'

10/20 Colorado Silica Sand
From 133' to 247'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 135' to 245'

SM

ML

SILT WITH SAND (SAA),  continued

note: increase in fine to medium grained
sand (25%), trace fine grained, angular
gravel at 97'

note: decrease in fine to coarse grained
sand, trace angular gravel at 104'

note: tightly compacted from 104' to 111'

SILTY SAND,  60% fine to coarse
grained sand, 30% fines (predominantly
silt), some clay, 10% fine grained,
subangular gravel, wet

note: increase in coarse grained sand
(70%) at 122'

note: cobbles at 124'

note: decrease in coarse grained sand
(60%) at 126'

SILT WITH GRAVEL,  80% fines
(predominantly silt with some clay), 20%
fine grained, angular gravel, moist

BMW-

17D-94

BMW-

17D-114

BMW-

17D-134

(ECP) 40th Street & Osborn Road WQARF

55-922346

PROJECT LOCATION: 3233 North 37th Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
ep

th
 in

 F
ee

t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
am
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or D
at

e 
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 135' to 245'

10/20 Colorado Silica Sand
From 133' to 247'

ML

ML

SM

ML

SM

SW

SM

SILT WITH GRAVEL,  continued

SANDY SILT WITH GRAVEL,  60%
fines (predominantly silt), some clay,
20% coarse grained sand, 20% fine
grained, subangualr gravel, wet

note: fine to coarse grained sand at 146'
note: cobbles at 147'

SILTY SAND WITH GRAVEL,  70%
fine to coarse grained sand, well graded,
15% fine grained, subangular gravel,
15% fines (silt), wet

SILT WITH SAND AND GRAVEL,
80% fines (predominantly silt), 10% fine
to coarse grained sand, 10% fine
grained, subangular to angular gravel

SILTY SAND WITH GRAVEL,  70%
fine to coarse grained sand, well graded,
15% fines (predominantly silt), 15% fine
grained, subangular gravel, wet

WELL GRADED SAND WITH SILT,
increase in coarse grained sand (80%),
decrease in fines (10%)

SILTY SAND WITH GRAVEL,  80%
fine to coarse grained sand, 20% fine to
coarse grained, subangular to angular
gravel, 20% silt (predominantly silt)

(ECP) 40th Street & Osborn Road WQARF

55-922346

PROJECT LOCATION: 3233 North 37th Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
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 in
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ee

t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
am
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at

e 
(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 135' to 245'

10/20 Colorado Silica Sand
From 133' to 247'

SM

SM

SM

ML

SM

ML

SM

SW-SM

SM

SILTY SAND,  70% fine to coarse
grained sand, 30% fines (predominantly
silt), some clay, wet

SILTY SAND WITH GRAVEL

SILTY SAND WITH GRAVEL,  50%
fine to coarse grained sand, 25% fines
(predominantly silt), some clay, 25% fine
to coarse grained, angular gravel, wet

note: poorly graded coarse graineds and
with fine to coarse grained gravel, trace
fines, wet from 204' to 206'

SANDY SILT,  70% fines
(predominantly silt), some clay, 30% fine
to medium grained sand, moist, compact

SILTY SAND WITH GRAVEL,  60%
fine to coarse grained sand, 20% fines
(predominantly silt), 20% fine to coarse
grained gravel
SILT WITH SAND,  80% fines
(predominantly silt), some clay, 20% fine
to coarse grained sand, tightly
compacted

note: driller reported difficulty drilling
at 222'

note: small cobbles observed in core bit
at 223' and 225'

note: increase in coarse grained sand
at 223'

note: loose and wet at 226'

SILTY SAND WITH GRAVEL,  60%
medium to coarse grained sand, 25%
fines (predominantly silt), some clay,
15% fine to coarse grained gravel, few
cobbles

WELL GRADED SAND WITH
GRAVEL,  70% medium to coarse
grained sand, 20% fine to coarse
grained gravel, 10% fines
(predominantly silt), wet
SILTY SAND WITH GRAVEL,  50%
fine to coarse grained sand, 25% fine to
coarse grained gravel, 25% fines
(predominantly silt), moist

BMW-

17D-214

BMW-

17D-234

(ECP) 40th Street & Osborn Road WQARF

55-922346

PROJECT LOCATION: 3233 North 37th Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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or D
at

e 
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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BORING LOG I.D.:



(Continued)

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 135' to 245'

4" Diameter Threaded
PVC Bottom Cap

10" ± Diameter Borehole

Bentonite Chips
From 247' to 267'

Total Depth = 267'

SM SILTY SAND WITH GRAVEL,
continued

note: increase in coarse grained sand
(60%), decrease in fines (15%), some
large cobbles observed

note: increase in fines (30%), decrease
in coarse grained sand (50%) at 246'

No Recovery - Slough material = fine
grained sand, very wet from 254' to 260'

POORLY GRADED SAND WITH SILT
AND CLAY,  85% fine grained sand,
15% silt to clay mix fines, very
compacted, hard, dry at 261', clay lens
at 262'
SILTY SAND,  60% fine to coarse
grained sand, 30% fines (pedominantly
silt), 10% fine grained gravel, wet

Total Depth = 267'

(ECP) 40th Street & Osborn Road WQARF

55-922346

PROJECT LOCATION: 3233 North 37th Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:

D
ep

th
 in

 F
ee

t

E
le

va
tio

n 
in

 F
ee

t

G
ra

ph
ic

al
Lo

g

U
ni

fie
d 

S
oi

l
C

la
ss

ifi
ca

tio
n

P
ID

M
et

er
R

ea
di

ng
 (

pp
m

)

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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e 
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METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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Lock Well Cap, Flush Mounted
Steel Well Vault and Concrete Pad

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 215'

Cement Bentonite Grout
From 1.5' to 211'

ML

ML

2" Asphaltic Concrete over
6" Fill

SANDY SILT,  60% fine to coarse
grained sand, 30% fines (predominantly
silt), 10% fine to coarse grained gravel,
dry

SILT WITH SAND,  70% fines
(predominantly silt), 20% fine to coarse
grained sand, 10% fine grained,
subangular gravel, loose, dry

note: weakly cemented nodules from
26' to 30'

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:Cascade Drilling LP

- - -

D
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 in
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ee

t

14-2019-2034

START DATE:
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in
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ee

t

55-922865

2801 North 31st Street(ECP) 40th Street & Osborn Road WQARF

Phoenix, AZ
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PROJECT LOCATION:PROJECT:

HAMMER CALIBRATION-ENERGY TRANSFER RATIO:

L. Baader

DRILLER FIRM:

BORING DIA.:

90°ORIENTATION:

10"

Sonic
S

am
pl

e 
ID

.
or D

at
e 

(T
im

e)

START TIME: - - -

PROJECT FEATURE:

Hydropunch

9/5/2019

- - -

RIG I.D.:

RIG TYPE:

BORING TYPE:

HAMMER TYPE:

- - -

- - -

WOOD PROJECT #:

- - -

- - -

COORDINATES:

P
ID

M
et
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R
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ng
 (

pp
m

)

STATION/OFFSET:

- - -COMPLETION TIME:9/6/2019COMPLETION DATE:

NAVD88

REFERENCE:

COORDINATE SYS:

SURFACE ELEV. (FT):

VERTICAL DATUM:

D
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 in

 F
ee

t

Latitude, Longitude

33.479444º, -112.015000º

LOGGED BY:

DRILLER:

1157.003' ±

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 215'

Cement Bentonite Grout
From 1.5' to 211'

ML

ML

ML

ML

SM

ML

SILT WITH SAND,  continued

note: weakly cemented nodules from
44' to 53'

SANDY SILT,  50% fines
(predominantly silt), 40% fine to coarse
grained sand, 10% fine grained,
subangular gravel, loose, dry

SANDY SILT WITH GRAVEL,  40%
fines (predominantly silt), 40% fine to
coarse grained sand, 20% fine to coarse
grained, angular to subangular gravel,
loose, dry

SILT WITH SAND,  75% fines
(predominantly silt), 15% fine to coarse
grained sand, 10% fine grained gravel,
moist, slightly compact

SILTY SAND,  70% fine to coarse
grained sand, 25% fines (predominantly
silt), 5% fine grained, angular gravel,
wet
SILT WITH SAND,  80% fines
(predominantly silt), 15% fine to coarse
grained sand, 5% fine grained, angular
gravel, moist, slightly compact

BMW-

18D-80

(ECP) 40th Street & Osborn Road WQARF

55-922865

PROJECT LOCATION: 2801 North 31st Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
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.

or D
at

e 
(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 215'

Cement Bentonite Grout
From 1.5' to 211'

ML

ML

ML

ML

SILT WITH SAND,  continued

SILTY SAND (SAA)

SANDY SILT,  70% fines
(predominantly silt), 30% fine grained
sand, wet, uniform

SILT,  80% fines (predominantly silt),
10% fine grained sand, 10% fine to
coarse grained gravel, few cobbles,
moist

SANDY SILT WITH GRAVEL,  60%
fines (predominantly silt), 25% fine to
coarse grained sand, 15% fine to coarse
grained gravel

BMW-

18D-100

BMW-

18D-120

(ECP) 40th Street & Osborn Road WQARF

55-922865

PROJECT LOCATION: 2801 North 31st Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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.
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(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 215'

Cement Bentonite Grout
From 1.5' to 211'

ML

ML

SW

ML

ML

SW

SANDY SILT WITH GRAVEL,
continued

SILT,  90% fines (predominantly silt),
some clay, 10% fine grained sand

WELL GRADED SAND,  90% fine to
coarse grained sand, 10% fine to coarse
grained gravel, wet, trace fines

note: cobbles at 168'

SILT (SAA),  90% fines (predominantly
silt), some clay, 10% fine grained gravel

note: cobbles at 172'

SANDY SILT WITH GRAVEL,  40%
fines (predominantly silt), 30% fine to
coarse grained gravel, few cobbles, wet

WELL GRADED SAND WITH SILT,
75% fine to coarse grained sand, 15%
fines (predominantly silt), 10% fine to
coarse grained, subangular gravel, wet

BMW-

18D-160

(ECP) 40th Street & Osborn Road WQARF

55-922865

PROJECT LOCATION: 2801 North 31st Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
ep

th
 in

 F
ee

t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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im
e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

Cement Bentonite Grout
From 1.5' to 211'

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 215'

Hydrated Bentonite Chip Seal
From 211' to 213'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 135' to 245'

10/20 Colorado Silica Sand
From 133' to 247'

SW

ML

SW

WELL GRADED SAND WITH SILT,
continued

SANDY SILT WITH GRAVEL (SAA)

note: increase in coarse grained sand
at 196'

note: increase in fines (50%) at 200'

note: decrease in coarse grained sand
(back to fine to coarse grained) at 212'

note: well graded sand lens from
215' to 216'

WELL GRADED SAND WITH SILT
AND GRAVEL,  60% medium to
coarse grained sand, 255 fines
(predominantly silt), 15% fine to coarse
grained gravel

note: increase in fines (35%) at 235'

(ECP) 40th Street & Osborn Road WQARF

55-922865

PROJECT LOCATION: 2801 North 31st Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
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 F
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
am
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.

or D
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e 
(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 215' to 265'

10/20 Colorado Silica Sand
From 213' to 267'

4" Diameter Threaded
PVC Bottom Cap

Bentonite Chips
From 247' to 267'

Total Depth = 274'

SW

ML

CL

WELL GRADED SAND WITH SILT
AND GRAVEL,  continued

SANDY SILT WITH GRAVEL,  60%
fines (mix silt to clay, predominantly silt),
20% fines to coarse grained sand, 20%
fine to coarse grained gravel

note: primarily fine grained sand from
252' to 259'

SANDY CLAY,  50% fines
(predominantly clay), some silt, 50% fine
to coarse grained sand

note: predominantly fine grained sand
at 266'

note: bedrock tagged at 267'6", Camel's
Head Formation (no recovery)

Total Depth = 274'

BMW-

18D-260

(ECP) 40th Street & Osborn Road WQARF

55-922865

PROJECT LOCATION: 2801 North 31st Street

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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)

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
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 in
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:

S
am
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ID
.

or D
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e 
(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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N/A

BORING LOG I.D.:



Lock Well Cap, Flush Mounted
Steel Well Vault and Concrete Pad

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 202'

Cement Bentonite Grout
From 1.5' to 194'

SM

ML

2" Asphaltic Concrete over
6" Fill

SILTY SAND WITH GRAVEL,  60%
fine to coarse grained sand, 20% fines
(predominantly silt), 20% fine grained,
angular to subangular gravel, dry

SANDY SILT WITH GRAVEL,  60%
fines (predominantly silt), 25% fine
grained sand, 15% fine grained gravel,
dry

note: fine to coarse grained sand (25%)
from 20' to 22'

note: fine grained sand (25%) from
22' to 40'

note: weakly cemented nodules at 30'

VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:Cascade Drilling LP

- - -

D
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 in

 F
ee

t

14-2019-2034

START DATE:

E
le
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n 
in

 F
ee

t

55-922866

3218 East Sheridan Avenue(ECP) 40th Street & Osborn Road WQARF

Phoenix, AZ
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PROJECT LOCATION:PROJECT:

HAMMER CALIBRATION-ENERGY TRANSFER RATIO:

L. Baader

DRILLER FIRM:

BORING DIA.:

90°ORIENTATION:

10"

Sonic
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e 
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.
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(T
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e)

START TIME: - - -

PROJECT FEATURE:

Hydropunch

9/16/2019

- - -

RIG I.D.:

RIG TYPE:

BORING TYPE:

HAMMER TYPE:

- - -

- - -

WOOD PROJECT #:

- - -

- - -

COORDINATES:

P
ID

M
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R
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ng
 (

pp
m

)

STATION/OFFSET:

- - -COMPLETION TIME:9/20/2019COMPLETION DATE:

NAVD88

REFERENCE:

COORDINATE SYS:

SURFACE ELEV. (FT):

VERTICAL DATUM:

D
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 in

 F
ee

t

Latitude, Longitude

33.475000º, -112.011944º

LOGGED BY:

DRILLER:

1152.042' ±

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 202'

Cement Bentonite Grout
From 1.5' to 194'

ML

ML

SW

ML

ML

ML

ML

SANDY SILT WITH GRAVEL,
continued

note: fine to coarse grained sand at 40'

SANDY SILT WITH GRAVEL,  40%
fine to coarse grained sand, 40% fines
(predominantly silt), 20% fine grained,
subangular gravel, dry

note: caliche from 56' to 58'

WELL GRADED SAND WITH SILT
AND GRAVEL,  60% fine to coarse
grained sand, 30% fines (predominantly
silt), 20% fine grained, subangular to
subrounded gravel, dry

SILT,  80% fines (predominantly silt),
10% fine grained sand, 10% fine
grained, subrounded gravel, moist

SANDY SILT,  60% fines (silt), 30%
fine to coarse grained sand, 10% fine
grained, subrounded to subangular
gravel, wet

SILT,  90% fines (silt), 10% fine to
medium grained sand, wet

SILT WITH SAND,  80% fines
(predominantly silt), 15% fine grained,
subangular to subrounded sand, 5% fine
grained, subrounded gravel, weakly
cemented nodules at 85', medium
plasticity, dark brown, moist, no odor

(ECP) 40th Street & Osborn Road WQARF

55-922866

PROJECT LOCATION: 3218 East Sheridan Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)

D
ep

th
 in

 F
ee

t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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.

or D
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e 
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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1062.0

(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 202'

Cement Bentonite Grout
From 1.5' to 194'

ML

ML

SM

ML

SILT WITH SAND,  continued

note: <5% fine grained gravel, 20% fine
grained sand

SANDY SILT,  70% fines
(predominantly silt), 25% fine to coarse
grained, subrounded sand, 5% fine
grained, subrounded gravel, medium
plasticity, dark brown, moist, no odor

SILTY SAND,  70% fine grained,
subrounded sand, 25% fines
(predominantly silt), 5% coarse grained,
subrounded to subangular gravel,
uncemented, nonplastic, dark brown,
wet, no odor

SANDY SILT,  70% fines
(predominantly silt), some clay, 25% fine
grained sand, poorly graded, 5% fine to
coarse grained, rounded to subrounded
gravel

(ECP) 40th Street & Osborn Road WQARF

55-922866

PROJECT LOCATION: 3218 East Sheridan Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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e 
(T
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 202'

Cement Bentonite Grout
From 1.5' to 194'

ML

SM

SM

SW

SANDY SILT,  continued

note: increase fine grained sand (30%)
at 140'

note: weakly cemented nodules from
154' to 156'

SILTY SAND,  60% poorly graded, fine
grained sand, 40% fines (predominantly
silt), wet, uniform consistency

SILTY SAND WITH GRAVEL,  40%
predominantly coarse grained sand,
40% fines (predominantly silt), 20% fine
grained, angular gravel, wet

WELL GRADED SAND WITH SILT
AND GRAVEL,  60% fine to coarse
grained sand, predominantly coarse
grained, 20% fines (predominantly silt),
20% fine grained, angular gravel, wet

(ECP) 40th Street & Osborn Road WQARF

55-922866

PROJECT LOCATION: 3218 East Sheridan Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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VISUAL CLASSIFICATION
(Color, Moist, % by wt., Plasticity, Dilatancy,

Toughness, Dry Strength, Consistency)
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t

WELL INFORMATION
(Construction Details and/or Drilling Remarks)

ADWR REG. #:
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e 
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e)

METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)

N/A

BORING LOG I.D.:



(Continued)

Cement Bentonite Grout
From 1.5' to 194'

Hydrated Bentonite Chip Seal
From 194' to 197'

4" Diameter Flush Threaded
Schedule 40 Blank PVC
Casing From 0 to 202'

10/20 Colorado Silica Sand
From 197' to 252'

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 202' to 252'

SW

ML

SW

WELL GRADED SAND WITH SILT
AND GRAVEL,  continued

note: fine to coarse grained gravel
(20%)

SANDY SILT,  40% fines
(predominantly silt), 30% fine to coarse
grained sand

WELL GRADED SAND WITH SILT
AND GRAVEL,  50% fine to coarse
grained sand, predominantly coarse
grained, 30% fines (predominantly silt),
20% fine to coarse grained, subangular
to angular gravel, trace cobbles

note: fines increased clay/silt
predominantly silt

(ECP) 40th Street & Osborn Road WQARF

55-922866

PROJECT LOCATION: 3218 East Sheridan Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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WELL INFORMATION
(Construction Details and/or Drilling Remarks)
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METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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(Continued Next Page)
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(Continued)

10" ± Diameter Borehole

4" Diameter Flush Threaded
Schedule 40 Screen (0.020")
From 202' to 252'

10/20 Colorado Silica Sand
From 197' to 252'

4" Diameter Threaded
PVC Bottom Cap

Bentonite Chips From 252' to 255'
Total Depth = 255'

SW WELL GRADED SAND WITH SILT
AND GRAVEL,  continued

note: increase percentage,
predominantly fine grained sand (70%),
decrease in fines (20%), gravel (10%)
at 246'

note: weakly cemented nodules at 250'

note: sand decrease to 60%,
predominantly coarse grained, but fine
to coarse grained fines (30%), fine to
coarse grained, angular (20%)

Total Depth = 256'

(ECP) 40th Street & Osborn Road WQARF

55-922866

PROJECT LOCATION: 3218 East Sheridan Avenue

Phoenix, AZ

PROJECT:

PROJECT FEATURE:
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(Color, Moist, % by wt., Plasticity, Dilatancy,
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WELL INFORMATION
(Construction Details and/or Drilling Remarks)
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METHOD

N/AN/A

GROUNDWATER

DATE

82.95

Environment & Infrastructure Solutions, Inc.
4600 East Washington Street, Suite 600

Phoenix, Arizona 85034

HOURDEPTH(ft bgs)
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Northing (ft):

Easting (ft):

LS Elev. (ft):

Ref. Pnt.:

Ref. Pnt. Elev. (Ft):

Depth to Water (ft):

Date:
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Total Depth bls (ft):

Drill Method:

Diameter of Casing:

Type of Casing:

Slot Size:

Filter:

ADWR Reg. No.

Lithologic Log:

PAGE 1 OF 9
HARGIS + ASSOCIATES, INC.

Hydrogeology/Engineering

Note:

Lithologic Description

           PID = Photoionization detector

Temperature in degrees Fahrenheit5/23/17 - 5/30/17

Sonic

NA

NA

NA

NA

Not Applicable (NA)

 1208

 906450.10

 677131.12

Approx. 1,120

245

41.8

55-920470

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

Logged by MFW; Checked by MFW

±

ECP - 48th Street and Indian School Road

39.6/
90.3

55.2/
89.9
62.2/
89.7

68.5/
125.9

55.3/
111.9

90.2/
103.4

63.2/
127.7

45/
108.6
59.3/
123.2

59.7/
102.7

31.9/
105.8

46.3/
101.4

44.1/
110.8

ML

SM

ML

ML

ML

ML

SILT WITH SAND - Reddish brown (5YR4/4); 85% nonplastic fines; 15% fine 
trace medium sand.
Firm, moist, moderate reaction to HCl.

Color change to Yellowish red (5YR4/6) at 5.5'.

Color change to Yellowish red (7.5YR7/6) at 8'.

Borehole hand augered to 5.6 feet.

SILTY SAND - Reddish brown (5YR4/4); 60% fine to coarse subrounded sand; 
40% nonplastic fines; 10% fine subangular to subrounded gravel to ¾".
Loose, dry, moderate reaction to HCl.

SANDY SILT - Light reddish brown to reddish brown (5YR6/4 to 5YR5/4);
65% nonplastic fines; 30% fine to medium, less coarse subrounded sand;
5% fine subrounded granitic gravel to 3/8".
Hard to 13', firm below, strong reaction to HCl, dry.
SILT - Reddish brown (5YR5/4); 90% nonplastic fines; 10% fine sand.
Strong reaction to HCl, hard, dry.

SANDY SILT - Reddish brown (5YR4/4); 65% nonplastic fines; 30% fine to 
coarse subrounded sand; 5% fine subrounded gravel to 5/8".
Soft, moist, no reaction to HCl.
At 21.5' - Contains gravel size sandstone clasts with black cement.
SILT WITH SAND- Light reddish brown to reddish brown (5YR6/4 to 5YR4/4); 
80% nonplastic fines; 15% fine, less medium, trace coarse subrounded sand; 
5% fine subangular gravel to 3/8".
Firm, strong reaction to HCl, contains pink (5YR8/3) stringers of caliche.

BBH-15D
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HARGIS + ASSOCIATES, INC.
Hydrogeology/Engineering

Lithologic Description

Lithologic Log:

PAGE 2 OF 7

Logged by MFW; Checked by MFW

SILT WITH SAND - Continued.

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

39.3/
89.9

124.7/
117.1

39.3/
89.9

76.9/
137.8
66.2/
91

51.5/
111.5

22.6/
88.6

77.8/
98.9

35.2/
91.5

15.1/
80.6

41.1/
100.5

22.2/
99.1

16.4/
92.1

42.6/
90.1

24.7/
84.7

48.3/
100.7

20.3/
98.9

ML

ML

ML

ML

ML

ML

SANDY SILT - Reddish brown (5YR4/4); 70% nonplastic fines; 20% fine to 
coarse subrounded sand; 10% fine subangular to subrounded gravel to ½".
Firm, wet at 39', moderate reaction to HCl.

