




 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study  

i 
 

February 5, 2016 
287052

 

TABLE OF CONTENTS 

 

1.0  INTRODUCTION ............................................................................................................... 1 

1.1  Purpose and Scope of the Water Supply Study ...................................................... 1 
1.2  Permitting ................................................................................................................ 2 

2.0  WELL AND NESTED PIEZOMETER INSTALLATION ................................................ 3 

2.1  Borehole Drilling .................................................................................................... 3 
2.1.1  Basin Fill Site .............................................................................................. 3 
2.1.2  Bedrock Site ................................................................................................ 3 

2.2  Reconnaissance Depth-Specific Water Quality Sampling ...................................... 4 
2.2.1  Basin Fill Site .............................................................................................. 4 
2.2.2  Bedrock Site ................................................................................................ 5 

2.3  Basin Fill Well Construction, Development, and Completion ............................... 5 
2.3.1  Casing and Screen ....................................................................................... 5 
2.3.2  Annular Materials ....................................................................................... 6 
2.3.3  LADD 635 Development ............................................................................ 6 
2.3.4  Surface Completion .................................................................................... 7 
2.3.5  Dedicated Pump and Sounding Tube Installation ....................................... 7 

2.4  Nested Piezometer Construction, Development, and Completion .......................... 7 
2.4.1  Casing and Screen ....................................................................................... 8 
2.4.2  Annular Materials ....................................................................................... 8 
2.4.3  WMD-2015-01 Development ..................................................................... 9 
2.4.4  Surface Completion .................................................................................... 9 

3.0  HYDRAULIC TESTING .................................................................................................. 11 

3.1  LADD 635 ............................................................................................................ 11 
3.1.1  Step-Rate Test Analysis ............................................................................ 12 
3.1.2  Constant-Rate Test Analysis ..................................................................... 12 

3.2  WMD2010-05B .................................................................................................... 12 
3.2.1  Constant-Rate Test Analysis ..................................................................... 13 

3.3  WMD-2015-01 ...................................................................................................... 14 

4.0  NEW SOURCE APPROVAL SAMPLING ...................................................................... 15 

4.1  LADD 635 ............................................................................................................ 15 
4.2  WMD2010-05B .................................................................................................... 15 

5.0  DISCUSSION .................................................................................................................... 16 

5.1  Basin Fill Exploration Target................................................................................ 16 
5.2  Bedrock Exploration Target .................................................................................. 16 

6.0  REFERENCES .................................................................................................................. 18 

 



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study  

ii 
 

February 5, 2016 
287052

 

TABLES 

1 Basin Fill Exploration LADD 635 Construction and Development Summary 
2 Bedrock Exploration WMD-2015-01 Construction and Development Summary 
3 LADD 635 Reconnaissance Depth-Specific Sampling Results 
4 WMD-2015-01 Reconnaissance Depth-Specific Sampling Results 
5 New Source Approval Results 
 

 
FIGURES 

 
1 Project Location Map 
2 Basin Fill Exploration LADD 635 Location Map 
3 Bedrock Exploration WMD-2015-01 Location Map  
4 Bedrock Cross-Section C-C’ 
5 LADD 635 55-224635 As-Built Diagram 
6 WMD-2015-01 55-918242 As-Built Diagram 
7 LADD 635 Step-Rate Test 
8 LADD 635 Constant-Rate Test Cooper-Jacob Straight Line Estimation 
9 WMD2010-05B 20-day Constant-Rate Test Semi-log Plot 
10 WMD2010-05B 20-day Constant-Rate Test Linear Plot 
 

 
APPENDICES 

 
A ADWR and ADEQ Authorization Permits 
B Lithologic Logs 
C Laboratory Reports 
D Hydraulic Testing  
E WMD2010-04B and WMD2010-05B Geology and Geophysical Logs 

 

  



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study 

1 
 

February 5, 2016 
287052

 

1.0 INTRODUCTION 

This report describes the results of field work conducted to identify and test potential drinking 
water sources for the Water Supply Study. The Water Supply Study is a requirement of the 
Mitigation Plan submitted to Arizona Department of Environmental Quality (ADEQ) in March 
2015 (Clear Creek Associates, 2015) pursuant to Mitigation Order on Consent Docket 
No. P-121-07 between Freeport Minerals Corporation, Copper Queen Branch (CQB) and ADEQ.  

The Mitigation Order requires mitigation of existing drinking water supplies exceeding 
250 milligrams per liter (mg/L) sulfate at the point of use, if the sulfate originates from the 
Concentrator Tailing Storage Area (Figure 1).  Drinking water supplies do not currently contain 
sulfate in excess of 250 mg/L, based on groundwater monitoring conducted under the Mitigation 
Plan.  However, the Mitigation Plan includes contingency planning actions for existing public 
drinking water supplies in the path of the sulfate plume near Naco, Arizona. The water supply 
study is a contingency planning action conducted to identify and evaluate potential new sources 
of drinking water to blend with or replace a public drinking water supply should a supply be 
affected in the future by sulfate in excess of 250 mg/L.   

1.1 Purpose and Scope of the Water Supply Study 

The purpose of this water supply study is to evaluate different aquifers in the vicinity of the 
sulfate plume to assess their suitability to provide the quantity and quality of groundwater needed 
for an alternate public water supply. If a feasible supply is identified, CQB will prepare a 
preliminary design and implementation schedule for development of the water supply as a 
contingent mitigation action in the event a public drinking water supply is affected. 

Two areas were evaluated for their water supply: basin fill, south of the existing Arizona Water 
Company (AWC) wellfield (Figure 2), and bedrock, on CQB property north of Don Luis 
(Figure 3). The basin fill contains an aquifer known to have the potential production and water 
quality suitable for a public water supply. An exploration well was installed and tested in an area 
of the basin fill outside the predicted path of the plume. The basin fill well is named LADD 635 
in agreement with the well naming nomenclature used in other projects at CQB (i.e., well 
inventory and groundwater monitoring).  Field investigations at LADD 635 included lithologic 
logging during pilot hole drilling, temporary well construction to collect depth-specific 
reconnaissance water samples to evaluate water quality as a function of depth, well installation, 
hydraulic testing and new source approval water quality sampling.  
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  The bedrock site was chosen based on the anticipated geology and because the area is known to 
contain water bearing zones based on piezometers and wells installed and tested for previous 
environmental investigations.  However, the productivity of the bedrock is uncertain given the 
fracture controlled nature of its permeability. Work conducted in the bedrock consisted of 
drilling, lithologic logging, collection of depth-specific reconnaissance water samples to evaluate 
potential vertical variations in water quality, and installation of nested piezometers (shallow and 
deep) at site WMD-2015-01; and completion of a long term aquifer test at bedrock well 
WMD2010-05B to determine the hydraulic response of the bedrock for the purpose of reservoir 
evaluation.  

1.2 Permitting 

Drilling authorization was received from the Arizona Department of Water Resources (ADWR) 
for both drilling locations prior to mobilization of the drilling rig. The registration numbers and 
cadastral locations for the well and piezometers are: 

• LADD 635   55-224635 D-24-23-13ccd 
• WMD-2015-01  55-918242 D-23-24-20aaa 

 

Clear Creek Associates (Clear Creek) obtained authorization for discharges from borehole-
drilling and testing activities at all work sites from the ADEQ.  Authorization issued by ADEQ 
under the Arizona Pollutant Discharge Elimination System General Permit for De Minimis 
Discharges, allowed groundwater produced during development and testing to be discharged into 
ephemeral drainages near the work sites. At the completion of field activities a Notice of 
Termination was submitted for each permit. Authorization numbers for each site were: 

• WMD2010-05B  AZDGP-85656 
• LADD 635   AZDGP-86082  
• WMD-2015-01  AZDGP-86487 

Copies of the ADWR and ADEQ authorizations are provided in Appendix A.   
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2.0 WELL AND NESTED PIEZOMETER INSTALLATION 

Yellow Jacket Drilling (YJD), of Phoenix, Arizona, installed the basin fill and bedrock borings 
using a STAR 50K-CH drilling rig. Hydrogeologists from Clear Creek oversaw the drilling, 
construction, development and testing of the well and nested piezometer. The procedures used 
for borehole drilling and well construction were in general accordance with the technical 
specifications (Clear Creek Associates, 2014).  Geophysical borehole logging was not conducted 
at either site. The nested piezometer, WMD-2015-01, was not in the technical specifications. 
CQB subsequently decided to build piezometers in the bedrock in lieu of the large diameter well 
specified because low flow volumes attained during depth-specific sampling and drilling 
indicated low permeability conditions in the borehole. Tables 1 and 2 summarize the well and 
nested piezometer installation and development. 

2.1 Borehole Drilling 

2.1.1 Basin Fill Site 

The basin fill boring was drilled using the Mud Rotary method. Drilling commenced on April 3, 
2015 using a 24-inch hammer bit to install 16-inch diameter steel surface casing to 20 feet below 
land surface (ft bls). A 9 ⅞-inch tri-cone bit was used to advance the borehole from below the 
surface casing to a total depth of 515 feet. The pilot hole was completed on April 27, 2015. The 
borehole was later reamed to a 14 ¾-inch diameter. 

The basin fill boring was drilled in unconsolidated to lightly cemented basin fill consisting 
mostly of sand and gravel, with lesser amounts of clay and silt (0 to 490 ft bls), and sandstone 
bedrock (490 to 515 ft bls).  Samples of drill cuttings were collected at 10-foot intervals from the 
land surface to the total depth of the boring and logged using ASTM Standard D 2488-00, 
Standard Practice for Description and Identification of Soils (Visual Manual Procedure). 
Information collected and recorded during drilling included lithology, drill rate, reaction with a 
10% solution of hydrochloric acid (HCl), grain-size distribution, clast composition, and depth to 
bedrock. The lithologic log for the basin fill boring is in Appendix B.  

2.1.2 Bedrock Site 

The bedrock boring was drilled using the reverse air-rotary drilling method from 0 to 860 feet, 
and direct air from 860 to the total depth of 1,100 feet. Drilling commenced on June 24, 2015 
using a 24-inch hammer bit to install 16-inch diameter steel surface casing to 22 ft bls. A 



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study 

4 
 

February 5, 2016 
287052

 

9 ⅞-inch hammer bit was used to advance the borehole from below the surface casing to a total 
depth of 1,100 feet. The borehole drilling was completed on August 24, 2015. 

The bedrock boring was drilled in unconsolidated alluvium (0 to 24 ft bls), the Escabrosa 
Limestone (24 to 605 ft bls), the Martin Limestone (605 to 835 ft bls), and the Abrigo Limestone 
(835 to 1100 ft bls) (Figure 4). Samples of drill cuttings were collected at 10-foot intervals from 
25 ft bls to the total depth of the boring.  Information collected and recorded during drilling 
included lithology, drill rate, and reaction with HCl. The lithologic log of the bedrock boring is 
presented in Appendix B.   

2.2 Reconnaissance Depth-Specific Water Quality Sampling 

Reconnaissance depth-specific water quality samples were collected from both the basin fill and 
the bedrock boreholes to evaluate the water quality as a function of depth in the saturated zone. 
Temporary wells were constructed to collect groundwater from specific depth intervals. A 4-inch 
diameter steel pipe with a 20-foot perforated section at the bottom was lowered to the targeted 
depth. Gravel pack (3/8 by 3/16-inch pea gravel) was emplaced to 10 feet above and below the 
perforated zone.  Bentonite seals were placed above and below (the bottom seal was only 
emplaced if the bottom of the targeted zone was not the bottom of the borehole) the gravel pack 
to isolate a 40-foot zone for sampling. After the temporary well was constructed, the interval was 
airlifted until groundwater was clear of mud and solids, and three borehole volumes had been 
purged prior to sample collection. 

Depth-specific samples were collected for field and laboratory analyses of radiochemistry, 
dissolved metals and major ions. The pH, electrical conductivity and temperature of the water 
samples were measured in the field with a Myron Ultrameter II multi-parameter probe.  The 
sample suite consisted of three laboratory prepared bottles. Samples that required filtration 
(dissolved metals) were field-filtered with a 0.45 micrometer filter.  An additional sample of 
water was filtered for sulfate analysis in the field with a factory-calibrated DR/820 HACH 
colorimeter. The laboratory samples were packed on ice and delivered to Turner Laboratories in 
Tucson, Arizona. Laboratory reports for reconnaissance depth-specific samples are in 
Appendix C.   