Encounter groundwater at 41.8'.

SILT WITH SAND - Reddish brown (5YR4/4); 85% nonplastic fines; 15% fine to 
medium, trace coarse subrounded sand.
Wet, weak reaction to HCl, firm, abundant mica.

SANDY SILT - Reddish brown (5YR4/4); 65% nonplastic fines; 30% fine to 
coarse subrounded sand; 5% fine subangular to subrounded gravel to ¼".
Firm to 57.5', soft to 59.5, hard below, wet, weak HCl.

SILT - Yellowish red (5YR4/6); 90% nonplastic fines; 10% fine, trace medium 
sand.
Wet, moderate reaction to HCl, firm.

SILT WITH SAND - Yellowish red (5YR4/6); 80% nonplastic fines; 20% fine to 
medium, less coarse subrounded sand; trace fine angular gravel to 3/8".
Firm to hard, wet, moderate reaction to HCl.
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HARGIS + ASSOCIATES, INC.
Hydrogeology/Engineering

Lithologic Description

Lithologic Log:

PAGE 3 OF 7

Logged by MFW; Checked by MFW

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

10.8/
92.1

8.3/
85.6

44.8/
110.6

20.6/
100.4

74.3/
92.6
12.3/
85.8

7.1/
87.4

29.2/
85.8

21.1/
98.7

47/
90.5

43.1/
91.9

104.6/
122.3

85.2/
109

46.2/
98

39/
85.3

12/
130.4

37.8/
137.8

ML

ML

ML

ML

ML

SM

ML

SM

ML

ML

ML

SANDY SILT WITH GRAVEL - Reddish brown (5YR4/4); 55% nonplastic fines; 
30% fine to coarse subrounded sand; 15% fine subangular to subrounded 
gravel.
Wet, weak to moderate reaction to HCl, soft.
SILT - Yellowish red (5YR5/6); 90% nonplastic fines; 10% fine, trace medium 
sand.
Wet, moderate to strong reaction to HCl.

SANDY SILT WITH GRAVEL - Same as above with trace coarse subrounded 
gravel to 1½".
No to weak reaction to HCl, firm.

SILT - Reddish brown (5YR4/4); 90% nonplastic fines; 10% fine, trace medium 
subrounded sand; trace fine subrounded gravel to 1/4".
Wet, moderate to strong reaction to HCl, hard.

SANDY SILT WITH GRAVEL - Same as above with 60% nonplastic fines; 25% 
fine to coarse subrounded sand; 15% fine, trace coarse subangular to 
subrounded gravel to 1".
Firm, weak reaction to HCL, wet.

SILTY SAND WITH GRAVEL - Reddish brown (5YR4/4); 40% fine to coarse 
subrounded to rounded sand; 40% nonplastic fines; 20% fine subrounded 
gravel to ½".
Firm, wet, no reaction to HCL.
SILT - Yellowish red (5YR4/6); 90% nonplastic fines; 10% fine to medium 
subrounded sand.
Wet, firm, weak reaction to HCL.

SANDY SILT WITH GRAVEL - Same as above.

SILT - Reddish brown (5YR4/4); 95% nonplastic fines; 5% fine, trace medium 
sand; trace fine subangular gravel to 1/4".
Moist, hard, moderate to strong reaction to HCl.

SILT WITH SAND - Reddish brown (5YR5/4); 80% nonplastic fines; 20% fine 
trace medium subrounded sand; trace fine subrounded gravel to 5/8".
Wet, soft, weak to moderate reaction to HCL.

GRAVELLY SILT WITH SAND - Reddish brown (5YR4/4); 55% nonplastic 
fines; 25% fine, less coarse subangular to subrounded gravel to 1½"; 20% fine 
to coarse subangular to subrounded sand.
Hard, moist, strong reaction to HCl.
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HARGIS + ASSOCIATES, INC.
Hydrogeology/Engineering

Lithologic Description

Lithologic Log:

PAGE 4 OF 7

Logged by MFW; Checked by MFW

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

49.4/
117.4

97.6/
109.7

24.9/
139.2

50.6/
133.3

15.7/
115.1

18.1/
115.3

22.9/
114.2

19.6/
93.3

11.4/
91.5

20.6/
92.8

11.7/
109.7

13.8/
94.2

11.2/
109.7

45.2/
165.7

13.6/
95.1

25.2/
130.2

10.5/
97.5

ML

SM

ML

SM

ML

ML

SM/ML

ML

ML

ML

GRAVELLY SILT WITH SAND - Reddish brown (5YR4/4); 55% nonplastic fines; 
25% fine, less coarse subangular to subrounded gravel to 1½"; 20% fine to 
coarse subangular to subrounded sand.
Hard, moist, strong reaction to HCl.
SILTY SAND WITH GRAVEL - Dark reddish brown (5YR3/4); 40% fine to 
coarse subrounded to rounded sand; 35% nonplastic fines; 25% fine, less 
coarse subrounded gravel to 11/2".
Loose, no reaction to HCl, wet.
GRAVELY SILT WITH SAND - Same as above with fine, less coarse angular to 
subangular gravel.
Very hard 118 to 120'.

SILT WITH SAND - Yellowish red (5YR4/6); 20% fine to coarse subangular to 
subrounded sand; 80% nonplastic fines; trace fine angular gravel to 3/8".
Strong reaction to HCl, very hard, moist.

SILTY SAND/SANDY SILT WITH GRAVEL - Reddish brown (5YR4/4); 50% 
nonplastic fines; 30% fine to coarse subangular to subrounded sand; 20% fine 
subangular to rounded gravel to 3/4".
Soft, wet, no reaction to HCl.
SILT WITH SAND - Same as above.

SANDY SILT WITH GRAVEL - Reddish brown (5YR5/4); 55% nonplastic fines; 
30% fine to coarse subangular to subrounded sand;15% fine to coarse 
subangular to subrounded gravel to 2½".
No to weak reaction to HCl, soft, wet.

SILT WITH SAND - Yellowish red (5YR4/6); 80% nonplastic fines; 20% fine to 
coarse subangular to subrounded sand; trace fine subangular gravel to ¼".
Moist, very hard, moderate to strong reaction to Hcl.

SANDY SILT - Reddish brown (5YR4/4); 55% nonplastic fines; 35% fine to 
coarse subangular to subrounded sand; 10% fine angular to subangular gravel 
to ¾".
Firm, no reaction to HCl, wet.

SILTY SAND WITH GRAVEL - Reddish brown (5YR4/4); 40% nonplastic fines; 
35% fine to coarse subangular to subrounded sand; 25%  fine, trace coarse 
angular to subrounded gravel to 1½".
Firm, no reaction to HCl, wet.
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Hydrogeology/Engineering

Lithologic Description
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PAGE 5 OF 7

Logged by MFW; Checked by MFW

ML

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

16.5/
100.9

12/
88.1

12.1/
85.4

25.1/
146.4

9.8/
94.6

12.8/
90.1

7.2/
107.2

34.5/
99.1

30.8/
106.8

31.5/
101.4

53.7/
140.5

20.2/
107.4

38/
139.6
10.5/
113.3

16.2/
105.6

10.8/
125

15.4/
131.8

8.6/
128.3

ML

SM/ML

ML

ML

SM

ML

SM/ML

SM

ML

GRAVELY SILT WITH SAND - Reddish brown (5YR4/4); 55% nonplastic fines; 
30% fine, less coarse subangular gravel to 2"; 15% fine to coarse subangular 
sand.
Wet, hard, no to locally strong reaction to HCl.
SILTY SAND/SANDY SILT WITH GRAVEL - Reddish brown (5YR4/4); 50% 
nonplastic fines; 35% fine to coarse subrounded to rounded sand; 15% fine 
subangular gravel to ¾".

No reaction to HCl, wet, firm.

SILTY SAND WITH GRAVEL - Reddish brown (5YR4/4); 45% fine to coarse 
subrounded to rounded sand; 35% nonplastic fines; 20% fine subrounded 
gravel to ¾".
Wet, soft, no reaction to HCl.

GRAVELY SILT WITH SAND - Same as above.
2" subrounded gravel at 160'.
Wet, no reaction to HCl, firm.

SANDY SILT WITH GRAVEL - Same as above.
3¼' subrounded cobble at 163'.

GRAVELLY SILT WITH SAND - Same as above.

SILTY SAND/SANDY SILT WITH GRAVEL - Same as above.

GRAVELLY SILT WITH SAND - Brown (7.5YR4/3); Same as above.

SILTY SAND - Brown (7.5 YR4/4); 80% fine to coarse subrounded to rounded 
sand; 20% nonplastic fines.
Wet, loose, so reaction to HCl, contains abundant biotite and black sands.
GRAVELLY SILT WITH SAND - Brown (7.5YR4/4); Same as above with 
subrounded cobbles to 5" at 182, 188, and 191'.
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Lithologic Log:
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Logged by MFW; Checked by MFW

GRAVELLY SILT WITH SAND - Continued

SM

SM

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D

308/
109.7

16.8/
150.8

13.2/
95.5

83.8/
105.4

46.3/
100.2

58.9/
94.1

44.4/
90.5

38.7/
89

38/
88.8

145.7/
130.2

54.8/
131.7
137.3/
113.3

105.7/
123

54.7/
111.5

37.4/
127.5

6.2/
113.9

16/
142.7

ML

ML

ML

SILTY SAND - Reddish brown (5YR4/4); 65% fine to coarse subangular to 
subrounded sand; 30% nonplastic fines; 5% fine subangular greavel to 3/8".
Wet, firm, no reaction to HCl.
SANDY SILT WITH GRAVEL - Dark reddish brown (5YR3/4); 55% nonplastic 
fines; 25% fine to coarse subangular to subrounded sand; 25% fine, less 
coarse angular to subangular gravel; trace subrounded platy schist cobbles to 
3½".
Firm to locally hard, wet, no reaction to HCl.

SILTY SAND WITH GRAVEL - Dark reddish brown (5YR3/4); 40% nonplastic 
fines; 35% fine to coarse subrounded to rounded sand; 25% fine, less coarse 
angular to subrounded gravel to 2½".
Wet, firm, no reaction to HCl.

SILT WITH SAND - Brown (7.5YR5/3); 85% non to low plastic fines; 15% fine 
sand.
Hard, moist, becoming dry with depth, strong reaction to HCl.  Contains 
abundant stringers of clayey silt and well cemented sands.  Appears to be 
upper weathered portion of the Camelshead formation.  
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ML

SILT WITH SAND  - Continued.

TOTAL DEPTH OF BORING =
249 FEET BELOW LAND SURFACE

84.7/
143.7

23.3/
85.4

17.3/
82.2

4.4/
112.8

3.2/
117.3

6.5/
107.9

At 239 feet; Becomes competent.

BBH-15D

LITHOLOGIC LOG FOR BORING BBH-15D



ASPHALT
AGGREGATE BASE COURSE
SILT – Reddish brown (5YR4/4); 95%
nonplastic fines; 5% fine subrounded
sand. Soft to locally firm, moist to 5’, dry
below, strong reaction to HCl, contains
visible caliche. Color change to Light
reddish brown (5YR6/4) at 5.5’. Color
change to reddish brown (5YR5/4), sand
up to 10% at 12’. 5% subangular gravel
to 3/8” at 25.5’. Borehole air knifed to 5.6
feet.

15
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0 --
--

ML

0.5
0.8
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0.2
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4.1
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Borehole
Abandoned
With
Neat
Cement

15
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5

0

8.125" Borehole

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:

DEPTH TO WATER:

DRILLING METHOD:DRILLING COMPANY:
D

EP
TH

(fe
et

)

G
R

AP
H

IC
LO

G

U
SC

S LITHOLOGIC DESCRIPTION
OF MATERIAL

WELL ABANDONEMENT
DIAGRAM

SA
M

PL
E

MONITOR WELL:

LAND SURFACE ELEV:

PID
(ppm)

REVIEWED BY:
SAMPLING METHOD:
PID:

DATE ABANDONED:

PCE
Result
(ug/L)

ADWR No.:
8.125 / 6.0

261 ft bls

12/18/17 - 12/21/17

Sonic

1210 U

39 ft bls

M Wiese

12/22/2017

B. Waggle
hydropunch

Minirae3000

abandoned

ECP 48th Indian School Rd

1133
SMW-14B

SCREEN INTERVAL: ABANDONED
PCE = tetrachloroethene
ft bls = feet below land surface

1 of 13Page



SILT WITH SAND – Dark reddish brown
(5YR3/4); 85% nonplastic fines; 15%fine
to medium, trace coarse subrounded
sand. Wet, weak reaction to HCl.

SILT – Reddish brown (5YR5/4 to
5YR4/4); 90% nonplastic fines; 10% fine,
trace medium sand. Dry, strong reaction
to HCl to 30’, wet, weak reaction below.

SILT WITH SAND – Yellowish red
(5YR4/6); 80% nonplastic fines; 15% fine
to medium, trace coarse subangular to
subrounded sand; 5% fine subangular to
subrounded gravel to 3/8”. Weak reaction
to HCl, soft, moist.

SANDY SILT – Reddish brown (5YR4/4);
65% nonplastic fines; 30% fine to coarse
subangular to subrounded sand; 5% fine
subangular gravel to 3/8”.

SILT WITH SAND – 85% nonplastic
fines; 15% fine, less medium subrounded
sand. Firm, weak to locally strong
reaction to HCl at 38’, moist.
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8.125" Borehole

BOREHOLE DIA (inch).:

DATE DRILLED :

LOGGED BY:
TOTAL BOREHOLE DEPTH:
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DRILLING METHOD:DRILLING COMPANY:
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<0.25

SILTY SAND WITH GRAVEL – 45% fine
to coarse subrounded sand; 40%
nonplastic fines; 15% fine subrounded to
rounded gravel to ¾”. Loose, wet, weak
reaction to HCl. Groundwater at 39.3’
when borehole advanced to 55’.

SANDY SILT – Reddish brown (5YR5/4);
65% nonplastic fines; 35% fine to coarse
subrounded sand. Moist, weak reaction
to HCl, firm.

SILTY SAND WITH GRAVEL – Reddish
brown (5YR4/4); 45% nonplastic fines;
40% fine to coarse subrounded sand;
15% fine subangular to subrounded
gravel to ½”. Wet, firm, weak to moderate
reaction to HCl.

SANDY SILT – Reddish brown (5YR4/4);
65% nonplastic fines; 35% fine to coarse
sand. Firm, moist, weak reaction to HCl.

SILTY SAND WITH GRAVEL – Same as
above with 20% fine subrounded gravel
to ¾”. Loose, wet, no reaction to HCl.

SANDY SILT – Same as above.

SILTY SAND WITH GRAVEL – Same as
above with fine gravel to ½“.
SANDY SILT – Same as above. Hard at
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<0.25

67’. 60% nonplastic fines; 40% fine to
coarse sand; trace fine rounded gravel to
½ “ at 68 to 70’. Silty sand stringer at
71.5’.

SILTY SAND WITH GRAVEL – Reddish
brown (5YR4/4); 50% fine to coarse
subrounded to rounded sand;  30%
nonplastic fines; 20% fine subangular to
subrounded gravel to ½”. Wet, no
reaction to HCl, loose with firmer areas at
75-76’, 77.5-79’, and 80-82’.
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7.36

SILT WITH SAND – Dark reddish brown
(5YR3/4); 80% nonplastic fines; 20% fine
to coarse subrounded sand; trace fine
subrounded gravel to ¼”. Firm, no
reaction to HCl, wet.
GRAVELLY SILT WITH SAND – Reddish
brown (5YR4/4); 60% nonplastic fines;
25% fine subangular to subrounded
gravel to ¾“; 15% fine to coarse
subrounded sand. Firm to hard, wet,
weak reaction to HCl.

SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse subrounded to
rounded sand; 35% nonplastic fines; 10%
fine subrounded gravel to 3/8”. Wet,
loose, no reaction to HCl.
SANDY SILT WITH GRAVEL – Reddish
brown (5YR4/4); 60% nonplastic fines;
25% fine to coarse subrounded sand;
15% fine subangular to subrounded
gravel to 5/8”. Hard, wet, weak to
moderate reaction to HCl.
SILTY SAND – Same as above.

SANDY SILT WITH GRAVEL – Reddish
brown (5YR5/4); 55% nonplastic fines;
30% fine to coarse subrounded sand;
15% fine angular, trace coarse
subrounded gravel to 1”. Wet, moist at
98’, hard, moderate to locally strong
reaction to HCl.

SILTY SAND WITH GRAVEL – Reddish
brown (5YR4/4); 40% fine to coarse
subrounded to rounded sand; 40%
nonplastic fines; 20% fine, trace coarse
subrounded to rounded gravel. Loose,
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<0.25

wet, no reaction to HCl in matrix, weak
reaction on gravel.
SANDY SILT WITH GRAVEL – Reddish
brown (5YR5/4); 60% nonplastic fines;
25% fine to coarse subangular to
subrounded sand; 15% fine subangular
to subrounded gravel to 5/8”. Hard, wet,
weak reaction to HCl.

SILT WITH SAND – Reddish brown
(5YR4/4); 40% fine to coarse subrounded
to rounded sand; 35% nonplastic fines;
25% fine, less coarse subrounded gravel
to 11/2”. Loose, no reaction to HCl, wet.

SILTY SAND – Dark reddish brown
(5YR3/4); 55% fine to coarse subangular
to subrounded sand: 45% nonplastic
fines; trace fine angular gravel to 5/8”.
Loose to firm, no reaction to HCl, wet.
SILT WITH SAND – Reddish brown
(5YR4/6); 80% nonplastic fines; 15% fine
to coarse subangular to subrounded
sand; 5% fine subrounded gravel to ½”.
Hard, no to moderate reaction to HCl to
115.5’, strong reaction below, moist.
Contains well cemented siltstones.

SILTY SAND – Reddish brown (5YR4/4);
55% fine to coarse subangular to
subrounded sand; 40% nonplastic fines;
5% fine angular gravel to ½”. Wet, firm,
no reaction to HCl.
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2.66

SILT WITH SAND – Light reddish brown
(5YR6/4); 85% nonplastic fines; 15% fine
to medium subangular to subrounded
sand. Wet, moderate to strong reaction to
HCl, hard, siltstone at 124.5’.
GRAVELLY SILT WITH SAND – Reddish
brown (5YR5/4); 60% nonplastic fines;
25% fine subangular gravel to ¾”; 15%
fine to coarse subangular to subrounded
sand. Firm to hard, moist, strong reaction
to HCl to 127.5, wet, weak reaction below.

SILT WITH SAND – Reddish brown
(5YR5/4 to 140’, 5YR4/4 below); 85%
nonplastic fines; 15% fine to medium,
trace coarse subrounded to rounded
sand.
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1.75

SANDY SILT – Reddish brown (5YR4/4);
70% nonplastic fines; 25% fine to
medium, less coarse sand; 5% fine
angular gravel to ½”. Soft, moist, strong
reaction to HCl.
SILT WITH SAND – Same as above.

GRAVELLY SILT WITH SAND – Reddish
brown (5YR4/4); 60% nonplastic fines;
25% fine, less coarse subangular to
subrounded gravel to 2”; 15% fine to
coarse subangular to subrounded sand.
Wet, firm, weak reaction to HCl, strange
sweet earthy odor.

SILTY SAND – Dark reddish brown
(5YR3/4); 60% fine to coarse subrounded
to rounded sand; 40% nonplastic fines.
No reaction to HCl, wet, loose.
SANDY SILT WITH GRAVEL – Dark
reddish brown (5YR3/4); 55% nonplastic
fines; 25% fine to coarse subangular to
rounded sand; 20% fine, trace coarse
subangular to rounded gravel to 2½”.
SILTY SAND – Same as above.

SILTY SAND/SANDY SILT WITH
GRAVEL – Dark reddish brown (5YR3/4);
50% non to low plastic fines; 30%fine to
coarse angular to subrounded sand;
20%fine angular to subangular granitic
gravel to ¾”. Firm to hard, wet, no
reaction to HCl, abundant biotite, clay
streak.

SILTY SAND – Dark reddish brown
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<0.25

(2.5YR3/4); 65% fine to coarse angular to
subrounded sand; 35% non to low plastic
fines. Wet, firm to hard, locally strong
reaction to HCl.  Contains granitic sands
in a clayey silt matrix.

SILTY SAND/SANDY SILT WITH
GRAVEL – Dark reddish brown
(2.5YR3/4); 50% non to low plastic fines,
35% fine to coarse subangular to
subrounded sand; 15% fine, trace coarse
angular to subrounded gravel to 1½”.
Wet, hard, no reaction to HCl, drills hard.

SILTY SAND WITH GRAVEL – Dark
reddish brown (2.5 YR3/4 to 2.5YR3/6);
45% fine to coarse subangular to
subrounded sand; 40% nonplastic fines;
15% fine subangular to rounded gravel to
¾”. Wet, firm, no reaction to HCl.
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<0.25

SILTY GRAVEL WITH SAND – Dark red
(2.5YR3/6); 40% non to low plastic fines;
35% fine to coarse angular to rounded
gravel; 20% fine to coarse subangular to
subrounded sand; 5% subangular
cobbles to 4½“. Hard, wet, similar to
above – granitic sands and gravels in a
matrix of clayey silt.

GRAVELLY SILT WITH SAND – Reddish
brown (2.5YR4/4); 55% nonplastic fines;
25% fine subangular to subrounded
gravel to ¾“; 20% fine to coarse
subangular to subrounded sand. Wet,
hard, no reaction to HCl.

SILTY SAND WITH GRAVEL – Reddish
brown (2.5YR4/4); 40% fine to coarse
subrounded to rounded sand; 35%
nonplastic fines; 25% fine, trace coarse
subangular to rounded gravel. Firm to
201', loose below, wet, no reaction to HCl.

CLAYEY SILT – Yellowish red (5YR4/6)
– 95% non to low plastic fines; 5% fine
sand; trace fine gravel to ¼”. Hard, wet,
strong reaction to HCl.
SILT WITH SAND – Reddish brown205
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<0.25

(5YR4/4); 85% nonplastic fines; 15% fine
to coarse subrounded to rounded sand.
Soft, wet, weak reaction to HCl.
SILTY GRAVEL WITH SAND – Dark
brown (7.5YR3/4); 40% nonplastic fines;
35% fine, less coarse subrounded to
rounded gravel to 2¾“; 25% fine to
coarse sand.

SILTY SAND WITH GRAVEL – Dark red
(2.5YR3/6); 45% fine to coarse
subangular to subrounded sand; 35%
nonplastic fines; 20% fine, trace coarse
subangular to subrounded gravel to 3”.
Firm to hard, wet, no reaction to HCl.

SANDY SILT – Dark red (2.5YR3/6); 60%
nonplastic fines; 40% fine to coarse
subangular to subrounded sand; trace
fine subangular gravel to 3/8”. Firm to
hard, wet, no reaction to HCl.