2.2.1 Basin Fill Site 

The temporary wells in the basin fill were constructed after the pilot hole had been completed, 
starting with the lowermost zone. Two zones were selected for analysis in the basin fill (250 to 
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290 ft bls and 370 to 410 ft bls) based on lithology (small percentage of fine grained material).  
Zone 1 (370 to 410 feet) was airlifted for 5.2 hours at a low end estimate of 4 gallons per minute 
(gpm) for an approximate total purge of 1,248 gallons. Zone 2 (250 to 290 feet) was airlifted for 
1.4 hours at approximately 11 gpm for an approximate total purge of 935 gallons. Field and 
laboratory analytical results for depth-specific samples from the basin fill borehole are in 
Table 3. 

2.2.2 Bedrock Site 

The temporary wells in the bedrock were constructed as the borehole was drilled, starting with 
the uppermost zone. Zone 1 (445 to 485 feet) was airlifted for 3.2 hours at 1 gpm for an 
approximate purge of 192 gallons. Zone 2 (645 to 685 feet) was airlifted for 4.1 hours at 0.6 gpm 
for an approximate purge of 182 gallons. Zone 3 (960 to 1,000 feet) was airlifted for 8.7 hours at 
1 gpm for an approximate purge of 530 gallons. Due to low flow conditions in each zone only 
approximately one borehole volume was purged prior to sampling. Field and laboratory 
analytical results for depth-specific samples from the bedrock borehole are in Table 4. 

2.3 Basin Fill Well Construction, Development, and Completion 

The basin fill well, LADD 635, was constructed in accordance with the technical specifications 
(Clear Creek Associates, 2014a).  The one exception was the use of well screen with only 
16 slots per foot instead of the specified 32 slots per foot (approved by CQB prior to 
installation). The 16 slot screen was selected because it was immediately available, whereas the 
32 slot screen would have required a four week delay for delivery.  Prior to installation, Clear 
Creek inspected casing and screen to ensure that each section was new, clean and undamaged, 
and to verify that materials complied with the project technical specifications. Figure 5 presents 
the as-built diagram for LADD 635. Table 1 summarizes construction.  

2.3.1 Casing and Screen 

The 16-inch, low carbon steel surface casing (manufactured in accordance with ASTM 
Specification A53 Grade B) extended from 1 foot above grade to 20.25 ft bls. The blank well 
casing consisted of 8-inch, low carbon steel pipe. The screen was 8-inch, low carbon steel pipe 
with factory cut 0.1875-inch mill slots at 16 slots per foot.   

The screen and well casing were installed by welding each section together and lowering the 
pipe string into the borehole incrementally. The ends of the casing and screen sections were 
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beveled by the factory and butt-welded in the field. The lowermost section of screen arrived 
onsite fitted with a low carbon steel end cap.  The pipe string was suspended in the borehole 
during annular material installation.  

2.3.2 Annular Materials 

Annular materials were installed following placement of the well casing. The estimated volume 
of each material type was calculated in the field before it was installed.  The depth to the top of 
each annular material type was verified by measuring the top of the material with a weighted 
tape measure, and the volume installed was monitored to verify consistency with calculated 
volumes.  The annular materials were emplaced in the annulus with a 1 ½-inch tremie pipe. 
Water was pumped down with the annular materials to prevent bridging in the tremie pipe. The 
bottom of the tremie pipe was submerged into the cement during cement installation. 

Annular materials included in LADD 635 were: natural fill; filter pack consisting of 3/8- by 
3/16-inch pea gravel; an annual seal consisting of 8 by 12 silica sand, number 60 fine sand and 
bentonite chips; sand cement and cement grout. Figure 5 shows the construction details for 
LADD 635. 

The pea gravel was pumped into the well annulus with a sodium hypochlorite solution 
(32-ounces of NSF-approved sodium hypochlorite dissolved into 1,000 gallons of water for an 
83 parts per million mixture) added to each super sack (approximately 3,000-pounds) installment 
of pea gravel. The sodium hypochlorite was added to the filter pack in accordance with 
American Water Work Association Standard for C654 for disinfection of wells.   

2.3.3 LADD 635 Development 

LADD 635 was initially developed by incrementally swabbing and airlifting with a 20-foot long 
perforated double flanged swabbing tool. Further development was accomplished with a 
submersible pump. All development water was discharged to the surface, north of the well 
location, and did not reach any wash. Clear Creek recorded flow rates, water clarity, pH, 
temperature, specific conductance, and sand content of the discharge to monitor development 
progress. Well development information is summarized on Table 1. 

Swab and airlift development was performed for approximately 1,440 minutes from June 12 
through June 16, 2015. Each twenty foot section of the well screen from 480 ft bls to 240 ft bls 
was swabbed and airlifted for 25 to 115 minutes depending on clarity of the discharge. Sand 
content was measured with an Imhoff cone throughout development. At the start of development 
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for each interval the discharge was brown and cloudy with sand and silt. Water was airlifted until 
clarity improved and there was zero or trace amount of sand content. After the discreet intervals 
were completed, the bottom cap on the swab tool was removed to allow greater volume of water 
through the tool. The bottom of the tool was placed near the bottom of the well and airlifted to 
remove sediment settled in the bottom of the well and then incrementally pulled up at 100-foot 
intervals for further development. 

Pumping development was performed on July 17, 2015 for 84 minutes with rates ranging from 
200 to 243 gpm. The discharge was light brown and slightly turbid at the start of pumping 
development and cleared within 20 minutes. The discharge remained clear as the flowrate was 
increased during development. Hydraulic testing conducted following development is discussed 
in Section 3. 

2.3.4 Surface Completion 

After airlifting development was completed, YJD poured a 3 foot by 5 foot by 6 inch cement pad 
around the casing at the surface. A 36- by 24- by 20-inch tall, lockable, steel-hinged well cover 
was set in the pad in accordance with the technical specifications.  