SILTY SAND – Dark red (2.5YR3/6); 60%
fine to coarse subangular to subrounded
sand; 35% nonplastic fines; 5% fine
angular to subrounded gravel to ½“.
Loose, wet, no reaction to HCl.

SANDY SILT WITH GRAVEL – Red
(2.4YR4/6); 55% nonplastic fines; 30%
fine to coarse subangular to subrounded
sand; 15% fine subangular gravel to ½“.
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0.74

Hard, wet, no reaction to HCl.

SILTY GRAVEL WITH SAND – Dark
reddish brown (2.5YR3/4); 40% fine, less
coarse subangular to subrounded gravel
to 3”; 40% nonplastic fines; 20% fine to
coarse subrounded sand. Firm, wet, no
reaction to HCl.
SANDY SILT WITH GRAVEL – Same as
above.

SILTY SAND – Dark reddish brown
(5YR3/4); 60% fine to coarse subangular
to subrounded sand; 30% nonplastic
fines; 10% fine, trace coarse gravel to 2”.
Firm, wet, no reaction to HCl.
SILTY SAND – Reddish brown
(2.5YR4/4); 85% fine to coarse
subrounded sand; 15% nonplastic fines;
trace fine subrounded gravel to 1/4”.
Loose, wet, no reaction to HCl.

SILTY SAND – Same as above.

GRAVELLY SILT WITH SAND – Reddish
brown (5YR4/4); 55% nonplastic fines,
30% fine, less coarse subrounded gravel
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<0.25

to 3”; 15% subrounded sand. Firm, wet,
becomes drier with depth, no reaction to
HCl, low plastic fines from 253’ to 256’.

Upper weathered bedrock (Camelshead
Formation). Becomes competent and dry
at 260’.  Core barrel stuck in formation at
261’.
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VERTICAL PROFILE GROUNDWATER SAMPLE ANALYTICAL REPORTS 
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  This appendix is a separate file included with this submittal.
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  This appendix is a separate file included with this submittal.
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Revision Log: 

Revision # Revision Date Revision Description 

1 June 30, 2020 Per City of Phoenix comment dated May 15, 2020 to 
the Draft 40th Street and Osborn Road WQARF RI 
Report, the following change was made to Section 
2.3.1.2, page 14, first sentence (ADEQ, 2020). 
From: 
“However, high increases in consumption coupled 
with severe reductions in surface water supplies 
could deplete these reserves by 2020” 
To: 
“However, high increases in consumption coupled 
with severe reductions in surface water supplies 
could require that COP begin to tap its reserves in 
groundwater by 2025” 
 
Per Salt River Project comment dated June 1, 2020 
to the Draft 40th Street and Osborn Road WQARF RI 
Report, the following change was made to Section 
2.3.1.3, page 14, first sentence (ADEQ, 2020). 
From: 
“As a water supplier, SRP delivers nearly a million  
acre-feet of water to the Phoenix area each year.” 
To: 
“As a water supplier, SRP delivers approximately 
800,000 acre-feet of water to the Phoenix area each 
year.”    
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Figure 9 City of Phoenix Deficit Scenarios 
Figure 10 Salt River Project Canals  
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Attachment A  Land and Water Use Study Questionnaires 
Attachment B  ADWR Well Registration Records 
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ACRONYMS AND ABBREVIATIONS 
 

%   percent 
40th & OSB Site  40th Street and Osborn Road WQARF Site 
48th & IS Site  48th and Indian School Road WQARF Site 
A.A.C.    Arizona Administrative Code 
ADEQ    Arizona Department of Environmental Quality 
ADWR    Arizona Department of Water Resources 
af    acre-feet 
af/yr   acre-feet/year 
AMA    Active Management Area 
A.R.S.    Arizona Revised Statutes 
AWQS    Aquifer Water Quality Standard 
bgs    below ground surface 
CAP    Central Arizona Project 
CEV    Camelback East Village 
COC    Contaminant of concern 
COP    City of Phoenix 
DWS   Drinking Water Standard 
Earth Tech   Earth Technology Corporation 
ECP    East Central Phoenix 
gpm   gallons per minute 
H+A   Hargis + Associates, Inc. 
HGL   HydroGeoLogic, Inc. 
IRA   interim removal action 
mg/kg   milligrams per kilogram  
mg/L   milligrams per liter 
mgd   million gallons per day 
ng   nanograms 
PCE   Tetrachloroethene, aka Perchloroethene 
Plan   Water Resource Plan 
PRP(s)   Potentially Responsible Party(ies) 
RI   Remedial investigation 
ROs   Remedial Objectives 
Sites   40th & OSB and 48th & IS Sites 
SRP   Salt River Project 
SVE   soil vapor extraction 
TCE   Trichloroethene 
TDS   Total dissolved solids 
μg/L   micrograms per liter 
μg/m3   micrograms per cubic meter 
USEPA   United States Environmental Protection Agency 
Use Study  Land and Water Use Study 
Wood   Wood Environment & Infrastructure Solutions, Inc. 
WQARF   Water Quality Assurance Revolving Fund 
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EXECUTIVE SUMMARY 
 
This Land and Water Use Study (Use Study) has been prepared for the East Central Phoenix (ECP) 48th Street 
and Indian School Road (48th & IS) and 40th Street and Osborn Road (40th & OSB) Arizona Department of 
Environmental Quality (ADEQ) Water Quality Assurance Revolving Fund (WQARF) Sites (the Sites). The Sites 
are two of six ECP WQARF sites, two of which have been recently delisted by the ADEQ. The boundaries of 
each site are established by the current extents of the contaminant plumes. However, the boundaries for 
the Use Study for each site are provided as follows: 

 48th & IS - Devonshire Avenue to the north, 48th Street on the east, Weldon Avenue on the south, 
and 42nd Street on the west; and 

 40th & OSB - Osborn Road on the north, 42nd Street on the east, Oak Street on the south, and 
27th Street on the west. 

Tetrachloroethene (PCE) is the lone contaminant of concern (COC) in the subsurface, currently soil vapor 
and groundwater. Figure 1 is a Site Map depicting the December 2018 PCE groundwater plumes for the 
Sites. The source of the contamination at the 48th & IS site have been previously identified as two dry 
cleaning facilities that operated at the northwest corner of 48th Street and Indian School from 1965 to 
present (Earth Technologies, Inc [Earth Tech, 1989] and HydroGeoLogic, Inc. [HGL], 2012). The source of 
contamination at the 40th & OSB site has not yet been identified; however, several upgradient potential 
sources, including past and existing dry-cleaning establishments have been identified (Earth Tech, 1989 and 
Hargis + Associates, 2015). These potential sources are located approximately 0.75 to one mile from the 
40th & OSB site and are within the boundaries of the 48th & IS site. Data collected to date have not shown 
a definitive correlation linking these sources to observed 40th & OSB site concentrations of PCE in 
groundwater.  

The land and water use study (Use Study) is required in accordance with Arizona Administrative Code 
(A.A.C.) R18-16-406(A)(3), which states that the remedial investigation (RI) shall identify current and 
reasonably foreseeable uses of land and waters of the State. As specified in A.A.C. R18-16-406(D), 
reasonably foreseeable uses of water are those likely to occur within the next 100 years. 

To obtain consistent Use Study information from specified stakeholders, a standardized Use Study 
questionnaire was prepared and e-mailed by ADEQ and ADEQ’s consultant Wood Environment & 
Infrastructure Solutions, Inc. (Wood) to the two municipalities and utilities in the area of the Sites, those 
being the City of Phoenix (COP) and the Salt River Project (SRP). Said questionnaires were completed and 
returned, and are provided herein as Attachment A. The questionnaires requested specific information in 
the following areas: 

 Property information; 

 On-site wells; 

 Water use; and 

 Waste streams. 

Based on the Use Study questionnaires and the answers returned to ADEQ, very limited, if any, significant 
change to respondent properties would be expected to occur in the near future. 
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The Sites are located within the COP’s existing property limits. Arizona State law requires each city to have 
a General Plan that establishes policy for the city's physical development (Arizona Revised Statutes [A.R.S.] 
9-461.05). The COP General Plan includes goals, policies, and recommendations to guide land use and 
neighborhood development for the next 10 to 20 years and beyond. Thus, most of the discussion of land 
use centers on the COP General Plan, most recently updated in March 2015. 

The COP is comprised of 15 "urban villages." The Sites are located in the Camelback East Village (CEV). CEV 
has two primary cores: the 24th Street and Camelback Road core and the 44th Street and Van Buren Street 
core. The primary land use within the CEV and the Site is single family residential followed by multiple family 
residential and commercial. The COP Water Services Department issued a water resources plan (Plan) in 
2011 (COP, 2011). The plan includes water development and water use policies. Plans for specific 
groundwater development within the ECP Site are not addressed in the Plan. 

Since 1985, groundwater use by the COP steadily declined due to the availability of Central Arizona Project 
(CAP) water, the development of SRP-based surface water supplies, and provisions in the State's Water 
Code (1919), updated by A.R.S. 9-461.05, which mandates groundwater use limitations. In effect, the Water 
Code and COP corresponding policy rely on groundwater as an essential supply to mitigate future water 
shortages. The COP currently meets over 95 percent (%) of its demand with various surface water sources. 
The COP also relies on groundwater to accommodate water system maintenance and as a back-up during 
temporary outages. The COP has the current capability of producing 28 million gallons per day (mgd) 
(15,000-20,000 acre-feet [af]) per year [af/yr]), and typically withdraws 6,000 to 9,000 af/yr. Sufficient wells 
currently exist to produce more than 28 mgd, though future rehabilitation and/or treatment may be needed 
to increase yields due to aquifer contamination, overall aging well conditions and/or screen clogging 
conditions. 

In 2010, the Arizona Department of Water Resources (ADWR) approved the COP's application for a re-
designation of Assured Water Supply. This re-designation reconfirmed the original approval by ADWR 
in 1998, and confirms the COP has sufficient water supplies to support existing customers and projected 
growth demands through the year 2025 and for at least 100 years. The COP concludes in their Water 
Resources Plan that sustainable water supplies exist for all growth currently anticipated through 2060 under 
normal supply (non-shortage) conditions (COP, 2011).  

Degraded groundwater constitutes a vast reserve of water for use in meeting the COP's future water needs. 
The COP maintains several wells within or adjacent to various ADEQ WQARF sites for emergency use and 
future use in meeting service area water needs; these wells could be placed back in service with the addition 
of wellhead treatment systems or approved blending programs. Also, the COP holds "Special Pump Rights" 
with SRP, which are rights to groundwater well capacity developed by SRP. The COP does not have any 
wells within one mile of the Sites groundwater contaminant plumes. 

SRP generally uses groundwater to supplement its surface water supply. Thus, annual use of groundwater 
fluctuates depending upon the availability of surface water. SRP currently has 12 groundwater supply wells 
within 1-mile of either the 48th & IS or the 40th & OSB sites. As the area becomes more urbanized, wells 
with suitable water quality may be shifted to municipal use. SRP indicated in their Land and Water Use 
Questionnaire response that all its properties within the vicinity of the Sites will remain in use over the next 
100 years. Additionally, SRP anticipates its groundwater supply wells in the area of the Sites will transition 
from irrigation to municipal service (potable supply) in the reasonably foreseeable future. 
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1.0 INTRODUCTION 

The Arizona Department of Environmental Quality (ADEQ) has prepared this Land and Water Use Report 
(Use Report) for the East Central Phoenix (ECP) 48th Street and Indian School Road (48th & IS) and 40th 
Street and Osborn Road (40th & OSB) Arizona Department of Environmental Quality (ADEQ) Water Quality 
Assurance Revolving Fund (WQARF) Sites (the Sites) to meet the requirements established under Arizona 
Administrative Code (A.A.C.) R18-16-406(D). The purpose of the report is to gather information regarding 
current and foreseeable uses of land or waters that have been or are threatened to be impacted by a 
contaminant release. 

1.1 Process Overview 

The process to complete the remedial investigation (RI) and select remedial objectives (ROs) begins with 
the completion of the Draft RI Report. Following the completion of the Draft RI Report, which includes the 
Use Report, a public meeting is held to discuss the reports and solicit input for the selection of ROs. The 
public will be given 60 days to comment on the Draft RI Report and 30 days to comment on the Proposed 
RO Report. Following the public meeting and comment period, ADEQ issues the Proposed RO Report. The 
ROs chosen for a site may be based on none, some, or all of the uses identified in the Use Report. If there 
is significant public interest or additional information has been discovered, an additional public meeting to 
discuss the ROs is held. The Final RO Report is then prepared and included in the Final RI Report. 

1.2 Land and Water Use Report 

The purpose of the Use Report is to gather information regarding current and “foreseeable” uses of land or 
waters that have been or are threatened to be impacted by a contaminant release, and to project time 
frames for future changes in those uses. Information gathered from discussions with property owners, water 
providers, municipalities, and well owners are to be included in the report. 

In general, this Use Report identifies various current and potential future uses of land and water in the 
vicinity of the Site. However, the Use Report does not evaluate the uses, nor does it classify the use as 
“reasonably foreseeable.” The evaluation of uses will take place during public comment periods, and public 
meetings and will be presented in the Proposed RO Report. 

1.3 Background 

The Sites are located in a mixed residential and commercial area of Phoenix, Arizona (Figure 1). Regulatory 
agency involvement at the Sites began in 1984 following the discovery of halogenated hydrocarbon solvents 
(halocarbons) in multiple Salt River Project (SRP) irrigation wells from 1983 to 1986 (Earth Technology 
Corporation [Earth Tech], 1992). This included SRP wells within what became known as the ECP Study Area. 
The ECP Study Area was bounded by Camelback Road to the north, McDowell Road to the south, 50th 
Street to the east and 20th Street to the west. SRP Well 17.9E-7.5N was found to have PCE with 
concentrations exceeding the ADEQ’s Aquifer Water Quality Standard (AWQS) of 5 micrograms per liter 
(µg/L). SRP Well 17.9E-7.5N is located in the 3900 block of North 40th Street in a residential neighborhood 
of Phoenix, Arizona (Figure 1), which is within the current 40th & OSB site boundaries.  

During 1989, soil gas surveys were conducted at multiple facilities throughout the ECP study area to 
determine if a release of contaminants to the subsurface had occurred. In October 1989, one soil vapor 
sample was collected adjacent to the Sandy’s Cleaners facility located at the northwest corner of 48th Street 
and Indian School Road. The concentration of PCE detected in the soil vapor sample was 670 µg/L. Sandy’s 
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Cleaners is located within the current 48th & IS site boundaries. Investigative histories for the Sites are 
summarized in the following subsections.  

1.3.1 48th Street and Indian School Road 

The following summarizes the investigation history for the 48th & IS Site (ADEQ, 2019a): 

48th & Indian School Site History Summary 
Date Activity 

1992 

Eight soil borings were drilled west of the Sandy’s Cleaners facility. The soil 
concentrations of PCE ranged from 0.024 milligrams per kilogram (mg/kg) to 
0.440 mg/kg. A wastewater sample was collected from the facility’s lint trap in 
which the PCE concentration was 150 µg/L. ADEQ also installed two groundwater 
monitor wells: one directly west of the Sandy’s Cleaners facility (SMW-01) and 
one northwest of SRP’s well 19.0E-8.1N (SMW-02). The initial groundwater 
sample collected from the well directly west of the Sandy’s Cleaners facility had 
a PCE concentration of 2,300 µg/L. 

1994 

One groundwater monitor well was installed southwest of the Sandy’s Cleaners 
facility on the Arcadia High School grounds (SMW-03). The initial groundwater 
samples collected from the well had shallow and deep PCE concentrations that 
were below the AWQS of 5.0 µg/L. During a routine groundwater monitoring 
event, the maximum reported PCE concentration throughout the site was 3,000 
µg/L. 

1996 

Ten soil borings were drilled west of the Sandy’s Cleaners facility. The soil 
concentrations of PCE ranged from 0.0011 to 0.2 mg/kg. Soil vapor samples that 
were also collected had a maximum PCE concentration of 5,600 µg/L in one 
boring at a depth of 15 feet bgs. During a routine groundwater monitoring event, 
the maximum PCE concentration throughout the site was 4,000 µg/L. 

1997 - 1998 

The Arizona Department of Health Services evaluated the data collected in 1996 
and provided three health consultations that determined there was no risk to 
employees under current use scenarios. In May, ADEQ collected grab 
groundwater samples from five wells. The PCE concentrations in these wells 
ranged from less than the laboratory reporting limit up to >2,500 µg/L. During a 
routine groundwater monitoring event, the maximum reported PCE 
concentration throughout the site was 4,300 µg/L. 

1999 
In April, the site was placed on the WQARF Registry with a score of 27 out of a 
possible 120 (ADEQ, 1998). 

2000 

ADEQ and SRP entered into a Governmental Services Contract in which ADEQ 
funded SRP to conduct an interim remedial action (IRA) at the site. As an IRA, SRP 
would design and install a SVE system to remove soil vapor contamination from 
the subsurface. 

2001 
As part of the IRA agreement, SRP installed two groundwater monitor wells east 
of the Sandy’s Cleaners facility and one groundwater extraction well west of the 
Sandy’s Cleaners facility (ECP-1 through ECP-3). 

2004 
SRP installed two soil vapor extraction (SVE) wells west of the Sandy’s Cleaners 
facility. A non-title V Air Quality Permit from Maricopa County for their SVE 
system received approval. 
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48th & Indian School Site History Summary 
Date Activity 

2006 

In February, SRP began operating their SVE system, which was installed west of 
the Sandy’s Cleaners facility. By September, the SVE system had removed 
approximately 248 pounds of PCE from the vadose zone. During a routine 
groundwater monitoring event, the maximum PCE concentration throughout the 
site was 98 µg/L. 

2007 

In June, ADEQ sent out notices per A.R.S. §49-287.03 initiating the remedial 
investigation for the site. As of the end of September, approximately 295 pounds 
of PCE were removed from the vadose zone by SRP’s SVE system. During a routine 
groundwater monitoring event, the maximum PCE concentration throughout the 
site was 100 µg/L. 

2008 

By the end of March, approximately 309 pounds of PCE had been removed from 
the vadose zone by SRP’s SVE system. ADEQ installed two additional groundwater 
monitor wells within 47th Street, north of Indian School Road (SMW-04 and 
SMW-05). The initial groundwater samples collected from the wells had PCE 
concentrations that were equal to and below the AWQS of 5.0 µg/L. During a 
routine groundwater monitoring event, the maximum PCE concentration 
throughout the site was 33 µg/L. 

2009 

In January, ADEQ collected passive soil gas samples from approximately 14 
sample locations along North 45th Place, south of Indian School Road. By July, 
the SRP’s SVE system had removed approximately 310 pounds of PCE from the 
soil in the vadose zone. Routine groundwater monitoring was not conducted. 

2010 

SRP continued to operate their SVE system and as of June, approximately 314 
pounds of PCE had been removed from the vadose zone soil. During a routine 
groundwater monitoring event, the maximum PCE concentration throughout the 
site was 370 µg/L. 

2011 

ADEQ continued to collect passive soil gas samples from an additional 39 
locations placed adjacent to the Sandy’s Cleaners facility and within North 45th 
Place, south of Indian School Road. The PCE mass observed in those samples 
ranged from less than 25 nanograms (ng) to 3,512 ng. Because of these PCE 
concentrations, ADEQ installed 12 permanent soil vapor monitoring wells 
adjacent to the passive soil gas sample locations. The initial soil vapor samples 
collected from these wells had PCE concentrations that ranged from 16 
micrograms per meter cubic (µg/m3) to 59,000 µg/m3. 
 
SRP continued to operate their SVE system and as of December, approximately 
319 pounds of PCE had been removed from the vadose zone soil. During a 
routine groundwater monitoring event, the maximum PCE concentration 
observed throughout the site was 1,400 µg/L. 

2012 

ADEQ installed seven SVE and six SVE observation wells adjacent to the Sandy’s 
Cleaners facility in preparation for the modification of SRP’s SVE system. ADEQ 
also conducted a SVE pilot test. The results from the test suggest that SVE would 
still be an effective treatment technology for the site. SRP decommissioned their 
SVE system in April in order for ADEQ to manage the construction, operation, and 
maintenance of a new SVE treatment system. ADEQ also installed three additional 
groundwater monitoring wells south to southwest of the Sandy’s Cleaners facility 
(SMW-06, SMW-07, and SMW-08) and conducted sampling of the soil vapor 
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48th & Indian School Site History Summary 
Date Activity 

monitoring wells throughout the site. Cone Penetrometer Testing was also 
performed throughout the site to investigate current hydrogeologic conditions. 
A routine groundwater monitoring event was conducted in April. 

2013 

To delineate the soil vapor plume, ADEQ installed 56 temporary soil vapor wells 
along the northern and western parking area portions of the Arcadia Towne 
Center and along East Piccadilly Road, East Fairmont Avenue, East Indianola 
Avenue and East Clarendon Avenue (between North 43rd Place and North 44th 
Place). The soil vapor concentrations of PCE ranged from <11 µg/m3 to 830 
µg/m3. 
 
ADEQ went door to door to collect indoor air samples from residents located 
above the soil vapor plume to check for vapor intrusion. Out of 40 homes, 14 
participated and granted access for their indoor air to be sampled. 

2014 

Groundwater monitoring and soil gas monitoring activities are conducted 
throughout the site. In April 2012 the SVE system was dismantled by SRP in order 
for ADEQ to install a new system. 
 
Wells BMW-05A, BMW-05B, BMW-06A, and BMW-06B are installed as part of the 
investigation of the 40th & OSB site. Based on site investigation data in 2018, 
these wells are re-designated as 48th & IS site wells.  

2015 
Groundwater monitoring and soil gas monitoring activities are conducted 
throughout the site. The maximum PCE concentration throughout the site was 18 
µg/L. 

2016 

During May, monitoring wells SMW-11 and SMW-12 are installed to further 
delineate the downgradient extent of the PCE groundwater plume. A site-wide 
groundwater sampling event is conducted in August 2016. The maximum PCE 
concentration observed throughout the site was 10 µg/L. 

2017 

During May, boring BMW-15D was drilled at 3807 N. 41st Street to link the 48th 
& IS site and the 40th & OSB site PCE groundwater plumes. Vertical profile 
samples collected during drilling had concentrations of PCE that were less than 
the AWQS of 5.0 µg/L. Therefore, ADEQ decided to abandon the boring. 
 
During December, boring SMW-14B was drilled at 4212 E. Weldon Avenue to link 
the 48th & IS site and the 40th & OSB site PCE groundwater plumes. Vertical 
profile samples collected during drilling do not provide conclusive evidence 
regarding the source of the 40th & the OSB site PCE groundwater plume. 
Therefore, ADEQ decided to abandon the boring.  

2018 

During March, ADEQ drilled and sampled boring SMW-16B at 4730 E. Indian 
School Road, which is completed as a monitoring well.  
 