2.3.5 Dedicated Pump and Sounding Tube Installation 

After the surface completion, the well was equipped with an electric submersible stainless steel 
Grundfos pump with a 2-horsepower, single-phase motor, a 1.25-inch schedule 120 PVC drop 
pipe, and an electric cable wired with a three-prong, 20-amp plug. The pump assembly was 
tested for 19 minutes and produced 27 gpm.   

A 1-inch, Schedule 40 flush-threaded PVC sounding tube was installed from the wellhead to 
within 2 feet of the pump intake.  The bottom 20 feet of the sounding tube consists of Schedule 
40 PVC with horizontal slots and a bottom cap. 

2.4 Bedrock Site Nested Piezometer Construction, Development, and Completion 

The nested piezometer, WMD-2015-01, constructed in the bedrock was originally specified to be 
an exploration test well; however, low flow conditions encountered during drilling and 
reconnaissance depth-specific sampling indicated the bedrock permeability was insufficient for 
water supply purposes and that a test well was unwarranted. CQB decided to use the borehole to 
install nested piezometers (shallow and deep) so that water level monitoring could be conducted. 
Prior to installation, Clear Creek inspected casing and screen to ensure that each section was 



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study 

8 
 

February 5, 2016 
287052

 

clean and undamaged. Figure 6 presents the as-built diagram for WMD-2015-01. Table 2 
summarizes construction information.  

2.4.1 Casing and Screen 

The 16-inch, low carbon steel surface casing (manufactured in accordance with ASTM 
Specification A53 Grade B) extended from 1 foot above grade to 22 ft bls. The blank casing 
consisted of 2-inch, schedule 40, low carbon steel pipe (ASTM A53A).  The screen was 2-inch, 
low carbon steel with field cut vertical slots at 2 slots per foot.  YJD used a grinder to cut slots 
into a 20-foot section of the 2-inch blank casing for both the shallow and deep piezometers. 

The screen and casing were connected by threaded steel couplings between each section of pipe 
while lowering the pipe string into the borehole incrementally. The bottommost section of screen 
was fitted with a threaded, low carbon steel end cap.  The piezometer casing was suspended in 
the borehole during annular material installation.  

2.4.2 Annular Materials 

Prior to casing installation, the lower 160 feet of the borehole was backfilled with pea gravel and 
the lower seal for the deep piezometer was set. Similarly, the casing for the shallow piezometer 
was not installed until the lower seal for the shallow piezometer was set. This was to minimize 
the crowding of the borehole from the two piezometers and the tremie pipe being used.  

The estimated volume of each material type was calculated in the field before it was installed.  
The depth to the top of each annular material type was verified by measuring the top of the 
material with a weighted tape measure, and the volume installed was monitored to verify 
consistency with calculated volumes.  The annular materials were emplaced in the annulus with a 
1 ½-inch tremie pipe. Water was pumped down with the annular materials to prevent bridging in 
the tremie pipe. The bottom of the tremie pipe was submerged into the cement during cement 
installation.  

Annular materials included in WMD-2015-01 were: 3/8 by 3/16-inch pea gravel; bentonite chips; 
sand cement and cement grout. Specific construction details for WMD-2015-01 are shown on the 
as-built diagram (Figure 6). 
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2.4.3 WMD-2015-01 Development 

The piezometers were developed by airlifting with 1-inch PVC and the shallow piezometer was 
further developed by flushing. All development water was discharged to the surface, west of the 
piezometer location. Clear Creek recorded flow rates, water clarity, pH, temperature, specific 
conductance, and sand content of the discharge to monitor development progress. Static water 
levels measured in the deep and shallow piezometers prior to development were 354.62 ft bls and 
362.19 ft bls, respectively. Well development information is summarized on Table 2. 

The 1-inch PVC airline was incrementally stepped down the water column in the deep 
piezometer as the pressure head was too great to start at the bottom. The airline was partially 
submerged into the water column such that the water above the bottom of the airline was blown 
out. The airline was then submerged again before the water column was able to recharge and the 
process repeated until reaching the bottom of the piezometer. Once at the bottom, the deep 
piezometer was airlifted for total of 74 minutes. The piezometer was allowed to recharge and 
airlifting continued from 100 ft above the bottom for 49 minutes (previously this interval was not 
able to sustain flow). Initially, the development water was turbid, dark orangey-brown, and 
contained a little foam from drilling operations. The last development water sample contained no 
foam, was clear with a yellow tint and stabilized field water quality parameters. 

The shallow piezometer was airlifted from the bottom (no stepping required). Initial 
development water was turbid and dark orangey-brown, and contained foam. The shallow 
piezometer was dewatered within 20 minutes of airlifting. The piezometer was allowed to 
recover overnight but only a mist was produced by subsequent airlifting attempts. Water level 
measurements after the failed attempts to resume airlifting determined that the piezometer was 
recharging at a rate of 0.6 feet per hour (ft/hr). Airlift development at such a low recovery rate is 
not practical. Therefore, the shallow piezometer and filter pack were flushed with 150 gallons of 
water for development. 

On November 19, 2015 the post development static water levels in the deep and shallow 
piezometers were 352.12 and 370.63 ft bls, respectively. The difference between the two 
piezometers increased from 7.57 feet to 18.51 feet after development. 

2.4.4 Surface Completion 

After piezometer construction and development was completed, YJD installed the surface 
completion with a 12-inch diameter steel monument with steel locking cap. The surface 
completion also included a 3 foot by 5 foot by 6 inch concrete pad installed around the casing at 



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study 

10 
 

February 5, 2016 
287052

 

the surface. At completion the shallow and deep nested piezometers were named 
WMD-2015-01S and WMD-2015-01D. 
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3.0 HYDRAULIC TESTING 

3.1 LADD 635 

Step and constant-rate tests were conducted in LADD 635. YJD provided and operated a 
Grundfos submersible pump for the tests. Clear Creek measured water levels in the well using a 
pressure transducer with a vented cable. Manual depth to water measurements were also 
collected using an electric sounder for verification of transducer data. Clear Creek personnel 
were onsite for the entirety of the 6-hr step-rate test and for the initial day of the 5-day 
constant-rate test. Clear Creek was onsite periodically during the constant-rate test to collect 
manual water level measurements, download the data from the transducer, and monitor the 
extent of the discharge. YJD was onsite daily for 12 hours to operate the tests, collect water level 
measurements, and monitor equipment. The hydraulic testing data are provided in Appendix D.1. 