During October, boring BMW-12B was drilled at 4215 E. Clarendon to confirm 
the groundwater PCE results of vertical profile samples collected from borings 
BMW-15D and SMW-14B. Sampling results collected from boring BMW-12B had 
PCE concentrations from less than the AWQS of 5.0 µg/L (maximum reported = 
3.9 µg/L). Well BMW-12B was hereby identified as the downgradient sentinel well 
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48th & Indian School Site History Summary 
Date Activity 

for the 48th & IS site and caused ADEQ to move the boundary between the Sites 
to 42nd Street. 
 
During December, a site-wide groundwater monitoring event was performed. 
The maximum PCE concentration throughout the site was 31 µg/L. Based on the 
data, ADEQ decided to proceed with drafting the RI Report for the 48th & IS site.  

 
Table 1 provides well construction details for monitoring wells located within the 48th & IS site boundaries. 
Literature reviews and record searches were performed in 1988 and 2012 to identify potential sources. A 
1988 study, which covered the ECP Study Area, identified Sandy’s Magic Touch Cleaners as a potential PCE 
source (Earth Tech, 1989). SRP Well 17.9E-7.5N was installed in 1965 and One Hour Martinizing/Cleaners by 
George operated at 48th Street and Indian School from 1966 to 1989. Sandy’s Magic Touch Cleaners has 
been in operation from 1989 to present. HydroGeoLogic, Inc. (HGL) was directed to identify potentially 
responsible parties (PRPs) that may have contributed to PCE groundwater contamination at the 48th & IS 
site. HGL submitted a draft baseline PRP search report to ADEQ on June 24, 2002 and revised the report to 
address ADEQ comments on August 16, 2002 (HGL, 2002a). In 2012, HGL updated the 2002 baseline PRP 
search (HGL, 2012). Based on the HGL reports (HGL, 2002a and HGL, 2012), One Hour Martinizing/Cleaners 
by George and Sandy’s Magic Touch Cleaners has been identified as the source of the contamination 
discovered at the 48th & IS site. 

1.3.2 40th Street and Osborn Road 

The following summarizes the investigation history for the 40th & OSB Site (ADEQ, 2019b): 

40th & OSB Site History Summary 
Date Activity 

1983 - 2002 

Groundwater samples were generally collected by SRP from SRP well 17.9E-7.5N, 
which is located west of the Osborn Road alignment and 40th Street. A sampling 
event, conducted in January 1998, yielded the highest historical (up to the date of 
this Use Report) concentration of PCE of 210 µg/L. 

2000 
In May, the site was placed on the WQARF Registry with a score of 30 out of a 
possible 120 (ADEQ, 2000). The original WQARF boundary was an approximate 400-
foot area surrounding the well. 

2003 

ADEQ installed a groundwater monitoring well in the Osborn Road alignment 
between 39th Street and 40th Street (BMW-01A). The initial groundwater sample 
collected from SRP well 17.9E-7.5N had a PCE concentration that was less than the 
AWQS of 5.0 µg/L. During a routine groundwater monitoring event, PCE was 
detected in SRP well, 17.9E-7.5N at a concentration of 110 µg/L. 

2005 - 2006 
Routine groundwater monitoring was conducted at the site. PCE was detected in SRP 
well 17.9E-7.5N at concentrations ranging from 28 to 41 µg/L.  

2007 

In June, ADEQ sent out notices per A.R.S. §49-287.03 initiating the remedial 
investigation for the 40th & OSB site. During a routine groundwater monitoring 
event, PCE was detected in SRP well 17.9E-7.5N at a concentration of 24 µg/L. In 
December, ADEQ installed an additional groundwater well, located on 39th Street 
north of Indian School Road. The initial groundwater samples collected from the well 
had depth-specific PCE concentrations that ranged from less than the AWQS of 5.0 
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40th & OSB Site History Summary 
Date Activity 

µg/L to 310 µg/L. This well was eventually included in the ECP 40th Street and Indian 
School WQARF site. 

2008 

In the spring and winter, ADEQ installed three additional groundwater monitor wells 
(BMW-02A/B, BMW-03A/B, and BMW-01B): two (BMW-02A/B, BMW-03A/B) were 
located east of 40th Street along Weldon and Whitton Avenues, and one (BMW-01B) 
was located in the Osborn Road alignment between 39th Street and 40th Street. The 
initial depth-specific groundwater samples collected from these three wells had PCE 
concentrations ranged from less than the AWQS of 5.0 µg/L to 110 µg/L. During a 
routine groundwater monitoring event, PCE was detected in the SRP well at a 
concentration of 6.8 µg/L. The maximum PCE concentration observed throughout 
the site was 67 µg/L. 

2013-2014 

In FY 2014, a total of eight groundwater monitor wells were installed (BMW-04A, 
BMW-04B, BMW-05A, BMW-05B, BMW-06A, BMW-06B, BMW-07A, and BMW-07B) 
and a total of 99 groundwater samples were collected and analyzed for VOCs. As 
previously indicated, wells BMW-05A, BMW-05B, BMW-06A, and BMW-06B were re-
designated in December 2018 as 48th & IS. A draft RI report was submitted on June 
30, 2014.  

2015 

One groundwater monitor well (BMW-02C) was installed, and a total of 98 
groundwater samples were collected and analyzed for VOCs. PCE concentrations in 
well BMW-02C ranged from <1.0 to 90 µg/L. A draft RI report and final Feasibility 
Study Work Plan was submitted on June 30, 2015. During December, boring BMW-
02D was drilled to delineate the vertical extent of PCE in well BMW-02C. PCE 
concentrations detected in vertical profile samples in boring BMW-02D range from 
5.9 µg/L at 240 feet below ground surface (bgs) to 190 µg/L at 160 feet bgs. However, 
a well was not installed at boring BMW-02D as ADEQ decided to abandon this 
boring. 

2016 

During January, boring BMW-08D was drilled at 3227 N. 38th Street to define the 
downgradient extent of the PCE groundwater plume. PCE was detected at a 
maximum concentration of 46.2 µg/L in vertical profile samples that were collected 
to a depth of 160 feet bgs. Based on these results, ADEQ decided to terminate the 
boring at 160 feet bgs and abandoned boring BMW-08D.  

During January, depth-specific groundwater samples were collected from SRP well 
17.9N-7.5E. The samples had PCE concentrations that were less than the AWQS of 
5.0 µg/L. A site-wide groundwater sampling event was conducted in August 2016. 
The maximum PCE concentration observed throughout the site was 62 µg/L.  

2017 

During May, boring BMW-15D is drilled at 3807 N. 41st Street to assess the potential 
connection of the 48th & IS site and the 40th & OSB site PCE groundwater plumes. 
Vertical profile samples collected from boring BMW-15D had PCE concentrations 
that were less than the AWQS of 5.0 µg/L. Therefore, ADEQ decided to abandon this 
boring. 
 
During December, boring SMW-14B is drilled at 4212 E. Weldon Avenue to link the 
48th & IS site and the 40th & OSB site PCE groundwater plumes. Vertical profile 
samples collected during drilling do not provide conclusive evidence regarding the 
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40th & OSB Site History Summary 
Date Activity 

source of the 40th & OSB site PCE plume. Therefore, ADEQ decides to abandon the 
boring. 

2018 

During March and April, ADEQ drilled and installed wells BMW-09D, BMW-10D, and 
BMW-11D. Vertical profile samples collected during drilling had reported PCE 
concentrations greater than the AWQS of 5.0 µg/L in samples collected from BMW-
09D and BMW-10D. Reported PCE concentrations in BMW-11D were less than the 
detection limit of 0.25 µg/L and the AWQS of 5.0 µg/L. 
 
During October, boring BMW-12B is drilled at 4215 E. Clarendon to confirm the 
results of vertical profile samples collected during drilling of borings BMW-15D and 
SMW-14B. Sampling results indicate PCE is below 5.0 µg/L, maximum 3.9 µg/L. Well 
BMW-12B is identified as the downgradient sentinel well for the 48th & IS site and 
the boundary between the Sites is moved to 42nd Street. 
 
During September, four wells identified as BMW-14D, BMW-16D, BMW-17D, and 
BMW-18D are permitted in COP right-of-way to delineate the downgradient extent 
of the PCE groundwater plume. During October, boring BMW-14D is drilled at the 
southwest corner of 27th Street and Oak Street. Vertical profile groundwater samples 
are reported with PCE below 5.0 µg/L. Compliance groundwater samples collected 
from BMW-09D and BMW-10D are reported with PCE concentrations below 5.0 µg/L. 
Therefore, ADEQ decides to install BMW-14D. ADEQ postpones wells BMW-16D, 
BMW-17D, and BMW-18D to a later date, if they are determined to be necessary.  
 
During December, a site-wide groundwater monitoring event was performed.  The 
maximum PCE concentration throughout the site was 40 µg/L at BMW-02C. Based 
on the results, ADEQ decided to install a well next to abandoned boring BMW-02D 
(BMW-02E). Well BMW-02E is planned for drilling, installation and sampling in the 
Spring of 2019. 
 
Additional wells are being considered by ADEQ during FY 2020 to complete the draft 
RI. The draft RI Report for the 40th & OSB site is tentatively scheduled to be 
completed by June 30, 2020.         

 

Table 2 provides well construction details for monitoring wells located within the 40th & OSB site 
boundaries. The source of the contamination at the 40th & OSB site has not been identified; however, 
several upgradient potential sources, including dry cleaning establishments, have been identified. These 
potential sources are from approximately 0.75 to one mile from the 40th & OSB site. Literature reviews and 
record searches were performed in 1988, 2002, and 2009 to identify potential sources. A 1988 study, which 
covered the ECP Study Area, identified Kachina Cleaners, The Cleaners of Phoenix, Inc. (The Cleaners), and 
Sandy’s Magic Touch Cleaners as potential sources (Earth Technology Corporation [Earth Tech], 1989). 
Kachina Cleaners and was subsequently identified as the source of the 40th Street & Indian School Road 
WQARF site and The Cleaners was subsequently identified as the source of the and 38th Street and Indian 
School Road WQARF site. A 2002 industrial survey did not identify any potential source areas within a 1/4 
mile of the 40th & OSB site (HGL 2002). A 2009 city directory survey was performed to identify potential 
sources up and cross-gradient of the Site and along Indian School Road, Osborn Road, 40th Street, and 
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44th Street (Hargis + Associates [H+A], 2014). Data collected to date have not shown a definitive correlation 
linking these sources to the observed 40th & OSB site contamination. However, ADEQ suspects that a source 
of the PCE detected in the groundwater at the 40th & OSB site is from the 48th & IS site. Additional 
investigation and data evaluations are currently being performed at the 40th & OSB site to help in 
determining the source(s). 

1.4 Hydrogeology 

The aquifer underlying the Sites is known as the Upper Alluvial Unit (UAU) Aquifer. The UAU extends to 
depths of approximately 400 feet bgs in the surrounding area (Brown and Pool, 1989). It consists of basin 
fill sediments of sand and gravel proximal to the Salt and Gila Rivers and at the basin margins. In areas distal 
to the basin margins, which include the Site, the UAU is silt and sand and is significantly less thick. At the 
Sites, the depth of the UAU ranges from 215 feet bgs at well SMW-16B to greater than 295 feet bgs at well 
BMW-10D, where bedrock was encountered. Typically, the UAU is considered an unconfined aquifer. 
Shallow groundwater beneath the Site and surrounding vicinity has historically flowed southwest and has a 
low gradient under non-pumping conditions.  

1.5 General Groundwater Quality 

Groundwater beneath the Site and the surrounding area generally contain concentrations of total dissolved 
solids (TDS) ranging from 500 milligrams per liter (mg/L) to slightly greater than 1,000 mg/L (Brown and 
Pool, 1989) (Thiros, S.A. et. al., 2010). The United States Environmental Protecting Agency (USEPA) has not 
set a Primary Drinking Water Standard (DWS) for TDS; however, there is a US Secondary DWS of 500 mg/L. 
Secondary DWSs are non-enforceable standards that may cause aesthetic effects in drinking water but are 
not known or suspected to cause acute or chronic harm to humans. The principal ions present within local 
groundwater include chloride, magnesium, sodium, and calcium (Reeter and Remick, 1986). 

The most recent groundwater sampling event for the Sites was conducted in December 2018. As previously 
stated, PCE is the lone contaminant of concern (COC) that has been detected in groundwater samples 
collected from monitoring wells located at the Sites. The December 2018 PCE concentrations and extents 
of the PCE groundwater plumes for the Sites are shown on Figure 1. The maximum PCE concentration for 
the 48th & IS site is 31 µg/L at well SMW-03-60. The furthest downgradient well at the 48th & IS site 
reported with PCE above 5.0 µg/L is BMW-05B at a depth of 111.7 feet bgs (7.1 µg/L). The maximum PCE 
concentration for the 40th & OSB site is 40 µg/L at well BMW-02C at a depth of 118.5 feet bgs. The furthest 
downgradient well at the 40th & OSB site reported with PCE above 5.0 µg/L is BMW-14D at a depth of 245 
feet bgs. 

Trichloroethene (TCE) has also been detected in SRP well 17.9E-7.5N, located at the 40th & OSB Site, with 
a maximum concentration of 9.9 µg/L. This is above the ADEQ AWQS of 5.0 µg/L. Since 2015, TCE has not 
been detected in groundwater samples collected from the 48th & IS site wells. However, TCE was detected 
below 5.0 µg/L in samples collected from BMW-02B and BMW-02C in 2015 and 2016. TCE was not detected 
above the AWQS of 5.0 µg/L in the 2018 samples collected from the 40th & OSB site wells.  

SRP provided the following PCE and TCE data for their wells located within and near the Sites. 
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SRP Well 
Number 

ADWR 55 
Registration 

Number 

Intersection 
(Local Area) 

Well 
Status 

Maximum PCE 
Concentration 

(µg/L) 

Most Recent PCE 
Concentration 

(µg/L) 

Maximum TCE 
Concentration 

(µg/L) 

Most Recent TCE 
Concentration 

(µg/L) 

16.9E-6N  55-608380 30th/McDowell Active 2.7 (2014) 0.8 (2018) 10 (2014) 3.7 (2018) 
16E-6.8N  55-607726 24th/Cambridge Active 12 (2005) 4.1 (2017) 9.9 (2006) ND (2017) 
16E-8N 55-607715 24th/Indian School Active 2.0 (1993) ND 0.6 (1999) ND 

17.9E-7.5N 55-617857 40th/Osborn Active 210 (1998) 1.6 (2016) 9.9 (1996) ND (2016) 
17E-8N 55-608431 32nd/Indian School Active 82 (1996) 0.6 (2017) 1.5 ND (2017) 

17.1E-7.4N 55-607731 32nd/Osborn Active 5.8 1.1 (2017) ND ND (2017) 
18E-7N 55-617849 40th/Thomas Active ND ND ND ND 

18E-8.8N 55-617825 40th/Coolidge Active 1.1 ND ND ND 
18.5E-7N 55-607712 43rd/Thomas Active ND ND ND ND 

18.6E-7.6N 55-202398 44th/Osborn Active 0.6 ND ND ND 
19E-7.6N 55-608433 48th/Whitton Active ND ND ND ND 
19E-8.1N 55-607748 48th/Indian School Active ND ND ND ND 

Notes:  
1. Bolded value indicates concentration detected above Aquifer Water Quality Standard. 
2. Data obtained from SRP via questionnaire (See Attachment A) and SRP questionnaire provided in the 24h Street and Grand Canal Site Land and Water Use Study (H+A, 2018). 
3. ND – not detected. 
4. µg/L – microgram per liter. 
5. PCE - tetrachloroethene 
6. TCE - trichloroethene 
7. Year sampled shown after concentration result in parenthesis; e.g., 2.7 (2014) 
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2.0 USE EVALUATION 

The following sections outline current and foreseeable land and water uses for the Site and the surrounding 
area. Reasonably foreseeable uses for land are those uses of land likely to occur at the Site within a 
reasonable time period. Reasonably foreseeable uses of water are those likely to occur within 100 years 
unless a longer time period is shown to be reasonable based on site-specific circumstances [A.A.C. R18-
16-406(D)]. 

2.1 Land and Water Use Questionnaires 

In order to obtain consistent land and water use information from specified stakeholders, a standardized 
land and water use study questionnaire was prepared and e-mailed by ADEQ and ADEQ’s consultant Wood 
Environment & Infrastructure Solutions, Inc. (Wood) to the two municipalities and utilities in the area of the 
Sites, those being the COP and the SRP. Questionnaires were completed and returned to ADEQ/Wood by 
COP and SRP (Attachment A).  

The questionnaires requested specific information in the following areas: 

 Property information; 

 On-site wells; 

 Water use; and 

 Waste streams. 

The information provided in the questionnaires was used in conjunction with the references identified in 
this section. 

2.2 Land Use 

The entire Site is located within the COP in Maricopa County. Arizona State law requires each city to have a 
General Plan that establishes policy for the city's physical development. The COP General Plan includes 
goals, policies, and recommendations to guide land use and neighborhood development for the next 10 to 
20 years and beyond. Thus, most of the discussion of land use centers on the COP General Plan, most 
recently amended in March 2015 (COP, 2015).  

The COP is comprised of 15 "urban villages" (Figure 2) (COP, 2015). The Site is located in the center of the 
Camelback East Village (CEV) (Figure 3) which covers an area of 36.3 square miles. CEV has two primary 
cores: 1) the 24th Street and Camelback Road core, comprised of office and retail shops, including movie 
theaters, major department stores, restaurants, and hotels; and 2) the 44th Street and Van Buren Street core 
area of airport and regional offices uses along with a Chinese cultural center. The area around 44th Street 
and Thomas Road is considered the secondary core of the village. This village offers a range of housing 
diversity and neighborhood types evenly split in the number of single family and multi-family residences. 
Areas such as the Arcadia neighborhood consist of large acre lots while higher density residential 
developments surround the more concentrated centers like the CEV primary core. A major portion of the 
housing stock was built between 1950 and 1970, but new construction of both single family and multi-
family homes continues (COP, 2017a). 

Additionally, the estimated 40th & OSB site plume extends to the Grand Canal near 27th Street and Oak 
Street (see Figure 1). Grand Canal is one of the historic canals created to deliver water to Phoenix. Grand 
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Canal is the oldest remaining pioneer canal on the north side of the Salt River. It was planned in 1877 and 
constructed in 1878 by the Grand Canal Company (SRP, 2017a). COP Street Transportation Department and 
COP Office of Arts and Culture is overseeing the Grand Canalscape Project which will create a nearly 12-
mile continuous trail system along the Grand Canal from I-17 to the Phoenix/Tempe border (COP, 2017b). 

There are five school districts represented in the entire CEV, three are located within or near the Sites: 
Scottsdale Unified School District, Phoenix Union School District, and Creighton School District. However, 
only Arcadia High School (Scottsdale Unified School District) is within the current boundary of the Sites, 
overlying a portion of the 48th & IS PCE groundwater plume.  

Each village located within the COP has a Planning Coordinator and a Village Planning Committee who have 
input into planning decisions for that community and to the COP mayor and Planning Commission. 
Development in the area occurs consistent with zoning laws and must go through a site-planning review 
and permit process. 

2.2.1 Current Site-Specific Land Use 

Sandy’s Cleaners, located at 4730 East Indian School Road in the Arcadia Towne Center, first began 
operations in 1966 as Cleaners by George/One Hour Martinizing. The current zoning designation for the 
Sandy’s Cleaners property is C-1, Commercial – Neighborhood Retail (COP, 2017c). Details are provided in 
Figure 4 and Table 3. 

2.2.2 Current Regional Land Use 

2.2.2.1 48th Street and Indian School Road 

Current zoning districts within the 48th & IS site are identified below and are shown on Figure 4. A more 
detailed description of COP zoning designations can be found in Table 3.  

48th & Indian School Site 
Zoning District Description Percent 

C-1 Commercial – Neighborhood Retail 4.16 
C-2 Commercial – Intermediate Commercial 1.31 
C-O Commercial Office – Restricted Commercial (CO prior to 1986) 6.06 

PAD-9 Planned Area Development 21.37 

R-4 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 29 to 30.45 or 34.8 w/bonus) 
1.09 

R-5 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 43.5 to 45.68 or 52.2 w/bonus) 
7.66 

R-O Residential Office – Restricted Commercial 0.25 
R1-10 Single Family Residence (density range of 3 to 3.5 or 4.5 w/bonus) 11.44 
R1-6 Single Family Residence (Density range of 5 to 5.5 or 6.5 with bonus) 46.67 
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In their questionnaire (Attachment A), the COP identified the following land uses in the vicinity of the 48th 
& IS site; commercial, retail, office, multi-family, single family, parking, and school (Arcadia High School). 

2.2.2.2 40th Street and Osborn Road  

Current zoning districts within the 40th & OSB site are identified below and are shown on Figure 4. A more 
detailed description of COP zoning designations can be found in Table 3.  

40th & OSB Site 
Zoning District Description Percent 

C-1 Commercial – Neighborhood Retail 3.00 
C-2 Commercial – Intermediate Commercial 9.26 
P-1 Passenger Automobile Parking, Limited (Surface parking) 0.22 

PAD-13 Planned Area Development (No longer available for rezoning) 0.66 
R1-6 Single Family Residence (Density range of 5 to 5.5 or 6.5 with bonus) 45.96 

R-3 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 14.5 to 15.23 or 17.4 w/bonus) 
18.26 

R-3A 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 22 to 23.1 or 26.4 w/bonus) 
0.28 

R-4 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 29 to 30.45 or 34.8 w/bonus) 
11.06 

R-4A Multi Family Residence 0.38 

R-5 
Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) 

(Attached 43.5 to 45.68 or 52.2 w/bonus) 
10.92 

 
In their questionnaire (Attachment A), the COP identified the following land uses in the vicinity of the 40th 
& OSB site; single family, schools, multi-family, trailer park, commercial-retail, office, park, and COP public 
pool.  

2.2.3 Future Land Use 

The CEV Planning Coordinator and CEV Planning Committee meet regularly to accept and review requests 
for zoning changes within the CEV. The COP response to their questionnaire indicated there are no current 
foreseeable plans to alter current zoning districts in the Site vicinity. Property owners can file to change the 
zoning designation of their property. Requests for zoning changes must go through a public hearing and 
be approved by the City Council prior to finalization. 

2.3 Groundwater Use 

The Sites lie within the Phoenix Active Management Area (AMA) (Figure 5) (ADWR, 2014a). The Phoenix 
AMA was created by the Arizona Groundwater Management Code passed in 1980 and covers approximately 
5,646 square miles in central Arizona. All groundwater withdrawn from any AMA must occur under a 
groundwater right or permit, unless groundwater is being withdrawn from an exempt well. An exempt well 
is a well with a maximum pumping capacity of 35 gallons per minute (gpm). Exempt wells may be used to 
withdraw groundwater only for non-irrigation purposes and are generally used for domestic purposes. All 
exempt wells must be registered with the ADWR. Exempt well owners are not required to report their annual 
pumpage volumes to ADWR. Non-exempt wells have a pumping capacity greater than 35 gpm and are 
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associated with one of the following types of rights or permits: Grandfathered rights, service area rights, 
and withdrawal permits Non-exempt well owners must report their annual pumpage volumes to ADWR.  

According to ADWR records, there are 15 non-exempt withdrawal wells located within 1-mile of the Sites; 
13 owned and operated by SRP, one owned by COP, and one owned by Maricopa County Flood Control 
District (Table 4) (Figure 6) (ADWR, 2019). According to ADWR records, the COP owned well was used to fill 
the swimming pool at Perry Park. The well owned by Maricopa County was used for de-watering purposes. 
ADWR records indicate that there are five exempt withdrawal wells located within one-mile of the Sites; all 
five wells have an intended use for domestic irrigation (ADWR, 2019, and Attachment B). There are no 
grandfathered rights within the area of the Sites (ADWR, 2019). The COP and SRP have service area rights 
within the area of the Sites, however, only SRP is currently pumping groundwater from beneath the Sites. 

Water levels in the UAU at the Sites have been monitored since April 1992. During the period of record for 
the Site monitor wells, the depth to water has ranged from approximately 20 feet bgs at 48th Street and 
Indian School in 1992, to approximately 80 feet bgs at 27th Street and Oak Street in 2018. Groundwater 
elevations measured in Site wells during November 2018 are depicted on Figure 7. The direction of 
groundwater flow historically has been to the southwest at a gradient of approximately 0.007 to 0.010 
feet/foot. Vertical gradients between the shallow and deeper zones of the UAU monitored at the Site are 
generally negligible.  

2.3.1 Municipality and Utility Groundwater Use 

The COP and SRP pump groundwater are needed when surface water supplies cannot meet their customer 
needs. The following sections discuss the current and future groundwater uses of the COP and SRP. 

2.3.1.1 Current City of Phoenix Needs 

The COP relies on four primary water supply sources: SRP, Central Arizona Project (CAP), groundwater 
pumped from COP wells, and reclaimed water (COP, 2011). SRP supplies water from the Salt and Verde 
Rivers to eligible lands within the Phoenix service areas which are generally south of the Arizona Canal. The 
remainder of the service area is supplied primarily by Colorado River water delivered by the CAP. 
Groundwater wells and reclaimed water make up the remainder of the COP water supplies. During normal 
supply years, approximately 50% of the COP water supply comes from SRP; 44% is from CAP; and 
approximately 3% is from groundwater pumpage and 3% reclaimed water. When SRP and/or CAP water 
supplies are reduced, the COP supplements water supplies with groundwater pumped from COP wells (COP, 
2011). 

Because of groundwater quality degradation due to the presence of industrial solvents such as PCE and 
TCE, the COP has abandoned or discontinued use of 20 wells (COP, 2011). This has resulted in a loss of 
approximately 23 million gallons per day (mgd) of groundwater production. 

The City of Phoenix total loss of well production due to elevated concentrations of organic and inorganic 
substances exceeds 90,000 acre-feet/year (af/yr), according to the Water Resources Plan (COP, 2011) as a 
result of the closure of more than 60 wells (60% of the total production capacity of all COP wells). Any of 
these wells, if returned to service in the future, will require cleanup of the contaminated aquifers or the 
installation and operation of expensive wellhead treatment systems. No COP wells exist within 1-mile of the 
Sites contaminant plumes (Figure 6). 
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2.3.1.2 Future City of Phoenix Needs 

According to information provided by COP, since 2002 (a peak demand year), the total water demand 
declined by more than 16%, although the service population of COP increased by approximately 8% (COP, 
2011). The decrease in overall per-capita total water demand has been attributed to the increased efficiency 
in water use which declined by 25% between 1996 and 2011. Contributing factors in the decrease include 
improved plumbing fixture standards, smaller residential lots, fewer new pools, increased installation of 
desert landscaping in both new and existing homes, increased customer “water awareness,” and higher 
water rates. 

Regional economic conditions are a large component of the future water demands, as well as the Phoenix 
General Plan for land development and recent trends in residential and commercial development. Growth 
projections for COP reflect annual growth rates of 1.0% (high), 0.8% (base level) and 0.6% (low) and are 
assumed to top out in the 2045-2055 period based on current COP boundaries. The low projection assumes 
that service area growth occurs at a slow pace and that existing customers continue to become more 
efficient without further incentives or regulation (moderate level). The high demand line reflects fast or 
high-density growth and no further efficiency improvements for existing and new customers. These rates 
are lower than those experienced during the 1990s and early 2000s; as of spring 2011, data indicate the 
actual growth rate for COP could be lower or stagnant for the next 5-10 years. The COP estimates that a 
“base level” consumption growth will develop at today’s efficiency levels and that current customers will 
remain stable. Possible “moderate efficiency” consumption gains are estimated at a 10% consumption 
reduction for existing customers and 5% reduction for post-2010 development by 2035. “High efficiency” 
consumption gains are estimated at a 20% reduction in consumption for existing customers and a 10% 
reduction for post-2010 customers by gain by 2035. However, there are numerous factors associated with 
growth and consumption that cannot be fully predicted and the consequences of this possible leveling off 
or increasing of demand will continue to be addressed in the COP General Plan and Water Resource Plan. 

Uncertainty also exists regarding water resources and the ability to meet current and future demands (COP, 
2011). The following items may affect the available COP water supply:  

 Cyclical drought; 

 Increasing demands in the Upper Colorado River Basin States (Utah, Colorado, Wyoming and New 
Mexico) affecting Arizona’s supply of Colorado River water; 

 The availability of water supplies from the Arizona Water Banking Authority to the CAP to offset 
shortages;  

 Climate variability impacts on long-term flows, reservoir storage and deliveries by SRP and CAP;  

 The probability of low reservoir conditions occurring in both watersheds simultaneously;  

 State legal, institutional, or policy changes impacting surface water availability;  

 The availability and volume of groundwater supplies without aquifer replenishment; and 

 Impacts of increased groundwater pumping in the SRP watershed on river flow and reservoir 
storage. 

If Colorado River flow should decline, allotment of CAP water for the COP and surface water supplies from 
SRP may be reduced if reservoir levels drop substantially and groundwater pumping cannot compensate 
the lack of surface water availability. As a buffer to potential surface water supply reductions, the COP has 
been recharging to underground storage or banking unused CAP allotments for future use (Figure 8). 
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However, high increases in consumption coupled with severe reductions in surface water supplies could 
require that COP begin to tap its reserves in groundwater by 2025 (COP, 2011) (Figure 9). 

As part of their long-term deficit plan, COP developed a strategy to address a reasonable “worst case”. 
These extreme conditions were modeled to represents deeper shortages than those observed in historic 
records. The “severe shortage” model scenario combined with the “high demand” scenario produces a 
maximum deficit of 165,000 af in the latter part of the 50-year planning horizon (COP, 2011).  

Managing water use can be accomplished by continuing to increase efficiency of water distribution, 
curtailing demand, and monetary incentives, which can be addressed through infrastructure improvements, 
conservation programs, drought management plan, and water pricing strategies (COP, 2011). Alternate 
sources of water include expanded groundwater pumping, accessing water that has been stored for future 
use, importing water from the McMullen Valley farm, and purchasing water from other water providers 
(COP, 2011). 

Besides obtaining additional surface water supplies, local groundwater is the most accessible alternate water 
source (COP, 2011). The COP has access to more than 3.5 million acre-feet (af) of groundwater in the Phoenix 
service area over a 100-year period. Currently, the COP can produce 28 mgd (15,000-20,000 af) per year, 
but only withdraws between 6,000 and 9,000 af/yr. Pumping capacity has been lost in the past two decades 
due to aquifer contamination and aging well conditions. 

The most accessible alternate water source for COP is local groundwater; planning is ongoing for the 
expansion of well capacity within the service area (via well rehabilitation or the development of new service 
area wells). The COP plans to develop 15 additional wells at a cost of $233 million to yield approximately 
70,000 af/yr; this increased yield would be allowable in any one year as long as the 100-year average usage 
does not exceed available groundwater and stored water credits (COP, 2011). Recent well development by 
the COP has occurred in northeast Phoenix area. However, as indicated in the COP questionnaire response, 
the COP currently has no plans to develop groundwater near or within the Site but will consider the area 
for well development in the future. Therefore, the potential exists for the COP to install future municipal 
wells within the Site or within one mile of the Site plume. 

2.3.1.3 Current Salt River Project Needs 

As a water supplier, SRP delivers approximately 800,000 acre-feet of water to the Phoenix area each year. 
In normal runoff years, most of the water is supplied from surface water on the Salt and Verde Watersheds. 
However, in more dry years, more groundwater must be pumped to supplement the surface water supply. 
During extended periods of low run off, groundwater can account for almost one-third of the total SRP 
water supply. Approximately 28 percent of the average annual municipal water demand in the Phoenix 
AMA, from 2001-2005, was supplied by groundwater (ADWR, 2014c).  

Typically, groundwater comprises approximately 15% of the total water supplied by SRP to municipal 
treatment plants. The groundwater contribution varies seasonally with the highest contribution occurring 
March through August.  

SRP operates and maintains nine (9) irrigation wells within one mile of the boundaries of the use study. An 
additional three wells are located within two miles. SRP reported the most recent PCE concentrations in the 
wells historically containing PCE these wells as follows:  
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SRP Well 
Number 

ADWR 55 
Registration 

Number 

Approximate distance 
from Sites 

Intersection 
(Local Area) 

Most Recent PCE 
Concentration (µg/L) 

16.9E-6N  55-608380 
0.5 miles south of 40th & 

OSB site 
30th/McDowell 0.8 (2018) 

16E-6.8N  55-607726 
0.7 miles west of 40th & OSB 

site 
24th/Cambridge 4.1 (2017) 

16E-8N 55-607715 
1.3 miles northwest of 40th 

& OSB site 
24th/Indian School ND 

17.9E-7.5N 55-617857 Within 40th & OSB site 40th/Osborn 1.6 (2016) 

17E-8N 55-608431 
1.5 miles northwest of 40th 

& OSB site 
32nd/Indian School 0.6 (2017) 

17.1E-7.4N 55-607731 
0.5 miles south of 40th & 

OSB site 
32nd/Osborn 1.1 (2017) 

18E-7N 55-617849 
0.7 miles southeast of 40th & 

OSB site 
40th/Thomas ND 

18E-8.8N 55-617825 
1.5 mile to the north of 40th 

& OSB site 
40th/Coolidge ND 

18.5E-7N 55-607712 
0.7 miles southeast of 40th 

& OSB site 
43rd/Thomas ND 

18.6E-7.6N 55-202398 
0.43 miles southeast of 40th 

& OSB site 
44th/Osborn ND 

19E-7.6N 55-608433 
0.3 miles southeast of 48th 

& IS site 
48th/Whitton ND 

19E-8.1N 55-607748 
0.11 miles east of 48th & IS 

site 
48th/Indian School ND 

Notes:  
1. Distance is presented as shortest distance to plume boundary presented in Figure 1. 
2. Bolded value indicates concentration detected above the Arizona Department of Environmental Quality Aquifer Water 

Quality Standard of 5.0 µg/L. 
3. Data obtained from SRP via questionnaire (see Attachment A) and SRP questionnaire provided in the 24h Street and Grand 

Canal Site Land and Water Use Study (H+A, 2018). 
4. ND – not detected. 
5. µg/L – microgram per liter. 
6. PCE - tetrachloroethene 

 

As indicated above, no SRP wells area of the Sites had PCE concentrations above the AWQS of 5.0 µg/L. 
Groundwater pumpage at these wells has been intermittent in the recent past, but the wells can be activated 
at any time. 

2.3.1.4 Future Salt River Project Needs 

Although recent use of the irrigation wells in and adjacent to the Site has been intermittent, SRP has no 
plans to eliminate any of these wells from their system. Based on demand analysis, SRP has indicated it will 
continue to need the wells in the area to remain operational, especially during dry years.  

SRP anticipates all its properties in the vicinity of ECP WQARF Area will remain in use over the next 100 
years. Additionally, SRP anticipates that its groundwater supply wells that are in the vicinity will transition 
from irrigation to municipal service (potable supply) within this time period.  

Water shortage is an issue that can impact this Site and all of metropolitan Phoenix. As water quality issues 
compound the demand concerns already present with regard to anticipated climate change and already 
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stressed water supplies. Water quality is a significant issue, as discussed above SRP expects its groundwater 
supply wells in the Site area will transition to potable supply in the future. The importance of groundwater 
and the ability to utilize the aquifer in local and large-scale water management scenarios is critical to the 
future growth and wellbeing of the entire Phoenix metro-area. According to the questionnaire response, 
SRP does not plan on installing any new wells at the Sites; however, this could change pending COP water 
needs. 

2.3.2 Private Groundwater Use 

As discussed above, five exempt wells are located within 1-mile of the Sites; all five wells have an intended 
use for domestic irrigation (ADWR, 2019, and Attachment B). There is no documented private drinking use 
of groundwater within the Site (ADWR, 2019).  

2.4 Surface Water Use 

The nearest surface water bodies to the Sites are the Arizona Canal and the Grand Canal (see Figure 1). The 
Arizona Canal is located approximately 0.17 miles from the nearest point on the 48th & IS plume. The Grand 
Canal intersects the 40th & OSB plume at Oak Street. The area of the Sites is situated within an active flood 
irrigation district of SRP, which receives water from the Arizona and Grand Canals via SRP lateral canals (Salt 
River Valley Water Users’ Association, 1980) (Figure 10). This water is used for residential irrigation. The 
laterals also receive water from SRP wells in the area. Future plans for the Grand Canal include a drinking 
water treatment plant that may be constructed at the end of the Grand Canal. The construction of the 
treatment plant would change the end use of the canal water requiring that water discharged to the canal 
meet stricter water quality criteria than what is currently required. 

3.0 SUMMARY OF USES 

The land and water uses described in Section 2.0 that are most likely to be relevant to the discussion of 
remedial objectives are presented below. 

3.1 Land Use 

The zoning pattern in the area has been long established and there are no foreseeable changes for the 
future. Land uses for this Site are expected to remain predominantly residential. 

3.2 Groundwater Use 

Current and future groundwater uses within the Site include the following: 

 The COP anticipates the possible need for additional wells in and adjacent to the Site sometime in 
the future. 

 The SRP owns 12 wells in and adjacent to the Sites and will continue to need the wells to be 
operational to supplement surface water supplies. SRP has indicated that they may change water 
usage from irrigation to drinking water within the foreseeable future.  

3.3 Surface Water Use 

Currently, surface water uses within the Site are only for residential irrigation. 
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TABLES



LATITUDE (DEG) LONGITUDE (DEG)

48 SRP19E-8.1N 617857 6/1/1971 Cable Tool 18 300 Steel / 18 /Louver 82 - 261 NR NR NR NR NR
48 ECP-01 587191 8/2/2001 Dual Tube Rotary 11 71.0 PVC / 6 / 0.020 10 - 70 10 - 71 #10-20 Sand NR 1241.28 1241.53 33.4953 -111.9802
48 ECP-02 587192 7/19/2001 Sonic 8.625 125.0 PVC / 4 / 0.010 85 - 120 80 - 125 #10-20 Sand NR 1244.49 1244.74 33.7287 -111.9793
48 ECP-03 587193 7/19/2001 Sonic 8.625 55.0 PVC / 4 / 0.010 10 - 50 10 - 55 #10-20 Sand NR 1244.35 1244.95 33.4954 -111.9793
48 SMW-01 533298 4/1/1992 Hollow Stem Auger 6.25 55.0 PVC / 4 / 0.010 15 - 55 14 - 55 #10-20 Sand 8 - 14 1241.21 1241.82 33.4953 -111.9802
48 SMW-02 535795 7/31/1992 Hollow Stem Auger 6.25 55.0 PVC / 4 / 0.020 15 - 55 13 - 55 #10-20 Sand 10 - 13 1248.61 1248.88 33.4961 -111.9782
48 SMW-03-060* 543424 5/9/1994 Hollow Stem Auger 8.25 140.0 PVC / 2 / 0.020 13 - 60 11 - 65 #10-20 Sand 9 - 11 1236.71 1237.47 33.6779 -111.9822
48 SMW-03-138* 543424 5/9/1994 Hollow Stem Auger 8.25 140.0 PVC / 2 / 0.020 100 - 140 92 - 140 #10-20 Sand 65 - 92 1236.66 1237.47 33.6779 -111.9822
48 SMW-04 907363 12/11/2007 Sonic 8.625 60.0 PVC / 4 / 0.020 20 - 60 17 - 60 8/12 Sand 15 - 17 1238.40 1238.72 33.4950 -111.9809
48 SMW-05 908628 3/18/2008 Hollow Stem Auger 10 60.0 PVC / 4 / 0.020 20 - 60 18 - 60 8-12 Sand 15 -18 1239.50 1239.76 33.4953 -111.9809
48 SMW-06 914016 4/10/2012 Hollow Stem Auger 10 60.0 PVC / 4 / 0.020 20 - 60 17 - 60 8 - 12 Sand 15 - 17 1227.84 1228.12 33.4932 -111.9831
48 SMW-07 913979 1/12/2012 Hollow Stem Auger 10 60.0 PVC / 4 / 0.020 20 - 60 17 - 60 #10-20 Sand 15 -17 1240.43 1240.75 33.4950 -111.9802
48 SMW-08 913980 1/13/2012 Hollow Stem Auger 10 60.0 PVC / 4 / 0.020 20 - 60 17 - 60 #10-20 Sand 15 - 17 1243.65 1244.02 33.4956 -111.9801

48 BMW-05A 916202 1/9/2014 Sonic
8.625
6.0

66.0
67.0

PVC / 4 / 0.020 29.6 - 64.6 26.3 - 66.0 #10-20 Sand 23.0 - 26.3 1212.81 1213.29 33.4925 -111.9895

48 BMW-05B 916203 1/10/2014 Sonic
8.625
6.0

115.0
116.0

PVC / 4 / 0.020 75.1 - 115.1 68.8 - 115.5 #10-20 Sand 63.2 - 68.8 1212.87 1213.41 33.4925 -111.9895

48 BMW-06A 916204 1/9/2014 Sonic
8.625
6.0

61.0
62.5

PVC / 4 / 0.020 30.3 - 60.3 27.0 - 60.5 #10-20 Sand 23.0 - 27.0 1214.27 1214.73 33.4908 -111.9865

48 BMW-06B 916205 1/10/2014 Sonic 8.625 120 PVC / 4 / 0.020 75.4 - 110.4 72.0 - 111.0 #10-20 Sand
68.0 - 72.0

111.0 - 115.0
1214.50 1215.09 33.4908 -111.9865

48 SMW-11 918939 5/19/2016 Sonic 8.625 165.00 PVC / 4 / 0.020 50.2 - 70.2 48 - 71 #10-20 Sand 42.8 - 48 1221.38 1221.99 33.4929 -111.9856
48 SMW-12 919290 5/27/2016 Sonic 8.625 180.00 PVC / 4 / 0.020 144.9 - 164.9 143 - 166 #10-20 Sand 133.5 - 143 1212.19 1212.70 33.4915 -111.9886

48 SMW-16B 921439 3/16/2018 Sonic
8.25

6.125
214.0
216.0

PVC / 4 / 0.020 90.7 - 130.7 87.8 - 131.2 #10-20 Sand 80.2 - 87.8 1240.24 1240.67 33.4950 -111.9802

48 BMW-12B 922019 10/26/2018 Sonic 9.0 185.0 PVC / 4 / 0.020 120.0 - 170.0 118.0 - 172.0 #10-20 Sand 116.0 - 118.0 1209.13 1209.54 33.4746 -111.9904

NOTES:
* wells installed within the same borehole
(1) NAVD88
(2) GRID, NAD83, Arizona Central 202
48 East Cental Phoenix Water Quality Assurance Revolving Fund Site - 48th Street and Indian School Road Site
ADWR Arizona Department of Water Resources
FEET BGS feet below ground surface
FEET AMSL feet above mean sea level 
NR Not Reported
Sonic Rotosonic drilling method
SRP Salt River Project

LOCATION COORDINATES (2)

TABLE 1
WELL CONSTRUCTION DATA

EAST CENTRAL PHOENIX WATER QUALITY ASSURANCE REVOLVING FUND SITE 48TH STREET AND INDIAN SCHOOL ROAD SITE

ECP SUB 
AREA

WELL ID
ADWR 

REGISTRATION 
NUMBER

DATE COMPLETED DRILLING METHOD
BORING 

DIAMETER 
(INCHES)

BORING DEPTH 
(FEET BGS)

CASING MATERIAL/ 
DIAMETER/ SLOT SIZE 

(INCHES)

PERFORATED 
INTERNAL 
(FEET BGS)

SAND PACK 
INTERVAL 
(FEET BGS)

FILTER PACK 
MATERIAL

BENTONITE SEAL 
(FEET BGS)

TOP OF CASING 
ELEVATION (1) 
(FEET ASML)

GROUND SURFACE 
ELEVATION (1)  
(FEET ASML)



LATITUDE (DEG) LONGITUDE (DEG)

40osb SRP17.9E-7.5N 617857 5/1/1965 Cable Tool NR 300 Steel / 18 / Perforated 100.0 - 300.0 48.0 - 300.0 Gravel NR NR 1193 NR NR

40osb BMW-01A 598109 6/2/2003 Hollow Stem Auger 10 91 PVC / 4 / 0.020 20 - 60 15 - 63 #10-20 Sand
11 - 15 
63 - 91

1193.20 1194.38 33.4877 -111.9961

40osb BMW-01B 909970 12/4/2008 Hollow Stem Auger 8 100 PVC / 2 / 0.020 70 - 100 65 - 100 #10-20 Sand 59 - 65 1193.59 1194.34 33.4878 -111.9961
40osb BMW-02A* 908743 4/18/2008 Sonic 10 61 PVC / 2 / 0.020 20 - 60 15 - 61 8/12 Sand 10 - 15 1199.66 1200.06 33.4901 -111.9946

40osb BMW-02B* 908743 4/18/2008 Sonic 10 100 PVC / 2 / 0.020 70 - 100 65 - 100 8/12 Sand
10 - 15
61 - 65

1197.98 1200.06 33.4901 -111.9946

40osb BMW-02C 917659 3/18/2015 Sonic
8.25

7.125
139.8           
140.6

PVC / 4 / 0.020 109.5 - 139.5 106.7 - 140.6 #10-20 Sand 101.6 - 106.7 1199.53 1199.99 33.4067 -111.9946

40osb BMW-03A* 908744 5/16/2008 Hollow Stem Auger 10 60.5 PVC / 2 / 0.020 20 - 60 15 - 60.5 8/12 Sand 10 - 15 1201.09 1201.32 33.4895 -111.9929

40osb BMW-03B* 908744 5/16/2008 Hollow Stem Auger 10 98.3 PVC / 2 / 0.020 70 - 100 65 - 101 8/12 Sand
10 - 15
61 - 65

1201.12 1201.32 33.4895 -111.9929

40osb BMW-04B 916201 1/3/2014 Sonic
8.625
6.0

120.0
121.7

PVC / 4 / 0.020 78.8 - 118.8 75.4 - 121.7 #10-20 Sand 71.6 - 75.4 1200.32 1200.90 33.4888 -111.9920

40osb BMW-04A 916200 1/4/2014 Sonic
8.625
6.0

70.0
71.1

PVC / 4 / 0.020 30.0 - 70.0 27.0 - 71.1 #10-20 Sand 23.5 - 27.0 1200.37 1200.86 33.4888 -111.9920