The purpose for the step-rate test was to evaluate efficiency and determine the rate for the 
constant-rate test, based on the drawdown recorded at different pumping rates. The 6-hour 
step-rate test was conducted on July 17, 2015 and consisted of four 90-minute steps with 
flowrates averaging about 95, 145, 198 and 232 gpm. These average rates were calculated from 
the total gallons pumped during each of the 90-minute steps, as recorded from totalizer readings 
at the end of each step. The static water level was measured at 168.25 ft bls prior to the start of 
pumping. The final drawdown at the end of each step was 6.26, 10.35, 14.86 and 17.87 feet, 
respectively. 

The constant-rate test was started on July 18, 2015 at 232 gpm. However, a 65 minute shut-down 
of pumping occurred at 1,365 minutes into the test due to a generator malfunction. The water 
level recovered within 97% of the static water level during the shutdown. The test was restarted 
on July 19, 2015 and no further issues were encountered with the test.  

LADD 635 was pumped at 232 gpm (based on totalizer readings) for 5,760 minutes (4 days) 
from July 19 to 23, 2015. On July 19, 2015 the static water level was 168.98 ft bls. The 
drawdown after 5,760 minutes of pumping was 17.69 feet, corresponding to a specific capacity 
of 13.1 gallons per minute per foot. The water level recovered to within 95% of the static water 
level in 30 minutes after pumping ceased. The discharge from the constant-rate test reached and 
followed an unnamed wash approximately 3,600 feet northwest of well location but did not reach 
Greenbush Draw. 
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3.1.1 Step-Rate Test Analysis 

The drawdown data for the step-rate test are shown on Figure 7. The specific capacity for the 95, 
145, 198, and 232 gpm steps was 15.18, 14.01, 13.32, and 12.98 gpm/ft, respectively. Once the 
flowrate was established the drawdown stabilized quickly during each step. Based on the 
step-rate test results, it was decided that the target flowrate for the constant-rate would be 232 
gpm (the maximum the pump was capable of generating). 

3.1.2 Constant-Rate Test Analysis 

The drawdown data for the constant-rate test are shown on Figure 8. A check valve was not 
installed above the pump, therefore the recovery data were not used for aquifer parameter 
estimation. 

Drawdown in LADD 635 occurs rapidly for the first five minutes of the test (15.70 feet). After 
the first five minutes of the test, drawdown increases very gradually, only an additional 1.99 feet 
over the remaining 5,755 minutes. The graphical Cooper-Jacob (1946) straight line method was 
used to estimate a transmissivity value of approximately 8,190 feet squared per day (ft2/day). The 
estimated hydraulic conductivity for the basin fill unit is 25.4 feet per day (ft/day) based on the 
transmissivity and an aquifer thickness of 322 feet. 

3.2 WMD2010-05B  

A 20-day constant-rate test was conducted at WMD2010-05B from April 30 to May 20, 2015. 
YJD provided and operated a Grundfos submersible pump for the test. Clear Creek measured 
water levels in the pumping well using a pressure transducer with a vented cable. Manual depth 
to water measurements were also collected using an electric sounder for verification of 
transducer data. Clear Creek personnel were onsite for the initial 2 days of the test. Subsequently, 
Clear Creek was onsite periodically to collect manual water level measurements and download 
the data from the transducer. The hydraulic testing data are provided in Appendix D.1. 

The pump intake was set at 510 ft bls. A 1-inch PVC pipe was attached to the column pipe to 
allow access for a transducer. Water pumped from the well was routed through a 4-inch lay-flat 
hose and discharged to the surface approximately 250 feet to the east of the well location. The 
discharge wetted an area approximately 50 feet wide by 1,000 feet long to the south of the 
discharge point before infiltrating to the subsurface. 
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The pumping well, WMD2010-05B, is screened across the Abrigo Limestone and the Bolsa 
Quartzite formations. Three wells in the vicinity of the pumping well were identified as 
observation wells (Figure 3). WMD2010-02B (2,300 feet east, in the Pinal Schist) and 
WMD2010-03B (3,700 feet north, in the Bolsa Quartzite) are equipped with permanent vibrating 
wire transducers that did not record a response to pumping from WMD2010-05B. Well 
WMD2010-04B is located approximately 575 feet to the west and north of the pumping well and 
is screened across the Bolsa Quartzite. WMD2010-04B did respond to pumping (as expected 
from previous testing) and was monitored for the duration of the test with both transducer and 
manual readings. Well construction details for WMD2010-04B and WMD2010-05B are 
provided in Appendix E. 

Based on totalizer readings at the beginning and end of the test, the average discharge rate during 
the test was approximately 38.9 gpm. The static water level in the pumping well was 385.05 ft 
bls (4773.23 feet above mean sea level (ft amsl)) prior to the start of the test (125 feet above the 
pump intake). The drawdown after 482 hours of pumping was 7.60 feet. The static water level in 
the observation well, WMD2010-04B, was 411.90 ft bls (4773.21 ft amsl) and the final 
drawdown was 5.60 feet. The observation well and pumping well, recovered to 38% and 53% of 
the static water level, respectively, 29-days after pumping ceased. 

3.2.1 Constant-Rate Test Analysis 

Both manual and automated water level data were plotted for graphical analysis. A semi-log plot 
of drawdown in the pumping well versus time (Figure 9) shows a departure from the theoretical 
straight-line, expected from homogenous and isotropic aquifers of infinite areal extent. An initial 
change was encountered at about 600 minutes when the drawdown curve becomes curvilinear 
with a slope that increased through the end of pumping. The curvilinear semi-log drawdown 
curve negates the use of analytical solutions for a homogenous and isotropic aquifer, such as 
Theis (1935) or Cooper-Jacob (1946) methods, unless boundary conditions are taken into 
account.  

The drawdown curve for the observation well (WMD2010-04B) mirrors the behavior in the 
pumping well but to a lesser magnitude of drawdown (Figure 9). The water level in 
WMD2010-04B responds rapidly to the start of pumping in WMD2010-05B. The recovery data 
in the observation well also mirrors the behavior of the recovery data in the pumping well. 
Neither well recovered to the static water level and a hydraulic gradient towards WMD2010-05B 
was maintained 28 days after the cessation of pumping. The lack of recovery from the pumping 
test indicates that the aquifer was dewatered as a result of pumping.  