48 BMW-05A 916202 1/9/2014 Sonic
8.625
6.0

66.0
67.0

PVC / 4 / 0.020 29.6 - 64.6 26.3 - 66.0 #10-20 Sand 23.0 - 26.3 1212.81 1213.29 33.4925 -111.9895

48 BMW-05B 916203 1/10/2014 Sonic
8.625
6.0

115.0
116.0

PVC / 4 / 0.020 75.1 - 115.1 68.8 - 115.5 #10-20 Sand 63.2 - 68.8 1212.87 1213.41 33.4925 -111.9895

48 BMW-06A 916204 1/9/2014 Sonic
8.625
6.0

61.0
62.5

PVC / 4 / 0.020 30.3 - 60.3 27.0 - 60.5 #10-20 Sand 23.0 - 27.0 1214.27 1214.73 33.4908 -111.9865

48 BMW-06B 916205 1/10/2014 Sonic 8.625 120 PVC / 4 / 0.020 75.4 - 110.4 72.0 - 111.0 #10-20 Sand
68.0 - 72.0

111.0 - 115.0
1214.50 1215.09 33.4908 -111.9865

40osb BMW-07A 916198 12/29/2013 Sonic
8.625
6.0

70.0
74.0

PVC / 4 / 0.020 29.6 - 69.6 26.0 - 70.0 #10-20 Sand 23.0 - 26.0 1189.22 1189.74 33.2034 -111.9982

40osb BMW-07B 916199 12/28/2013 Sonic
8.625
6.0

115.0
116.0

PVC / 4 / 0.020 85.0 - 115.0 80.0 - 116.0 #10-20 Sand 70.0 - 80.0 1189.20 1189.72 33.4868 -111.9982

40osb BMW-09D 921211 4/2/2018 Sonic
8.25

6.125
234.5
288.0

PVC / 4 / 0.020 180.7 - 230.7 176.5 - 234 #10-20 Sand 170.5 - 176.5 1170.44 1170.77 33.4823 -112.0069

40osb BMW-10D 921212 4/25/2018 Sonic
8.25

6.125
233.0
293.0

PVC / 4 / 0.020 230.6 - 280.6 227.5 - 280.6 #10-20 Sand 221.5 - 227.5 1148.63 1149.67 33.4765 -112.0339

40osb BMW-11D 921213 5/9/2018 Sonic
8.25

6.125
233.0
241.0

PVC / 4 / 0.020 151.0 - 211.0 148.0 - 214.0 #10-20 Sand 140.0 - 148.0 1180.11 1180.61 33.4828 -111.9998

48 BMW-12B 922019 10/26/2018 Sonic 9.0 185.0 PVC / 4 / 0.020 120.0 - 170.0 118.0 - 172.0 #10-20 Sand 116.0 - 118.0 1209.13 1209.54 33.4746 -111.9904
40osb BMW-14D 922019 10/31/2018 Sonic 9.0 300.0 PVC / 4 / 0.020 225.0 - 275.0 223.0 - 277.0 #10-20 Sand 221.0 - 223.0 1135.93 1136.31 33.4730 -112.0239

NOTES:
* wells installed within the same borehole
(1) NAVD88
(2) GRID, NAD83, Arizona Central 202
40osb East Cental Phoenix Water Quality Assurance Revolving Fund Site - 40th Street and Osborn Road Site
48 East Cental Phoenix Water Quality Assurance Revolving Fund Site - 48th Street and Indian School Road Site
ADWR Arizona Department of Water Resources
FEET BGS feet below ground surface
FEET AMSL feet above mean sea level 
NR Not Reported
Sonic Rotosonic drilling method
SRP Salt River Project

DATE COMPLETED

ADWR 
REGISTRATION 

NUMBER           
(55-)

WELL ID

LOCATION COORDINATES (2)

TABLE 2
WELL CONSTRUCTION DATA

EAST CENTRAL PHOENIX WATER QUALITY ASSURANCE REVOLVING FUND SITE 40TH STREET AND OSBORN ROAD SITE

ECP SUB 
AREA

PERFORATED 
INTERNAL 
(FEET BGS)

CASING MATERIAL/ 
DIAMETER/ SLOT SIZE 

(INCHES)

BORING DEPTH 
(FEET BGBS)

BORING 
DIAMETER 
(INCHES)

DRILLING METHOD
GROUND SURFACE 

ELEVATION (1)  
(FEET ASML)

TOP OF CASING 
ELEVATION (1) 
(FEET ASML)

BENTONITE 
SEAL        

(FEET BGS)

FILTER PACK 
MATERIAL

SAND PACK 
INTERVAL 
(FEET BGS)



Zoning District Description
S-1 Ranch or Farm
S-2 Ranch or Farm Commercial
RE-43 One Family Residence (43,560 sq. ft. min.)(No longer available for rezoning)
RE-24 One Family Residence (24,000 sq. ft. min.)(No longer available for rezoning)
R1-14 One Family Residence (14,000 sq. ft. min.)(No longer available for rezoning)
RE-35 Single Family Residence (density range of 1.1 to 1.15 or 1.32 w/ bonus)
R1-18 Single Family Residence (density range of 1.95 to 2.05 or 2.34 w/bonus)
R1-10 Single Family Residence (density range of 3 to 3.5 or 4.5 w/bonus)
R1-8 Single Family Residence (density range of 4 to 4.5 or 5.5 w/bonus)
R1-6 Single Family Residence (density range of 5 to 5.5 or 6.5 w/bonus)
R-2 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) (Attached 10 to

10.5 or 12 w/bonus)
R-3 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) (Attached 14.5 to

15.23 or 17.4 w/bonus)
R-3A Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) (Attached 22 to

23.1 or 26.4 w/bonus)
R-4 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) (Attached 29 to

30.45 or 34.8 w/bonus)
R-5 Multiple Family Residence (Detached SF 5 to 6.5 or 12 w/bonus) (Attached 43.5 to

45.68 or 52.2 w/bonus)
R-4A Multiple Family Residence (Dependent on lot area and unit type)
R-O Residential Office – Restricted Commercial
C-O Commercial Office – Restricted Commercial (C-O prior to 1986)
C-O/G-O Commercial Office – General Office Option (Minimum 1 gross acre)
C-O/M-O Commercial Office – Major Office Option (Minimum 5 gross acres)
C-1 Commercial – Neighborhood Retail
C-2 Commercial – Intermediate Commercial
C-3 Commercial – General Commercial
CP/SU Commerce Park – Single User Option
CP/RP Commerce Park – Research Park Option
CP/BP Commerce Park – Business Park Option
CP/GCP Commerce Park – General Commerce Park Option
IP or Ind. Pk. Industrial Park (See CP) (No longer available for rezoning)
A-1 Light Industrial
A-2 Industrial
RH Resort
RI Residential Infill (Combined w/underlying zoning)
HR High-Rise and High Density (Combined w/underlying zoning)
HR1 High-Rise and High Density (Downtown Area) (Combined w/underlying zoning)
HRI High-Rise Incentive – High-Rise and Mixed Use (Combined w/underlying zoning)
MR PAD Mid-Rise (Combined w/underlying zoning)
PCD Planned Community District (Combined w/underlying zoning or approved zoning)
PSC Planned Shopping Center (No longer available for rezoning)
RSC Regional Shopping Center (No longer available for rezoning)
P-1 Passenger Automobile Parking, Limited (Surface parking)
P-2 Parking (Surface parking and parking structures)
GC Golf Course
UR Urban Residential (May apply between 7th Ave. to 7th St. & Lincoln St. to Grand
DC Downtown Core (Underlying zoning for Fillmore to Harrison & 7th St. to 3rd Ave.)
W Warehouse Overlay (Combined w/underlying zoning) (Applies to specific area near
Warehouse Parking (Combined w/underlying zoning)
Capitol Mall Overlay (Combined w/underlying zoning) (Applies to specific area near the Capitol)
SP Special Permit (Combined w/underlying zoning) (Allows a number of specific uses not
MUA Mixed Use Agricultural (Should be designated as MUA on the General Plan)
HCRO Historic Canal-Side Restaurant Overlay (Combined w/underlying zoning) (Applies to
Baseline Area Overlay (Combined w/underlying zoning) (Applies between Central to 40th St. & Southern to
Arcadia Camelback Special Planning District (Combined w/underlying zoning) (Applies along Camelback Rd. from 44th St. to the
Desert Character Overlay (Combined w/underlying zoning) (Applies to North Land Use Plan area)
NBCC North Black Canyon Overlay (Combined w/underlying zoning) (Specific guidelines for
RSIO Rio Salado Interim Overlay (Combined w/underlying zoning) (Applies between I-17/I-
HP Historic Preservation Overlay (Combined w/underlying zoning)
CCSIO Central City South Interim Overlay (Combined w/underlying zoning) (Applies to
Four Corners Overlay (Applies to specific area near 24th St. & Broadway Rd.)
SPVTABDO South Phoenix Village and Target Area B Design Overlay (Applies to specific areas
PSC Overlay Planned Shopping Center Overlay
SPD Special Planning District (Combined w/underlying zoning) (Applies to specific
EBRO East Buckeye Road Overlay District (Combined w/underlying zoning) (Applies to
DVAO Deer Valley Airport Overlay District (Combined w/underlying zoning) (Applies to
ACOD Arts, Culture and Small Business Overlay District (Combined w/underlying zoning)
HRO Hatcher Road Overlay (Combined w/underlying zoning) (Applies to specific area on
Downtown Code A code to implement the Downtown Phoenix Plan increased mix of land uses, and
PUD Planned Unit Development Individually tailored standards to create a built
TOD-1 Interim Transit-Oriented District One, to encourage appropriate mixture/density of
TOD-2 Interim Transit-Oriented District Two, to encourage appropriate mixture/density of
SAUMSO Seventh Avenue Urban Main Street Overlay District (Combined w/underlying zoning)
NCASPD North Central Avenue SPD Overlay District (Combined w/underlying zoning) Provide
AIO Airport Noise Impact Overlay District (Combined w/underlying zoning) (Applies to
FH Flood Hazard and Erosion Management District (Combined w/underlying zoning)
Note: See Section 608 of the Zoning Ordinance to calculate bonus points for residential development.
Source:  www.phoenix.gov/pdd/pz
Revised 7/3/13

TABLE 3
City of Phoenix Zoning Districts with Brief Descriptions



TABLE 4
GROUNDWATER WITHDRAWAL WELLS WITHIN ONE MILE OF THE SITE

EAST CENTRAL PHOENIX 40TH STREET AND OSBORN ROAD SITE
REMEDIAL INVESTIGATION ‐ LAND AND WATER USE SURVEY

55‐REGISTRY ID GWSI SITE CADASTRAL OWNER NAME SRP Well No.  WELL TYPE
WELL DEPTH 
(FT BGS)

CASING DEPTH 
(FT BGS)

CASING DIAMETER 
(IN)

APPLICATION 
DATE

INSTALLED 
DATE

WATER LEVEL 
(FT BGS) 

PUMP RATE 
(GPM)

UTM‐X 
(METERS)

UTM‐Y 
(METERS)

202398 332918111590701 A02004030ACC Salt River Project 18.6E‐7.6N Non‐Exempt 207 207 21 3/15/2004 12/30/2004 27 0 408419.8 3705868
501994 NR A0200403BCA Peterson, D D NA Exempt 65 85 4 *2/3/1982 1/1/1981 19 0 407829.4 3706089
607672 332853112000801 A02003025DCC Salt River Project 17.5E‐7N Non‐Exempt 202 188 12 *5/18/1982 10/1/1923 89 563 406803.9 3705103
607712 332849111591201 A02004030CDD Salt River Project 18.5‐7N Non‐Exempt 172 172 12 *5/18/1982 9/20/1923 17 880 408205.2 3705070
607731 332915112004301 A02003025CBB Salt River Project 17.1E‐7.4N Non‐Exempt 400 400 18 *5/18/1982 4/21/1962 53 1196 406004.9 3705727
607748 332942111584101 A02004020CCC Salt River Project 19E‐8.1N Non‐Exempt 305 305 18 *5/18/1982 6/18/1971 17 808 409232.8 3706647
608431 332941112004301 A02003025BBB Salt River Project 17E‐8N Non‐Exempt 250 250 18 *5/11/1982 8/20/1964 52 1232 406012.9 3706543
608433 332926111584101 A02004030ADA Salt River Project 19E‐7.6N Non‐Exempt 150 150 12 *5/11/1982 3/8/1921 17 500 409018.8 3706050
617825 333026111594501 A02003024ADA Salt River Project 18E‐8.8N Non‐Exempt 417 417 16 *5/26/1982 1/1/1945 37 1457 407451.9 3707744
617849 332848111594201 A02003036AAA Salt River Project 18E‐7N Non‐Exempt 305 305 18 *5/26/1982 7/16/1971 22 954 407407.3 3704891
617857 332913111594601 A02003025DAA Salt River Project 17.9E‐7.5N Non‐Exempt 300 300 18 *5/26/1982 5/4/1965 24 1114 407421.7 3705699
634799 332858111593001 A02004030CCA Abbey, D R NA Exempt 100 70 4 *5/26/1982 10/1/1979 23 10 407813.3 3705284
807925 NR A02003024DBC Thiher, L NA Exempt 0 0 0 *8/24/1999 Prior to 1980 0 0 406831.8 3707137
626525 332843112004501 A02003035AAD PHOENIX, CITY OF, NA Non‐Exempt 218 0 20 *6/11/1982 NR 59 750 405795.1 3704710
607726 332840112014301 A02003035BBB SALT RIVER PROJECT, 16E‐6.8N Non‐Exempt 620 620 20 *5/18/1982 NR 66 1560 404396.3 3704908
608380 332754112004601 A01003002AAA SALT RIVER PROJECT, 16.9E‐6N Non‐Exempt 250 219 19 *5/11/1982 8/22/1947 86 2000 405782.4 3703288
607715 332942112014701 A02003022DDD SALT RIVER PROJECT, 16E‐8N Non‐Exempt 246 246 12 5/18/1982* 9/1/1920 70 760 404215.8 3706716
638492 NR A02003026ACC SHERRILL,W P NA Exempt 120 120 8 *6/14/1982 6/15/1953 25 30 405206.9 3705924
809877 NR A01003002ABB THE SECRET GARDEN NA Exempt NR NR 20 8/18/2016 NR NR NR 405177.4 3703294

Dewatering permit November 20, 1995 ‐ February 20, 1996

552114 NR A02004031BBB
Flood Control District, 
Maricopa County NA Non‐Exempt 0 0 0 11/20/1995 NR 0 0

407607.1 3704886

Well never drilled
623899 NR A02004030CD0 B.O.L.S. 44 Partners NA Non‐Exempt 0 0 0 6/14/1982 NR 0 0 408108.3 3705174

Abandoned September 1996
807366 NR A02004030DBC Johns, R F NA Exempt 63 0 4 9/17/1996 NR 0 0 408411.5 3705466

NOTES:
Exempt ‐ A well having a pump with a maximum capacity of not more than 35 gpm which is used to withdraw groundwater pursuant to A.R.S. § 45‐454 and A.R.S. § 45‐402(8).
FT BGS ‐ Feet below ground surface
GPM ‐ Gallons per minute
GWSI ‐ Groudnater Site Inventory
IN ‐ Inches
NA ‐ Not Applicable
NR ‐ Not Reported
Non‐exempt A well drilled within an active Management Area drilled pursuant to a groundwater right authorized by A.R.S. Title 45, Chapter 2, Article 5, a service area right authorized by A.R.S. Title 45, Chapter 2, Article 6, 

or a groundwater withdrawal permit authorized by A.R.S. Title 45, Chapter 2, Article 7. 
* Date well registered with Arizona Department of Water Resources
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Area of Detail

The map shown here has been created with all due and reasonable care and is strictly for use with
Wood Environment & Infrastructure Solutions, Inc. Project Number 14-2018-2047.  This map has not

been certified by a licensed land surveyor, and any third party use of this map comes without warranties of
any kind.  Wood Environment & Infrastructure Solutions, Inc. assumes no liability, direct or indirect,

whatsoever for any such third party or unintended use.

Job No.
PM:
Date:
Scale:

FIGURE
1

Area of Detail

Boring Location - Abandoned

Approximate Distribution of PCE
Above 5 µg/L

Notes:
BMW-14D Groundwater Monitoring Well Identification

0.76 Results that are black are from historic PCE 
sampling

3 Results that are red are from December 2018
7.3 Results that are bolded and italicized equal

or exceed the Aquifer Water Quality Standard 
of 5 µg/L

µg/L microgram per liter
amsl above mean sea level
ft bgs feet below ground surface
PCE tetrachloroethene

WQARF Water Quality Assurance Revolving Fund

±0 1,500750

Feet

40th St and Osborn Rd &
48th St & Indian School Rd

WQARF Sites
Phoenix, Arizona

14-2018-2047
JC
1/18/2019
1"= 1500'

Site Map

SRP19 E-7.6N

SRP18.6 E-7.6N

SRP17.9 E-7.5N

SRP19 E-8.1N

PCE (µg/L) Depth (ft bgs)
8.06 77
8.56 96
3.83 113

<0.25 133
0.6 153
1.41 165

<0.25 173
<0.25 193
1.49 213

6 235
3 255

5.8 275

BMW-10D

PCE (µg/L) Depth (ft bgs)
<0.25 52
<0.25 82
5.67 102

10.22 121
0.35 142

12.66 162
18 185
19 205
19 225
4.3 242
9 261

2.15 281

BMW-09D

PCE (µg/L) Depth (ft bgs)
<2.0 40.5

PCE (µg/L) Depth (ft bgs)
<2.0 87.5
<2.0 111.5

BMW-07A

BMW-07B

PCE (µg/L) Depth (ft bgs)
3.5 100
11 120
3.2 141

46.2 160

BMW-08D

PCE (µg/L) Depth (ft bgs)
<2.0 39.6
<2.0 57.3

PCE (µg/L) Depth (ft bgs)
<2.0 72.5
<2.0 96.3

BMW-01A

BMW-01B

PCE (µg/L) Depth (ft bgs)
<2.0 57.4

PCE (µg/L) Depth (ft bgs)
<2.0 84.7
<2.0 90.7
<2.0 96.8

PCE (µg/L) Depth (ft bgs)
36 112.5
40 118.5
38 124.5
28 130.5
26 136.5

PCE (µg/L) Depth (ft bgs)
190 160
26 180

110 200
64 220
5.9 240
58 260

BMW-02D

BMW-02C

BMW-02A

BMW-02B

PCE (µg/L) Depth (ft bgs)
<1.0 40.4
<2.0 42

PCE (µg/L) Depth (ft bgs)
3.8 77.5
7.1 111.7

BMW-05A

BMW-05B

BMW-15D
All samples collected 

from 42 to 215 ft bgs were 
<0.25 µg/L for PCE

PCE (µg/L) Depth (ft bgs)
<2.0 58

BMW-03A

PCE (µg/L) Depth (ft bgs)
<2.0 95.5

BMW-03B

PCE (µg/L) Depth (ft bgs)
<2.0 36.5
<2.0 51.4
<2.0 67.2

BMW-04A

PCE (µg/L) Depth (ft bgs)
<2.0 81.2
<2.0 98.3
<2.0 115.4

BMW-04B

PCE (µg/L) Depth (ft bgs)
3.7 156
3.3 176
3 196

BMW-11D

PCE (µg/L) Depth (ft bgs)
<0.25 40
<0.25 65
7.36 85

<0.25 105
2.66 135
1.75 155

<0.25 175
<0.25 195
<0.25 214
0.74 240

<0.25 255

SMW-14B

PCE (µg/L) Depth (ft bgs)
<2.0 37

BMW-06A

PCE (µg/L) Depth (ft bgs)
<2.0 77.9
<2.0 107.1

BMW-06B

PCE (µg/L) Depth (ft bgs)
5.35 40
1.87 59

<0.25 79
<2.0 100
<2.0 120

<0.25 140
<0.25 160
0.98 180
0.99 199

SMW-16B
PCE (µg/L) Depth (ft bgs)

<1.0 35.5
<2.0 38

SMW-06

PCE (µg/L) Depth (ft bgs)
<0.5 39
<2.0 60
<0.5  80 - 160

SMW-11

PCE (µg/L) Depth (ft bgs)
4.8 40
2.3 44

ECP-01

PCE (µg/L) Depth (ft bgs)
<2.0 88

ECP-02

PCE (µg/L) Depth (ft bgs)
<2.0 40

ECP-03

PCE (µg/L) Depth (ft bgs)
<2.0 38
<2.0 53

SMW-01

PCE (µg/L) Depth (ft bgs)
<2.0 40

SMW-02

PCE (µg/L) Depth (ft bgs)
31 42

SMW-03-60

PCE (µg/L) Depth (ft bgs)
<2.0 102

SMW-03-138

PCE (µg/L) Depth (ft bgs)
2.5 40
<2.0 52

SMW-04

PCE (µg/L) Depth (ft bgs)
<2.0 40

SMW-05

PCE (µg/L) Depth (ft bgs)
7.6 40
3.1 48
<2.0 58

SMW-07

PCE (µg/L) Depth (ft bgs)
<2.0 42

SMW-08

PCE (µg/L) Depth (ft bgs)
<0.5 60
1.21 80
<0.5  100 - 140
<2.0 155
0.25 160
<0.5 180

SMW-12

PCE (µg/L) Depth (ft bgs)
0.76 100
2.84 110
1.44 125

1 145
0.6 165
1.53 185

<0.25 205
3 225

7.3 245
<2.0 265

<0.25 285

BMW-14D

PCE (µg/L) Depth (ft bgs)
<0.25 45
<0.25 65
<0.25 85
0.41 105
3.0 125
3.4 145
3.5 165
1.19 185

BMW-12B

40th St and Osborn Rd
WQARF Site

48th St and Indian School Rd
WQARF Site



Job No.
PM:
Date:
Scale:

40th St and Osborn Rd &
48th St and Indian School Rd

WQARF Sites, Phoenix, Arizona
The map shown here has been created with all due and reasonable care and is strictly
for use with Wood Environment & Infrastructure Solutions, Inc. Project Number
14-2018-2069.  This map has not been certified by a licensed land surveyor, and any
third party use of this map comes without warranties of any kind.  Wood Environment &
Infrastructure Solutions, Inc.assumes no liability, direct or indirect, whatsoever for any
such third party or unintended use.
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City of Phoenix
Village Planners Map 2

FIGURE

Source: City of Phoenix, Planning and Development
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Figure 4-11.  Severe SRP and CAP shortage 10 year deficit scenario 

Figure 4-12.  Severe SRP and CAP shortage 20 year deficit scenario 

12 First shortage to CAP occurs in 2010, but deficit to Phoenix would not materialize until 2020. 
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ATTACHMENT A 
 

LAND AND WATER USE STUDY QUESTIONNAIRES

















LAND AND WATER USE STUDY QUESTIONNAIRE 

FOR MUNICIPALITIES/COUNTIES/UTILITIES WITHIN THE 
EAST CENTRAL PHOENIX (48TH STREET & INDIAN SCHOOL ROAD AND 40TH 

STREET AND OSBORN ROAD) WQARF REGISTRY SITES 

Please answer all questions. Mark "NA" for questions that are not applicable. Mark "UNK" if the 
answer is unknown to you at the time of completion. Please attach any additional pages as 
needed. 
 

 

Water user municipality/utility name:  Salt River Project     

Date Questionnaire was completed:    January 10, 2019     

Name of person completing Questionnaire:   Karis Nelson      

Contact Name: Karis Nelson       

Title:    Senior Environmental Scientist                                                             

Division:   Environmental Compliance and Permitting    

Address:   PAB 359, P.O. Box 52025     

   Phoenix, AZ 85072      

Phone Number:  602-236-2916       

 

 

1. What is the current use of your municipality’s/county’s/utility’s property within the limits of 

the East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) 
WQARF sites? (Boundary of 48th Street & Indian School – Devonshire Avenue to the north, 48th 
Street on the east, Weldon Avenue on the south, and 42nd Street on the west; and boundary of 
40th Street & Osborn Road - Osborn Road on the north, 42nd Street on the east, Oak Street on the 
south, and 27th Street on the west). 

SRP owns and operates multiple groundwater supply wells and water conveyance structures (i.e. 
laterals and canals) in the subject areas.  Power transmission and distribution lines are also 
located within the East Central Phoenix (ECP) boundaries. 
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2. Please list the municipality’s/county’s/utility’s properties of concern/boundaries 
(neighborhood planning committees, zoning, canals, wells) within the East Central Phoenix (48th 
Street & Indian School Road and 40th Street & Osborn Road) WQARF sites boundaries. 

SRP groundwater production wells located within the ECP WQARF sites boundaries:   

18E-7N (ADWR 55-617849)  

17.9E-7.5N (ADWR 55-617857) 

17.1E-7.4N (ADWR 55-607731) 

SRP groundwater production wells that lie within a mile of the ECP WQARF sites: 

19E-8.1N (ADWR 55-607748) 

19E-7.6N (ADWR 55-608433) 

18.6E-7.6N (ADWR 55-202398) 

18.5E-7N (ADWR 55-607712) 

18E-8.8N (ADWR 55-617825) 

17E-8N (ADWR 55-608431) 

16.9E-6N (ADWR 55-608380) 

16E-8N (ADWR 55-607715)  

16E-6.8N (ADWR 55-607726) 

SRP conveyance structures that lie within a mile of the ECP WQARF sites: 

 Arizona Canal 

Grand Canal 

 Various piped laterals (also located within the boundaries of the WQARF sites) 

 

3. What are the foreseeable plans for the municipality’s/county’s/utility’s property within the 

East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) 
WQARF sites boundaries as far into the future as they are known and up to 100 years, if 
possible? 

SRP anticipates that all of the properties located within and near the subject areas, including the 
groundwater supply wells and the conveyance structures, will remain in use over the next 100 
years (See Question #2). The wells are expected to transition from irrigation water supply to also 
include potable water supply.  
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Specifically, groundwater from the SRP supply wells in the vicinity of the WQARF sites could be 
included in the raw drinking water supply for the City of Goodyear (Goodyear), once the future 
Goodyear water treatment plant starts treating its raw water delivered by SRP.  SRP entered into 
an Agreement with Goodyear in 2017 to wheel Goodyear’s surface water supplies through the 
SRP water delivery system to the future Goodyear water treatment plant.  Although the water 
delivered to Goodyear will primarily be Goodyear’s surface water supplies (i.e., entitlement of 
Central Arizona Project water), from an operational perspective some of that water may physically 
comingle with water from the groundwater wells that discharge from around the sites. 

NOTE: Please reference the SRP letter submitted to ADEQ on November 21, 2018, for more 
information (RE: Salt River Project Concerns Regarding Delisting of East Central Phoenix 38th 
Street and Indian School Road and East Central Phoenix 40th Street and Indian School Road 
WQARF Sites). 

 

4. Does the municipality/county/utility have a published general plan for the property within the 
East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) 
WQARF sites boundaries? 

SRP has no such plans.  

 

5. Are parcel, zoning, or land maps available through the municipality/county/utility? Where are 
they located?  

SRP is not subject to zoning ordinances and has no such maps.  

 

6. Please list any specific neighborhood concern the municipality/county/utility is aware of 
within the East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn 
Road) WQARF sites boundaries? Please list future concerns (e.g.- freeway expansion, water use, 
water availability, etc.).  

The quantity and quality of groundwater in the Phoenix metro area is a significant issue.  SRP has 
a specific concern regarding water quality impacts associated with the ECP WQARF sites. Our 
concern is heightened because of anticipated climate change and the additional stress expected to 
be applied to already stressed surface water supplies.  

The importance of groundwater and the ability to utilize the aquifer in local and large-scale water 
management scenarios is critical to the future growth and wellbeing of the entire metro area. We 
cannot overstate the importance of effective cleanups of contaminants which threaten the use of 
groundwater and the aquifers that host it. 

As noted in Question #3, SRP expects that the groundwater supply wells (listed in Question #2) 
will transition to a raw drinking water supply for Goodyear in the near future.   
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7. Please list any future zoning plans or area plans for the municipality/county/utility within the 
East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) 
WQARF sites boundaries: 

SRP is not subject to zoning ordinances and has no such plans.  

 

8. Please list any "special projects" projected or anticipated within the East Central Phoenix (48th 
Street & Indian School Road and 40th Street & Osborn Road) WQARF site boundaries: 

In the near future, SRP will transition groundwater supply wells from irrigation to municipal 
service (potable water supply).  (See Question #3.) 

Additionally, it may become necessary for SRP to construct additional groundwater supply wells 
in close proximity to the ECP WQARF sites.  

 

9. If any property is leased (the municipality/county/utility is the lessor), how long is the lease 
term? 

SRP has several license agreements in the area of 48th Street and Indian School Road.   The 
agreements are land use authorizations that allow others to use United States lands.  Expirations 
range from 3 to 15 years.  

 

10. If the property is leased, are there plans to renew the lease and is so, for how long? 

SRP will renew several of the license agreements.  The agreement with the City of Phoenix will be 
renewed for a 20-year term.  All others, if renewed, will not exceed 5 years in term. 

 

11. Please list any environmental spill of material or waste products that has occurred within the 
municipality/county/utility within the East Central Phoenix (48th Street & Indian School Road 
and 40th Street & Osborn Road) WQARF sites boundaries in the past 5 years? 

None. 

 

12. Is the municipality/county/utility currently sampling groundwater wells within the East 
Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) WQARF 
sites? If so, how often is the sampling conducted? Are analytical results being submitted to 
ADEQ for the groundwater database? 
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SRP conducts routine groundwater sampling of its wells. Water quality records are submitted 
electronically to the ADEQ groundwater database. If necessary, water quality records can be 
requested from SRP if there are data gaps in the ADEQ database.  

 

13. Does your municipality/county/utility have an environmental manager or do you outsource 
environmental management to an environmental consulting firm? If so, please provide the 
following information: 

 

Name:   Andrea Martinez      

Title:    Manager, Water Quality & Waste Management Services                                                          

Address:   PAB 359, P. O. Box 52025     

   Phoenix, AZ 85072      

Phone:   602-236-2618       

 

14. Please indicate anticipated groundwater development by the municipality/county/utility 
within the East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn 
Road) WQARF sites boundaries. 

See Question #3. 

 

15. Are there any groundwater wells owned by the water provider that have been affected by the 
East Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) 
WQARF sites? If so, please list the ADWR well identification numbers. What is the current 
status of these wells (e.g.- shut down, still pumping)? 

Below, is a brief analysis of TCE and PCE water quality results from SRP wells located near and 
within the ECP WQARF sites.  The most recent TCE/PCE results from the 2012-2018 timeframe 
are reported. 

17.9E-7.5N (ADWR 55-617857): Active well. TCE levels below the reporting limit.  PCE 
levels at 1.6 µg/L in 2016. 

17.1E-7.4N (ADWR 55-607731): Active well. TCE levels below the reporting limit.  PCE 
levels at 1.1 µg/L in 2017.  

17E-8N (ADWR 55-608431): Active well. TCE levels below the reporting limit. PCE 
levels at 0.6 µg/L in 2017.  
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16.9E-6N (ADWR 55-608380): Active well. TCE levels at 3.7 µg/L in 2018. PCE levels at 
0.8 µg/L in 2018.  

16E-6.8N (ADWR 55-607726): Active well. TCE levels below the reporting limit. PCE 
levels at 4.1 µg/L in 2017. 

19E-8.1N (ADWR 55-607748): Active well. TCE and PCE levels below the reporting 
limit.  

19E-7.6N (ADWR 55-608433): Active well. TCE and PCE levels below the reporting 
limit. 

18.6E-7.6N (ADWR 55-202398): Active well. TCE and PCE levels below the reporting 
limit. 

18.5E-7N (ADWR 55-607712): Active well. TCE and PCE levels below the reporting 
limit. 

18E-8.8N (ADWR 55-617825): Active well. TCE and PCE levels below the reporting 
limit.    

18E-7N (ADWR 55-617849): Active well. TCE and PCE levels below the reporting limit. 

16E-8N (ADWR 55-607715): Active well. TCE and PCE levels below the reporting limit.  

   

16. What is the future use (up to 100 years) for any wells that have been impacted by the East 
Central Phoenix (48th Street & Indian School Road and 40th Street & Osborn Road) WQARF 
sites? 

All of SRP’s groundwater supply wells in the vicinity of the ECP WQARF sites are anticipated to 
remain in use over the next 100 years. In the near future, SRP will transition groundwater supply 
wells from irrigation to municipal service (potable water supply).  (See Question #8.) 

On average, SRP currently delivers approximately 800,000-acre feet to customers within its 
service area and to meet other obligations. In normal run off years, most of this is supplied from 
surface water coming from the Salt and Verde Rivers. However, in dry years, groundwater must 
be pumped to supplement the surface water supplies. SRP’s water supply wells are a critical 
resource especially in drought conditions and it is very important to SRP that it have a reliable 
supply of water to meet customer and shareholder needs. 

 

*** 

Thank you for your time. The Project Manager, Mel Bunkers, or a representative from ADEQ's 
consultant, Wood Environment & Infrastructure Solutions, Inc., may follow-up on answers 
provided. 



 

 

ATTACHMENT B 

 

ADWR WELL REGISTRATION RECORDS 
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RESPONSIVENESS SUMMARY 
 

REMEDIAL INVESTIGATION REPORT 
40th Street and Osborn Road WQARF Site 

Phoenix, Arizona 
 

INTRODUCTION 
 

Pursuant to the requirements of Arizona Administrative Code (ACC) R-18-16406(H) the 
Arizona Department of Environmental Quality (ADEQ) has prepared this comprehensive 
responsiveness summary for comments received on the Draft Remedial Investigation Report, 
East Central Phoenix, 40 th Street and Osborn Road WQARF Site, Phoenix, Arizona  dated June 
27, 2019 (Report).  The Report documents investigations conducted to date at the East Central 
Phoenix (ECP) 40th Street and Osborn Road (40th & Osborn) Water Quality Assurance 
Revolving Fund (WQARF) Registry Site (Site). The Report was made available for public 
review and comment on April 02, 2020 for 60 days ending on June 01, 2020. A public 
solicitation of Remedial Objectives was held by virtual meeting on May 28, 2020. The purpose 
of the meeting was to receive oral and/or written comments on the Draft RI report and to 
solicit/comment on proposed remedial objectives. ADEQ received no oral or written comments 
from meeting attendees. Subsequent to the meeting, ADEQ received written comments to the 
Report from the City of Phoenix and the Salt River Project. The following sections include the 
text of comments followed by a response from ADEQ to address each comment. Copies of the 
written comment letters received are included in Attachment A. 
Copies of written com ments and proposed remedi al objectives submitted by the public are 
contained in the attachment following the summaries below. 
 

Oral Comments 

None received. 

 

Written Comments 

Julie Riemenschneider, Environmental Programs Coordinator for the City of Phoenix 

Comments regarding the Report were received in a letter via email from Julie Riemenschneider 
with the City of Phoenix to ADEQ dated May 15, 2020 (Attachement A) and are as follows: 

General Comments: 

 

1. Cleanup of the groundwater at this site is critical to the City and is important for the 
future of Phoenix. This water will be needed in the future should drought conditions 
continue or worsen.  
 
ADEQ Response: Comment noted. No change made to Final RI Report document in 
response. 



 

 
 

2. The City agrees that the additional wells are needed to define the lateral extent and looks 
forward to seeing the data from the planned monitor wells BMW-20D and BMW-21D 
once drilled, installed and sampled.  
 
ADEQ Response: Comment noted. No change made to Final RI Report document in 
response. 

 
 
3. ADEQ's statement "for the purpose of the RI and evaluation of the FS, the southeastern 

extent of the Site PCE plume is adequately defined." is ambiguous. The City would 
request the boundaries of the plume be defined to the Aquifer Water Quality Standards 
(AWQS) especially in the downgradient direction. This would require an additional well 
downgradient of BMW-15D. Currently PCE at downgradient well BMW-15 is 10 
micrograms per liter (ug/l} at a depth of 228 feet below ground surface (ft bgs). The City 
noted the two upgradient wells from BMW-15D PCE is 5.9 ug/1 (BMW-14D) and 2.0 
ug/L (BMW-10D} at an approximate depth of 225 feet; yet in the heart of the plume PCE 
ranges between 90 ug/L (at 220 ft bgs} to 45 ug/1 (at 160 ft bgs}. This may indicate that 
slugs of contamination are moving through the aquifer. Defining the boundary to the 
AWQS will aid in the understanding of how far the plume has migrated. An additional 
downgradient well could be installed during the FS as ADEQ is proposing to do with 
BMW-20D and BMW-21D.  
 
ADEQ Response: 

 
ADEQ understands the City of Phoenix’s concerns regarding the definition of the 
downgradient boundary of the plume. The need for additional wells will be evaluated 
during the development of the remedy for the Site.  
 
Please note, well BMW-16D is the most downgradient well at the site and is also located 
downgradient from wells BMW-14D and BMW-10, whereas well BMW-15D is 
upgradient from these wells. For the purpose of this response, ADEQ assumes that City 
of Phoenix has mistakenly identified well BMW-15D as the most downgradient well at 
the site. 
 
 

4. ADEQ indicates the two shallow PCE plumes are separate and not part of this RI for ECP 
40th street and Osborn WQARF site. The City understands that ADEQ is in the process 
of assessing these shallow plumes and identifying the sources. Per the May 7, 2020, 
conversation with Lisa Kowalczyk, the City understands the plumes are being assessed 
by a different department at ADEQ. Once additional information is available, ADEQ will 
determine what department will be addressing the plumes. As discussed during the phone 
call, the City would request that ADEQ provide more discussion of this process in the 
final RI. 

 



 

ADEQ Response: ADEQ understands the City of Phoenix’s concerns regarding the 
assessment and source identification for the two shallow plumes identified during the 
course of the remedial investigation conducted at the Site. ADEQ maintains that these 
two shallow plumes are not co-mingled or connected to the deeper plume already under 
investigation at the Site, and for which the site was included on the WQARF registry.  
 

 
ADEQ’s Hazardous Waste Unit issued Notice of Violations (NOV) to R&M 
Cleaners/Astro Dry Cleaners on January 22, 2019 and February 4, 2019. R&M 
Cleaners/Astro Dry Cleaners are located at 2919 N 32nd St Phoenix, AZ 85018, within 
the area of the two shallow plumes. On August 01, 2019, ADEQ closed these Notice of 
Violations, based upon its determination that R&M Cleaners/Astro Dry Cleaners has met 
the Documenting Compliance provisions of the NOV.  

 
 

While awaiting the outcome of the Hazardous Waste Unit’s inspections and enforcement 
actions at R&M Cleaners/Astro Dry Cleaners, this area was maintained as a “pending” 
Preliminary Investigation (PI) site. PI site project managers within the Remedial 
Inspections Unit will now assess the results of the Hazardous Waste Unit’s inspection 
and enforcement actions within this area, including the results of sampling conducted 
during the course of these activities, and move forward with a Preliminary Investigation 
of the site in accordance with A.A.C. Title 18 Chapter 16. Therefore, barring additional 
inspections, investigations, or enforcement actions by the ADEQ Hazardous Waste Unit 
in this area, the assessment of these shallow plumes will now be handled exclusively by 
the Remedial Projects Unit within ADEQ. 
 

 
Specifics Comments:  
 

5. Section 3.1.1 Site PCE Plume, 3rd paragraph, A total of "X#'' monitoring wells appears to 
be a typo and should have a numerical number in place of the "X#''.  

 
ADEQ Response: Comment noted. This typographic error will be corrected in the Final 
RI Report, with a correct numerical value specified.  Sentence moved to Section 3.1.  

 
 

6. Section 5.4.2 - The sentence "However, high increases in consumption coupled with 
severe reductions in surface water supplies could deplete these reserves by 2020." is 
inaccurate. The City requests that you please replace with "However, high increases in 
consumption coupled with severe reductions in surface water supplies could require that 
COP begin to tap its reserves in groundwater by 2025."  

 
ADEQ Response: Comment noted. The language will be replaced in the Final RI Report 
as provided here by the City of Phoenix.  
 

 



 

7. In addition, in Appendix F, figure 9 is taken from the City of Phoenix 2011 Water 
Resource Plan and is outdated. The City is currently working on updating this Water 
Resource Plan. The City will provide ADEQ with a copy once finalized.  

 
ADEQ Response: Comment noted. As new figures have not been provided by the City 
of Phoenix at this time, Figure 9 in Appendix F of the Draft RI Report, taken from the 
current City of Phoenix 2011 Water Resources Plan, will remain in the Final RI Report 
for the site. However, once the updated City of Phoenix Water Resources Plan is 
received, ADEQ will utilize figures and information from the most recent plan in future 
reports.  

 
 

8. In reference to the City's future water supply, please refer to the land and water use 
questionnaire completed in January of 2019 which states ''The Bureau of Reclamation 
(BOR) who manages the lower Colorado River operations has indicated in their 24-
month study report issued August 15, 2018, that shortages on the lower Colorado River 
could begin as soon as 2020 with deeper cuts predicted over time. Because of this 
possibility, the City views all water in our service boundary as a potential water supply 
source in the event that CAP allocations are curtailed during a drought declaration." 

 
 

ADEQ Response: Comment noted. No change made to Final RI Report document in 
response. 

 

Andrea Martinez, Water Quality & Waste Management Services, Manager for the Salt 
River Project 

Comments regarding the Report were received in a letter via email from Karis Nelson with the 
Salt River Project to ADEQ dated June 01, 2020 (Attachement A) and are as follows: 

 
1. Section 4.5 – Conceptual Site Model 

The Report indicates the groundwater velocity ranges between 0.2 to 0.3 feet per day 
(ft/day), based on a range of measured hydraulic conductivity values (21 to 30 ft/day) and 
a hydraulic gradient of 0.01 ft/ft. The Report subsequently indicates the ambient 
groundwater velocities (0.2 to 0.3 ft/day) are lower than the estimated plume migration 
rate, determined by dividing the plume extent (10,660 feet) by the elapsed time (35 
years), equaling about 305 feet per year (0.83 ft/day). The Report explains this 
discrepancy by stating that the average groundwater velocity over the last 35 years was 
greater due to steeper gradients prior to canal lining and from continued downgradient 
groundwater pumping. 
 
It appears the above groundwater velocity estimation does not account for effective 
porosity. This could result in the perceived discrepancy. Using an assumed effective 
porosity of 0.25 and the aquifer parameters for hydraulic conductivity and hydraulic 
gradient as reported above, the estimated groundwater velocity ranges between 0.84 to 
1.2 ft/day, reasonably matching the estimated plume migration rate. 



 

 
ADEQ Response: 
 
ADEQ agrees with this comment. Groundwater velocities were incorrectly calculated and 
provided in the Draft RI Report without the inclusion of effective porosity. This mistake 
has been corrected and the groundwater velocity, and text describing the estimation of the 
groundwater velocity, will be revised for the Final RI Report. ADEQ also maintains that 
the revised groundwater velocity estimate, including effective porosity, indicates that the 
plume appears to have achieved a state of equilibrium.   
 
 

2. Section 5.3.1.1 – Current Water Use for SRP 
The Report states that SRP delivers nearly a million acre-feet of water each year. SRP 
would like to clarify that deliveries are approximately 800,000 acre-feet annually. 
 
 
ADEQ Response: Comment noted. The water delivery amounts will be revised in the 
Final RI Report as specified in the comment provided by SRP. 
 

 
 

3. Section 5.4.1 – Future Water Use for SRP 
The Report states that SRP groundwater wells will transition from irrigation to municipal 
use over the next 100 years. SRP would like to emphasize that the transition in end-use 
for well 17.9E-7.5N and others in the area will occur by late next year (2021), depending 
on the start-up date of the Goodyear Water Treatment Plant. SRP believes it is imperative 
that ADEQ implement remedial actions in a timely manner to reduce PCE levels at this 
Site to ensure the reliable operation of SRP well 17.9E-7.5N in the future. 
 
 
ADEQ Response: 
 
SRP and ADEQ discussed SRP’s concerns regarding the impending transition to 
municipal use of groundwater at the Site by phone on May 29, 2020. ADEQ committed 
to ensuring a contingency measure of wellhead treatment would be included in the 
remedial strategy at this Site for SRP well 17.9E-7.5N. ADEQ looks forward to 
continuing to work with SRP to ensure the reliable operation of SRP well 17.9E-7.5N in 
the future.  



 

ATTACHMENT A 
 
 

RESPONSIVENESS SUMMARY – WRITTEN COMMENTS 
 

FINAL DRAFT 
REMEDIAL INVESTIGATION REPORT 

40TH STREET AND OSBORN ROAD  
WQARF REGISTRY SITE 

PHOENIX, ARIZONA 
 

 

The comment letters are attached. 

 
 

 



 

  

 

Andrea Martinez, Water Quality & 

Waste Management Services, Manager 

PAB 359 | P.O. Box 52025 

Phoenix, AZ 85072-2025 

P: (602) 236-2618 | srpnet.com 

Andrea.Martinez@srpnet.com   

 

June 1, 2020 

 

Via Electronic Mail 

 

To: Lisa Kowlczyk  

Arizona Department of Environmental Quality 

Waste Programs Division 

1110 W. Washington Street 

Email: kowalczyk.lisa@azdeq.gov 

 

Reference:  Draft Remedial Investigation Report – East Central Phoenix, 40th Street and 

Osborn Road Water Quality Assurance Revolving Fund Site, Phoenix, Arizona 

RE:   Salt River Project Comments – Draft Remedial Investigation Report, 40th Street and 

Osborn Road Water Quality Assurance Revolving Fund Site 

 

Dear Ms. Kowlczyk: 

Salt River Project Agricultural Improvement and Power District (SRP) appreciates the 

opportunity to provide comments on the Draft Remedial Investigation Report dated March 24, 

2020 (Report) for the East Central Phoenix 40th Street and Osborn Road Water Quality 

Assurance Revolving Fund site in Phoenix, Arizona (Site). SRP has reviewed the Report and 

provides the following comments for consideration. 