 

 
Exploration Drilling and 
Hydraulic Testing for 
Water Supply Study 

14 
 

February 5, 2016 
287052

 

Both the Theis solution for an unconfined aquifer and the Gringarten-Ramey (1974) solution for 
a fractured bedrock (with horizontal fracturing) aquifer were evaluated in Aqtesolv Pro 
(HydroSOLVE Inc., 2007). The solutions compared the fit of the two curves against the data to 
estimate aquifer parameters.  Of the two, the Gringarten-Ramey (1974) solution, constrained by 
two parallel impermeable boundaries, produced the best statistical fit to the actual data 
estimating a transmissivity of 508 ft2/day and a hydraulic conductivity of 0.83 ft/day. The 
analysis and interpretation results of the pumping test data are discussed in Appendix D.2 and 
summarized in Table D.5. 

A linear plot of drawdown versus time for both the pumping and observation wells shows a 
linear relationship between drawdown and duration of pumping (Figure 10). The slope of the line 
indicates a 0.288 ft/day decrease in the water level for both the pumping and observation wells. 
Assuming the rate of water level decline remains constant, with a flowrate of 40 gpm, it would 
take two years to dewater the aquifer to 50% of the saturated thickness above the Pinal Schist at 
WMD2010-05B. However, this estimate does not consider recharge from precipitation events or 
the possibility of encountering another boundary condition. 

3.3 WMD-2015-01 

Although pump testing was not conducted at WMD-2015-01, airlifting during development did 
impose a stressor on the aquifer.  As discussed in Section 2.4.3, the recharge rate in the shallow 
piezometer was 0.6 ft/hr. The slow recharge rate indicates an area of low permeability and 
therefore a minimal ability of the bedrock to transmit water at this depth and location.  
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4.0 NEW SOURCE APPROVAL SAMPLING 

Clear Creek collected water quality samples from LADD 635 and WMD2010-05B near the end 
of the constant-rate pumping tests. Sampling near the end of the pumping test provided water 
representative of the potential potable supply. The samples were submitted for the suite of 
chemical analyses required by the ADEQ Drinking Water Source Approval Form for public 
water drinking water systems. All results were compared to the primary Maximum Contaminant 
Levels (MCL) issued by the Environmental Protection Agency (2012) under the Safe Drinking 
Water Act and the Arizona Aquifer Water Quality Standards (AWQS) (Arizona Administrative 
Code R18-11-406). Analytical method detection levels were below MCL and AWQS levels to 
allow relevant comparison to standards. 

4.1 LADD 635 

The New Source Approval sample was collected 78 hours into the constant-rate pumping test 
after 1,085,760 gallons had been pumped from the well.  The sample met MCLs and AWQSs for 
the constituents analyzed. No synthetic or volatile organic compounds, or polychlorinated 
biphenols were detected. 

The analysis indicated that the water is a calcium-sodium bicarbonate type. The total dissolved 
solids concentration was 210 mg/L. Sulfate was detected at 6.2 mg/L and sodium at 16 mg/L. 
The hardness was 120 mg/L.  Nitrate was detected at 1.2 mg/L. A list of the major constituents 
detected in the New Source Approval sample is provided in Table 6 along with their respective 
MCL, if applicable. The laboratory report is provided in Appendix C.   

4.2 WMD2010-05B 

The New Source Approval sample was collected 481 hours into the constant-rate pumping test 
after 449,062 gallons had been pumped from the well.  The sample met MCLs and AWQSs for 
the constituents analyzed. No synthetic or volatile organic compounds, or polychlorinated 
biphenols were detected. 

The analysis indicated that the water is a calcium bicarbonate type. The total dissolved solids 
concentration was 310 mg/L. Sulfate was detected at 39 mg/L and sodium at 6.9 mg/L. The 
hardness was 75 mg/L.  Nitrate was detected at 2.6 mg/L. A list of the major constituents 
detected in the New Source Approval sample is provided in Table 6 along with their respective 
MCL, if applicable. The laboratory report is provided in Appendix C.   
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5.0 DISCUSSION 

5.1 Basin Fill Exploration Target 

Hydraulic testing of LADD 635 produced shallow drawdown (17.69 feet), after pumping for 
4 days at a high discharge rate of 232 gpm, which was the maximum capacity of the pump.   
LADD 635 recovered 96% of the static water level within 30 minutes after shutdown. The 
shallow drawdown and quick recovery indicate that the aquifer is capable of producing at higher 
pumping rates than the test rate. 

Water quality samples collected during drilling and near the end of the hydraulic test indicate 
that concentrations of inorganic, organic and radiological constituents are less than the limits 
ADEQ applies to new drinking water sources. The new source approval well sample sulfate 
concentration was measured at 6.2 mg/L, well below the Mitigation Order maximum of 
250 mg/L. Based on these results, this portion of the basin fill aquifer has suitable water quality 
as a public drinking water supply.  

Groundwater modeling shows that the portion of the basin fill aquifer (south of Greenbush 
Draw) will not be affected by the sulfate plume. Based on the testing and data collected from 
LADD 635, the water quality sampling confirms that the groundwater is suitable as a drinking 
water supply and hydraulic testing shows that the basin fill aquifer in this area can likely produce 
water at rates similar to the AWC wellfield. The basin fill aquifer exploration target has good 
potential as an alternate water supply. 

5.2 Bedrock Exploration Target 

The new source approval sample collected near the end of the constant-rate test at 
WMD2010-05B complied with the drinking water standards applied by ADEQ for new drinking 
water sources. The analytes measured during reconnaissance depth-specific sampling in the 
WMD-2015-01 borehole were all within the AWQSs and MCLs. Sulfate concentrations in 
bedrock at WMD-2010-05B and WMD-2015-01 ranged from 15 to 53 mg/L. Although the 
groundwater in the aquifer has suitable water quality as a potable supply, the quantity of 
groundwater is questionable. 