Section 2.3 – Surface Water 

The Report indicates that surface water used within the Site for residential irrigation comes from 

the Salt River via the Arizona Canal, Grand Canal, laterals, and pumping of groundwater wells.  

SRP would like to clarify that water sources delivered to customers are typically a mix of Salt 

River, Verde River, and Central Arizona Project (CAP) water. Groundwater is pumped as 

needed to supplement these surface water sources. Irrigation deliveries within the Site occur via 

laterals off the Arizona Canal.   

 



  

 

Section 4.5 – Conceptual Site Model 

The Report indicates the groundwater velocity ranges between 0.2 to 0.3 feet per day (ft/day), 

based on a range of measured hydraulic conductivity values (21 to 30 ft/day) and a hydraulic 

gradient of 0.01 ft/ft.  The Report subsequently indicates the ambient groundwater velocities 

(0.2 to 0.3 ft/day) are lower than the estimated plume migration rate, determined by dividing the 

plume extent (10,660 feet) by the elapsed time (35 years), equaling about 305 feet per year 

(0.83 ft/day). The Report explains this discrepancy by stating that the average groundwater 

velocity over the last 35 years was greater due to steeper gradients prior to canal lining and 

from continued downgradient groundwater pumping. 

It appears the above groundwater velocity estimation does not account for effective porosity. 

This could result in the perceived discrepancy. Using an assumed effective porosity of 0.25 and 

the aquifer parameters for hydraulic conductivity and hydraulic gradient as reported above, the 

estimated groundwater velocity ranges between 0.84 to 1.2 ft/day, reasonably matching the 

estimated plume migration rate.   

Section 5.3.1.1 – Current Water Use for SRP 

The Report states that SRP delivers nearly a million acre-feet of water each year. SRP would 

like to clarify that deliveries are approximately 800,000 acre-feet annually.   

Section 5.4.1 – Future Water Use for SRP 

The Report states that SRP groundwater wells will transition from irrigation to municipal use 

over the next 100 years.  SRP would like to emphasize that the transition in end-use for well 

17.9E-7.5N and others in the area will occur by late next year (2021), depending on the start-up 

date of the Goodyear Water Treatment Plant.  SRP believes it is imperative that ADEQ 

implement remedial actions in a timely manner to reduce PCE levels at this Site to ensure the 

reliable operation of SRP well 17.9E-7.5N in the future.  

 

SRP appreciates the opportunity to provide these comments to ADEQ. If you have any 

questions, please call me at 602-236-2618.   

 

 

Sincerely,  

 
Andrea Martinez 

Water Quality & Waste Management Services, Manager 

 

cc: Robert Pane (SRP) 

 Karis Nelson (SRP) 
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1.0 INTRODUCTION 

The Arizona Department of Environmental Quality (ADEQ) has prepared this Proposed Remedial 
Objectives (ROs) Report for the 40th Street and Osborn Road Water Quality Assurance Revolving 
Fund (WQARF) Registry Site (Site) to meet requirements established under Arizona Administrative 
Code (A.A.C.) R18-16-406.  
 
The Site is located in east central Phoenix. The Site is bound to the north by East Fairmont Avenue, 
to the east by 42nd Street, to the south by East Hubbell Street, and to the west by 25th Street. The 
contaminant of concern (COC) at the Site is tetrachloroethene (PCE). 
 
This report was prepared using the data obtained from the Land and Water Use Study (LWUS) 
prepared by Wood Environment & Infrastructure Solutions, Inc. (Wood). The LWUS was prepared 
using the Land and Water Use Questionnaires completed by the City of Phoenix (COP) and the Salt 
River Project (SRP). 
 
ROs are established for the current and reasonably foreseeable uses of land and waters of the state 
that have been or are threatened to be impacted by a release of a hazardous substance. As defined by 
A.A.C. R18-16-406(D), the reasonably foreseeable uses of land are those likely to occur at the site 
and the reasonably foreseeable uses of water at the site are those likely to occur within one hundred 
years unless a longer time period is shown to be reasonable based on site-specific information. 
 
Reasonably foreseeable uses are those likely to occur, based on information provided by water 
providers, well owners, land owners, government agencies, and others. Not every use identified in 
the LWUS will have a corresponding RO. Uses identified in the LWUS may or may not be addressed 
based on information gathered during the public involvement process, limitations of WQARF, and 
whether the use is reasonably foreseeable. Ecological uses at the Site are not addressed herein because 
the remedial investigation has determined that there are no identified ecological receptors as defined 
by A.A.C. 18-7-201. 
 
The ROs must be stated in the following terms: (1) protecting against the loss or impairment of each 
use; (2) restoring, replacing, or otherwise providing for each use; (3) when action is needed to protect 
or provide for the use; and (4) how long action is needed to protect or provide for the use. 
 
The ROs selected for the Site will be evaluated during the Feasibility Study (FS) phase of the WQARF 
process. The FS will propose a remedial strategy for the Site. A remedial strategy is one or a 
combination of six general strategies identified in Paragraph B.4 of Arizona Revised Statutes (A.R.S.) 
§49-282-06(B)(4). These strategies include: plume remediation, physical containment, controlled 
migration, source control, monitoring, and no action. A.R.S. §49-282.06(B)(4)(a) indicates that for 
remediation of soil, the selected remedial action shall be consistent with the soil remediation standards 
adopted pursuant to A.R.S. §49-152. A remedial measure is a specific action taken in conjunction 
with remedial strategies to achieve one or more ROs (for example, well replacement, well 
modification, water treatment, water supply replacement, and engineering controls.) 
 
Written comments on the proposed ROs were accepted for a period of 30-days following the public 
notice. The comment period on the proposed ROs ended on July 6, 2020.  
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Land and Water Use Questionnaires were mailed to the COP and SRP to obtain information regarding 
current and future uses land and groundwater at the Site. The COP and SRP completed the 
questionnaires and returned them to ADEQ. The following sections summarize the current and 
foreseeable land and groundwater uses at the Site and present the proposed ROs for the Site. 
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2.0 REMEDIAL OBJECTIVES FOR LAND USE 

The Site is located within a mixed residential and commercial area. The current COP zoning maps 
indicate the Site is zoned as residential (multiple family residence, residential office, and single-
family residence) and commercial (neighborhood retail, intermediate commercial, and restricted 
commercial). The COP indicated there are no current foreseeable plans to alter the current land use 
at or near the Site.   

2.1 Summary of Impacts to Current and Reasonably Foreseeable Land Use 

ROs for land use are typically established for those properties known to be contaminated with 
hazardous substances above a Soil Remediation Level (SRL) or a risk-based level. A source facility 
for the Site PCE plume was not identified. Therefore, no soil nor vapor intrusion investigation was 
performed at the Site.  

2.2 Soil Remedial Objective 

A potential source for the Site PCE concentrations has not been identified. Therefore, no soil nor soil 
vapor investigation was conducted at the Site. Therefore, no soil remedial objective is established for 
the Site.   
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3.0 REMEDIAL OBJECTIVES FOR GROUNDWATER USE 

The groundwater use portion of the LWUS Report is a summary of information gathered from the 
Arizona Department of Water Resources (ADWR), water providers, and municipalities. The water 
providers at the Site are the COP and SRP. 
 
The Site lies within the Phoenix Active Management Area (AMA), an area where groundwater use is 
controlled and regulated. The Phoenix AMA was created by the Arizona Groundwater Management 
Code passed in 1980 and covers approximately 5,646 square miles in central Arizona. All 
groundwater withdrawn from any AMA must occur under a groundwater right or permit, unless 
groundwater is being withdrawn from an exempt well. 
 
ADWR records indicate there are fourteen (14) non-exempt and four (4) exempt water supply wells 
located within approximately one mile of the PCE plume boundary. The non-exempt wells include: 
(a) twelve (12) wells owned and operated by SRP; (b) one well owned by COP; and (c) one well 
owned by Maricopa County Flood Control District. According to ADWR, the COP owned well was 
used to fill the swimming pool at Perry Park; however, it is currently inactive. The well owned by 
Maricopa County was used for de-watering purposes. The intended use of the four exempt wells is 
domestic irrigation. There are no grandfathered rights in the vicinity of the PCE plume boundary. The 
COP and SRP have service area rights in the vicinity of the Site, however, only SRP is currently 
pumping groundwater in the vicinity of the PCE plume boundary. The current use of water at the Site 
is for irrigation water. The future use of groundwater at the Site includes irrigation and municipal 
(potable supply). 

3.1 Summary of Impacts to Current and Reasonably Foreseeable Groundwater Use 

The COP has one groundwater well located within one mile of the PCE groundwater plume. The COP 
indicated that it may install additional municipal wells at the Site in the future. The groundwater at 
the Site is currently contaminated with PCE at concentrations that exceed the Aquifer Water Quality 
Standard (AWQS). The current groundwater contamination would restrict the use of the groundwater 
for municipal purposes. 
 
SRP operates eleven irrigation wells located within one mile of the PCE groundwater plume. The 
most recent groundwater data collected from these SRP wells indicated that PCE is currently below 
the AWQS in each well. SRP operates these wells intermittently and plans to continue pumping them 
intermittently, as needed, to provide irrigation water. SRP has no plans to eliminate any of these wells 
from their system. SRP anticipates these wells will remain in use over the next 100 years. SRP 
anticipates that these and other groundwater supply wells located in the vicinity of the Site will likely 
transition from irrigation to municipal service (potable supply) over the next 100 years. SRP may also 
need to install additional groundwater supply wells at the Site or in the vicinity of the Site.   
 

3.2 Groundwater Remedial Objective 

The current use of water at the Site is for irrigation water. The future use of groundwater at the Site 
includes irrigation and municipal (potable supply). The groundwater at the Site is currently 
contaminated with PCE at concentrations that exceed the AWQS. Thus, the ROs for groundwater use 
at the Site are as follows: 



 

40th Street and Osborn Road WQARF Site  
Final Remedial Objectives Report 5 

 
Irrigation Use 
 
Protect against the loss or impairment of irrigation water threatened by the contaminants of 

concern within the 40th Street and Osborn Road WQARF Site. Where protection cannot be 

achieved in a reasonable, necessary, or cost-effective manner; restore, replace, or otherwise 

provide for irrigation water that is lost or impaired by the contaminants of concern at or 

origination from the 40th Street and Osborn Road WQARF Site. Action is needed for as long as 

necessary to ensure that, while the water exists and the resource remains available, the 

contamination associated with the 40th Street and Osborn Road WQARF Site does not prohibit 

or limit the designated use of groundwater within or outside the current site boundaries. 

 
 
Potable Use 
 
Protect against the loss or impairment of potable water threatened by the contaminants of 

concern within the 40th Street and Osborn Road WQARF Site. Where protection cannot be 

achieved in a reasonable, necessary, or cost-effective manner; restore, replace, or otherwise 

provide for potable water that is lost or impaired by the contaminants of concern at or 

originating from the 40th Street and Osborn Road WQARF Site. Action is needed for as long as 

necessary to ensure that, while the water exists and the resource remains available, the 

contamination associated with the 40th Street and Osborn Road WQARF Site does not prohibit 

or limit the designated use of groundwater within or outside the current site boundaries. 
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4.0 REMEDIAL OBJECTIVES FOR SURFACE WATER USE 

Surface water at the Site is currently used for residential irrigation. SRP provides the irrigation water. 
The water comes to the Site from the Arizona and Grand Canals via SRP lateral canals. The lateral 
canals also receive water from nearby SRP irrigation wells. 

4.1 Summary of Current and Reasonably Foreseeable Surface Water Use 

There are currently no known impacts from the Site to the water in the SRP canals. SRP anticipates 
that a drinking water plant will be built on the Grand Canal within the next 100 years and the SRP 
wells near the Site could provide water to that plant. The current and future source of the water in the 
SRP canals that originates from the Site is groundwater pumped by SRP wells.  

4.2 Surface Water Remedial Objective 

Current surface water use at the Site is irrigation from SRP canals. The water in the SRP canals is 
supplemented with groundwater pumped from SRP wells at the Site. The future use of the surface 
water in the SRP canals includes irrigation and drinking water. The current and future source of the 
water in the SRP canals originating from the Site is groundwater pumped by SRP wells. Thus, ROs 
for surface water use are not needed because the ROs for groundwater use for the water pumped into 
the canals are applicable. 
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COMMENTS RECEIVED FROM ORAL AND WRITTEN SOLICITATIONS FOR 

PROPOSED REMEDIAL OBJECTIVES  

As per A.A.C. R18-16-406(I), a public meeting was held via teleconference on May 28, 2020 during 
the 45-day to 90-day public solicitation period for the ROs. The purpose of the meeting was to solicit 
and consider proposed ROs for the East Central Phoenix 40th Street and Osborn Road WQARF Site. 
The meeting gave a public forum for oral and written comments to be submitted. The comments 
received are summarized below with ADEQ responses. Copies of written comments and proposed 
remedial objectives submitted by the public are contained in the attachment following the summaries 
below. 

Oral Comments: 

None Received. 

Written Comments 

Julie Riemenschneider, City of Phoenix (Comments dated June 25, 2020) 

The City of Phoenix (City) agrees with the proposed ROs that ADEQ has written for irrigation and 
potable groundwater. 

The RO for groundwater indicates that ADEQ acknowledges the important resource groundwater is 
for the City and the future of our residents. 

ADEQ’s Response: ADEQ thanks the City for their review of the report and comments provided. 

Andrea Martinez, Salt River Project (Comments dated July 06, 2020) 

As ADEQ is aware, SRP entered into an Agreement with the City of Goodyear to wheel Goodyear’s 

surface water supplies to the future Goodyear Water Treatment plant (WTP) via the Grand Canal and 
its associated laterals. It is our current understanding that the Goodyear WTP is anticipated to go 
online by December 31, 2021. As a result, SRP production wells that pump groundwater to the Grand 
Canal (either directly or via laterals) will transition from irrigation use to potable use within the next 
18 months. 

With the anticipated end-use change, SRP appreciates the proposed groundwater ROs for irrigation 
use and potable use. While we believe that the proposed groundwater ROs provide an adequate 
baseline level of protection to SRP assets, we encourage ADEQ to consider the following 
modifications (italicized) to the irrigation use and potable use groundwater ROs:  
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Protect against the loss or impairment of [irrigation/potable] water threatened 
by the contaminants of concern within or near the 40th Street and Osborn Road 
WQARF Site. Where protection cannot be achieved in a reasonable, necessary, 
or cost-effective manner; restore, replace, or otherwise provide for 
[irrigation/potable] water that is lost or impaired by the contaminants of 
concern at or originating from the 40th Street and Osborn Road WQARF Site. 
Action is needed for as long as necessary to ensure that, while the water exists 
and the resource remains available, the contamination associated with the 40th 
Street and Osborn Road WQARF Site does not prohibit or limit the designated 
use of groundwater within or outside the current site boundaries.  

 
The proposed modifications reflect our recent conversation with ADEQ. SRP has an interest in 
including groundwater ROs for wells that are located down-gradient of contamination plumes (within 
one mile), which are not included in the current Site boundary, in addition to adopting ROs for 
groundwater wells located within the Site boundary. Though we understand that ROs are traditionally 
limited to site boundaries, for this Site and other WQARF sites in the area we are seeking this 
safeguard to ensure that any potential threats are proactively addressed to ensure the potable use of 
groundwater. It is our concern that wells located outside of current site boundaries could be potentially 
threatened/impacted in the future, leaving us unable to maintain our groundwater production and 
delivery agreements.  
 
In addition, the recent deregulation of canals due to the updated definition of Waters of the United 
States is prompting SRP to seek ways to protect our canal systems. Although surface water ROs were 
not proposed for the Site because “…ROs for groundwater use for the water pumped into the canals 

are applicable,” SRP would be agreeable to the addition of ‘contingent’ surface water ROs. Surface 

water ROs would offer protections from groundwater wells that are not yet covered by groundwater 
ROs, ensuring that contamination from or near the Site will not impact raw potable water deliveries 
to the Goodyear WTP. 
 
 

ADEQ’s Response: ADEQ thanks SRP for their review of the report and comments provided. With 
regard to the requests by SRP:  
 
ADEQ partially accepts the suggested language change provided by SRP to the irrigation and potable 
use groundwater ROs as follows (italicized modifications remain as specified in SRP comment):  
 

Protect against the loss or impairment of [irrigation/potable] water threatened 
by the contaminants of concern within the 40th Street and Osborn Road 
WQARF Site. Where protection cannot be achieved in a reasonable, necessary, 
or cost-effective manner; restore, replace, or otherwise provide for 
[irrigation/potable] water that is lost or impaired by the contaminants of 
concern at or originating from the 40th Street and Osborn Road WQARF Site. 
Action is needed for as long as necessary to ensure that, while the water exists 
and the resource remains available, the contamination associated with the 40th 
Street and Osborn Road WQARF Site does not prohibit or limit the designated 
use of groundwater within or outside the current site boundaries.  
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The addition of ‘or near’ as suggested by SRP is not retained. Contamination identified outside of 
the boundaries of the Site will be evaluated through the Preliminary Investigation (PI) process in 
accordance with A.A.C. Title 18 Chapter 16. This preliminary investigation may indeed identify that 
contamination identified outside of the existing boundary of the Site does originate from the site. This 
finding would: (1) lead to a change in the site boundaries and/or (2) the implementation of remedial 
measures and contingency measures previously established at the Site through the WQARF process. 
Specific to 40th Street and Osborn, ADEQ has committed to ensuring a contingency measure of 
wellhead treatment would be included in the remedial strategy for SRP well 17.9E-7.5N. This 
commitment would extend to any additional SRP wells impaired by contamination originating from 
the 40th Street and Osborn Road WQARF Site. Conversely, if the Preliminary Investigation process 
is not adhered to – and contamination “near” or within one-mile downgradient of the contamination 
plume – is assumed to originate from the Site the potential for identifying other contributing sources 
may be lost.  
 
SRP has previously communicated to ADEQ that it has entered into an agreement that may result in 
pumped groundwater from around the WQARF Sites being included in the drinking water supply for 
the City of Goodyear. In the Final Remedial Objectives Report, the groundwater remedial objective 
for potable use is written to protect, restore, replace, or otherwise provide for the use of groundwater 
at the Site for drinking water. This remedial objective accounts for the foreseeable use of SRP 
discharging groundwater into a canal. 
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Andrea Martinez, Water Quality & 
Waste Management Services, Manager 
PAB 359 | P.O. Box 52025 
Phoenix, AZ 85072-2025 
P: (602) 236-2618 | srpnet.com 
Andrea.Martinez@srpnet.com   

 
July 6, 2020 
 

Via Electronic Mail 
 
 
To: Lisa Kowlczyk  

Arizona Department of Environmental Quality 
Waste Programs Division 
1110 W. Washington Street 
Email: kowalczyk.lisa@azdeq.gov 
 

Reference:  Proposed Remedial Objectives Report – East Central Phoenix, 40th Street and Osborn Road 
Water Quality Assurance Revolving Fund Site; Phoenix, Arizona 
 
RE:  Salt River Project Comments – Proposed Remedial Objectives Report, 40th Street and Osborn Road 
Water Quality Assurance Revolving Fund Site 

Dear Ms. Kowlczyk: 
 
Salt River Project Agricultural Improvement and Power District (SRP) appreciates the opportunity to 
provide comments on the Proposed Remedial Objectives Report dated May 28, 2020 (Report) for the East 
Central Phoenix – 40th Street and Osborn Road Water Quality Assurance Revolving Fund site in Phoenix, 
Arizona (Site). SRP has reviewed the Report and provides the following comments for consideration. 
 
As ADEQ is aware, SRP entered into an Agreement with the City of Goodyear to wheel Goodyear’s surface 
water supplies to the future Goodyear Water Treatment plant (WTP) via the Grand Canal and its 
associated laterals. It is our current understanding that the Goodyear WTP is anticipated to go online by 
December 31, 2021. As a result, SRP production wells that pump groundwater to the Grand Canal (either 
directly or via laterals) will transition from irrigation use to potable use within the next 18 months.1  
 
With the anticipated end-use change, SRP appreciates the proposed groundwater ROs for irrigation use 
and potable use. While we believe that the proposed groundwater ROs provide an adequate baseline 

                                                           
1 Once groundwater end-use changes from irrigation to potable, the water will be required to meet applicable 
drinking water standards prior to discharge to the Grand Canal. SRP maintains a policy that prohibits wells from 
discharging into canals that feed municipal drinking water systems if drinking water standards for volatile organic 
compounds are exceeded. 



  

2 
 

level of protection to SRP assets, we encourage ADEQ to consider the following modifications (italicized) 
to the irrigation use and potable use groundwater ROs: 

 
Protect against the loss or impairment of [irrigation/potable] water threatened by the 
contaminants of concern within or near the 40th Street and Osborn Road WQARF Site. Where 
protection cannot be achieved in a reasonable, necessary, or cost-effective manner; restore, 
replace, or otherwise provide for [irrigation/potable] water that is lost or impaired by the 
contaminants of concern at or originating from the 40th Street and Osborn Road WQARF Site. 
Action is needed for as long as necessary to ensure that, while the water exists and the resource 
remains available, the contamination associated with the 40th Street and Osborn Road WQARF Site 
does not prohibit or limit the designated use of groundwater within or outside the current site 
boundaries. 

 
The proposed modifications reflect our recent conversation with ADEQ.2 SRP has an interest in including 
groundwater ROs for wells that are located down-gradient of contamination plumes (within one mile), 
which are not included in the current Site boundary, in addition to adopting ROs for groundwater wells 
located within the Site boundary. Though we understand that ROs are traditionally limited to site 
boundaries, for this Site and other WQARF sites in the area we are seeking this safeguard to ensure that 
any potential threats are proactively addressed to ensure the potable use of groundwater. It is our concern 
that wells located outside of current site boundaries could be potentially threatened/impacted in the 
future, leaving us unable to maintain our groundwater production and delivery agreements.    
 
In addition, the recent deregulation of canals due to the updated definition of Waters of the United States 
is prompting SRP to seek ways to protect our canal systems. Although surface water ROs were not proposed 
for the Site because “…ROs for groundwater use for the water pumped into the canals are applicable,” SRP 
would be agreeable to the addition of ‘contingent’ surface water ROs. Surface water ROs would offer 
protections from groundwater wells that are not yet covered by groundwater ROs, ensuring that 
contamination from or near the Site will not impact raw potable water deliveries to the Goodyear WTP. 
 
SRP appreciates the opportunity to provide these comments to ADEQ. If you have any questions or require 
additional clarification, please do not hesitate to call me at 602-236-2618.   
 
Sincerely,  

 
Andrea Martinez 
Water Quality & Waste Management Services, Manager 
 
cc: Robert Pane (SRP) 
 Karis Nelson (SRP) 

                                                           
2 Re: Follow-Up Call to ECP 40th and Osborn Solicitation for ROs/RI Presentation; Lisa Kowlczyk, Tina LePage, Karol 
Wolf, and Karis Nelson; May 29, 2020. 
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