Hydraulic testing at the WMD-2015-01 boring and WMD2010-05B indicate that faulting in the 
area has likely developed a series of isolated aquifers with varying hydraulic conductivities. 
Furthermore, the lack of complete recovery to the pumping and observation wells after the 
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WMD2010-05B hydraulic test is evidence of the aquifer dewatering as a result of pumping. The 
low permeability and bounded character of the bedrock aquifer limits potential water production. 
Therefore, although the groundwater in the aquifer in the bedrock target area has suitable water 
quality as a potable supply, the long-term supply of groundwater in the bedrock is questionable.  
Based on testing to date, the bedrock exploration target north of Don Luis does not provide a 
viable source of water for an alternate water supply.   
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TABLE 1
Basin Fill Exploration

LADD 635 Construction and Development Summary

Project Name: Water Supply Study Boring: Basin Fill
Drilling Co.: Yellow Jacket Drilling Project No.: 287052

ADWR Well No.: 55-224635 Driller(s): J. Chavez Geologist:  MML + RDT
UTM Location:  Surface Elevation: 4598.04 ft NAD83

515/510 ft Hole Diameter:  

Drill Rig:  Drill Bit/Type:  

From To
0 20
0 158

158 490
490 490
20 420

0 20
20 118

118 133
133 138
138 143
143 510
510 515

Date Time Date Time
23-Apr-15 9:08 27-Apr-15 11:44
7-May-15 13:08 16-May-15 9:55

16-May-15 11:50 16-May-15 17:37
17-May-15 11:35 17-May-15 17:43
18-May-15 8:37 18-May-15 9:01
18-May-15 10:00 18-May-15 10:35
18-May-15 11:16 18-May-15 11:30

12-Jun-15 10:25
16-Jun-15 16:28 167.70

1,440 22,589
16-Jul-15 15:45 168.06

84 17,430
16-Jul-15 17:10 40,019

Remarks:

Static water level in feet bls:  

STAR 50K-CH Tri-Cone/Mud Rotary

3467541.096 N   598724.834 E  

Total Drilled Depth (Pilot/Final):  

WELL CONSTRUCTION DATA

8" Low Carbon Steel, welded

Casing

Total Gallons Purged:  Date & Time Completed:  

DRILLING SUMMARY
24.00" to 20 ft, 14.75" to 510 ft, 9.875" to 
514 ft

Pump Date & Time Started:  Static water level in feet bls:  
Duration in minutes:  Gallons Pumped:  

Centralizer Locations 8 @ ~50' ft intervals along casing 

Type of Material
Depth Interval (ft bls)

Description

Well Screen 8" Low Carbon Steel, Mill Slot (0.125")
End Cap

8" Low Carbon Steel
Surface Casing 16" Low Carbon Steel

Bentonite Pellets Bentonite Chips
FineTransition Sand No. 60 Sand

Sand Cement Sand Cement

Reaming

Filter Pack 3/8" x 3/16" Pea Gravel
Natural Fill

Start
CONSTRUCTION TIME LOG

Bentonite Pellets

TASK

Airlift Date & Time Started:  

Cement Grout Type II Portland Cement

SWL Date & Time:  

Filter Pack

Sand Cement

Pilot Hole Drilling

CoarseTransition Sand 8x12 Sand 

Natural Fill

Discharge rate during airlifting was estimated, total gallons purged is based on gpm estimation.

Casing

Finish

Cement
WELL DEVELOPMENT

Duration in minutes:  Gallons Airlifted:  
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TABLE 2
Bedrock Exploration

WMD-2015-01 Construction and Development Summary

Project Name: Water Supply Study Boring: Bedrock
Drilling Co.: Yellow Jacket Drilling Project No.: 287052

ADWR Well No.: 55-918242 Driller: J. Chavez Geologist:  MML + RDT
UTM Location:  Surface Elevation: 5278.84 ft NAD83

1100 Hole Diameter:  
Drill Rig:  Drill bit/Type:  

Shallow Pizometer Deep Piezometer
0 - 22 0 - 22

0 - 539 0 - 899
539 - 560 899 - 920

560 920
From To

0 21
21 75
75 235

235 477
477 528
528 570
570 583
583 872
872 889
889 930
930 940
940 1100

Date Time Date Time
24-Jun-15 12:15 24-Aug-15 16:00
28-Aug-15 11:00 29-Aug-15 16:36
27-Aug-15 15:05 11-Sep-15 11:16
13-Sep-15 9:57 13-Sep-15 13:38

11-Sep-15 9:06 12-Sep-15 11:27
11-Sep-15 15:05 362.19

56 35

11-Sep-15 9:14 13-Sep-15 8:31
12-Sep-15 12:32 354.62

249 360

Remarks:

3475757.740 N 601496.337 E
DRILLING SUMMARY

Total Drilled Depth:  9.875
STAR 50K-CH Hammer / Air Rotary

WELL CONSTRUCTION DATA

Type of Material
Depth Interval (ft bls)

Description

End Cap 2" Low Carbon Steel

Surface Casing 16" Low Carbon Steel
Casing 2" Low Carbon Steel

Well Screen 2" Low Carbon Steel, cut slots

Cement Grout Type II Portland Cement

Bentonite Chips Bentonite Chips
Gravel Pack 3/8" x 3/16" Pea Gravel

Bentonite Chips
Sand Cement
3/8" x 3/16" Pea Gravel
Bentonite Chips

TASK Start Finish

Bentonite Chips Bentonite Chips
Filter Pack 3/8" x 3/16" Pea Gravel

Bentonite Chips Bentonite Chips

Static water level in feet bls:  

Drilling
Casing

Annular Materials
Surface Completion

3/8" x 3/16" Pea GravelFilter Pack

Gravel Pack 3/8" x 3/16" Pea Gravel
CONSTRUCTION TIME LOG

Discharge rate during airlifting was estimated, total gallons purged is based on gpm estimation.
Due to slow recharge in the shallow piezometer, approximately 150 gallons were added to the 
piezometer to further deveolpment.

Duration in minutes:  Gallons Airlifted:  

SWL Date & Time:  Date & Time Completed:  
Airlift Date & Time Started:  Static water level in feet bls:  

DEEP PIEZOMETER DEVELOPMENT 

Bentonite Chips
Sand Cement

Gravel Pack
Bentonite Chips

Duration in minutes:  Gallons Airlifted:  

SHALLOW PIEZOMETER DEVELOPMENT 
SWL Date & Time:  Date & Time Completed:  

Airlift Date & Time Started:  
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TABLE 3
LADD 635 Reconnaissance Depth-Specific Sample Results

Analysis Units Zone 1:
370-409 

Zone 2:
 250-290 

Turner Report Number -- 15D0779 15E0323

pH SU 8.42 8.24
Electrical Conductivity µS/cm 384.4 377.7
Temperature °C 15.8 20.0
Sulfate mg/L 5 3

Barium mg/L 0.24 0.21
Beryllium mg/L <0.0020 <0.0020
Cadmium mg/L <0.0020 <0.0020
Calcium mg/L 41 47
Chromium mg/L <0.030 <0.030
Copper mg/L <0.020 <0.020
Magnesium mg/L 7.0 7.5
Nickel mg/L <0.050 <0.050
Potassium mg/L <5.0 <5.0
Sodium mg/L 31 23

Antimony mg/L <0.00050 <0.00050
Arsenic mg/L 0.00096 0.0013
Lead mg/L <0.00050 <0.00050
Selenium mg/L <0.0025 <0.0025
Thallium mg/L <0.00050 <0.00050
Uranium mg/L 0.0020 0.00075

Mercury mg/L <0.0010 <0.0010

Chloride mg/L 7.7 9.4
Fluoride mg/L <0.50 <0.50
Nitrogen, Nitrate (As N) mg/L 0.78 0.71
Nitrogen, Nitrite (As N) mg/L <0.10 <0.10
Sulfate mg/L 10 7.4

Alkalinity, Bicarbonate (As CaCO3) mg/L 200 170
Alkalinity, Carbonate (As CaCO3) mg/L <2.0 <2.0
Alkalinity, Hydroxide (As CaCO3) mg/L <2.0 <2.0
Alkalinity, Total (As CaCO3) mg/L 200 170

Total Dissolved Solids (Residue, Filterable) mg/L 240 230

Silica mg/L 35 34

TDS Balance TDS Ratio 1.00 1.00

Gross Alpha pCi/L 4.6 ± 0.4 2.3 ± 0.3
Radium 226 pCi/L <0.5 <0.4
Radium 228 pCi/L <0.7 <0.7
Combined Radium (226, 228) pCi/L <0.7 <0.7
Gross Beta mrem <4 <4
Notes:  
SU = standard units
µS/cm = micro Siemens per centimeter
°C = degrees Celsius
mg/L = milligrams per liter
pCi/L = picocuries per liter
mrem = millirem

Radiochemical Analysis

ICP/MS Dissolved Metals-E 200.8

ICP Dissolved Metals-E 200.7

Field Parameters

Calculation-TDS Balance

Silica-SM4500-Si D

Total Dissolved Solids (Residue, Filterable)-SM2540 C

Alkalinity-SM2320B

Anions by Ion Chromatography-E300

CVAA Dissolved Mercury-E 245.1
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TABLE 4
WMD-2015-01 Reconnaissance Depth-Specific Sampling Results

Analysis Units Zone 1:
445-485 

Zone 2:
643-685 

Zone 3*:
 960-1000 

Turner Report Number -- 15G0488 15G0880 15H0744

pH SU 8.41 8.60 8.39
Electrical Conductivity µS/cm 513.5 449.8 767.4
Temperature °C 21.9 28.5 22.1
Sulfate mg/L 53 15 46

Barium mg/L 0.072 0.055 0.054
Beryllium mg/L <0.0020 <0.0020 <0.0020
Cadmium mg/L <0.0020 <0.0020 <0.0020
Calcium mg/L 55 31 53
Chromium mg/L <0.030 <0.030 <0.030
Copper mg/L <0.020 <0.020 <0.020
Magnesium mg/L 12 20 11
Nickel mg/L <0.050 <0.050 <0.050
Potassium mg/L <5.0 <5.0 <5.0
Sodium mg/L 31 30 73

Antimony mg/L <0.00050 <0.00050 <0.00050
Arsenic mg/L 0.00057 0.00061 0.00079
Lead mg/L <0.00050 0.00066 0.00095
Selenium mg/L 0.0027 <0.0025 0.0029
Thallium mg/L <0.00050 <0.00050 <0.00050
Uranium mg/L 0.0031 0.0061 0.015

Mercury mg/L <0.0010 <0.0010 <0.0010

Chloride mg/L 18 14 100
Fluoride mg/L <0.50 <0.50 <0.50
Nitrogen, Nitrate (As N) mg/L 3.5 1.4 1.8
Nitrogen, Nitrite (As N) mg/L 0.11 <0.10 0.11
Sulfate mg/L 49 24 45

Alkalinity, Bicarbonate (As CaCO3) mg/L 180 190 180
Alkalinity, Carbonate (As CaCO3) mg/L <2.0 <2.0 <2.0
Alkalinity, Hydroxide (As CaCO3) mg/L <2.0 <2.0 <2.0
Alkalinity, Total (As CaCO3) mg/L 180 190 180

Total Dissolved Solids (Residue, Filterable) mg/L 290 280 440

Silica mg/L 14 14 16

TDS Balance TDS Ratio 1.00 1.10 1.10

Gross Alpha pCi/L 6.8 ± 1.2 13.6 ± 1.1 0.5 ± 0.4
Radium 226 pCi/L 0.7 ± 0.2 <0.5 <0.4
Radium 228 pCi/L <0.7 <0.7 <0.7
Combined Radium (226, 228) pCi/L 0.7 ± 0.2 <0.7 <0.7
Gross Beta mrem <4 <4 <4
Notes:  
SU = standard units
µS/cm = micro Siemens per centimeter
°C = degrees Celsius
mg/L = milligrams per liter
pCi/L = picocuries per liter
mrem = millirem
*Zone 3 was sampled with drilling foam still in the discharge

Radiochemical Analysis

ICP/MS Dissolved Metals-E 200.8

ICP Dissolved Metals-E 200.7

Field Parameters

Calculation-TDS Balance

Silica-SM4500-Si D

Total Dissolved Solids (Residue, Filterable)-SM2540 C

Alkalinity-SM2320B

Anions by Ion Chromatography-E300

CVAA Dissolved Mercury-E 245.1
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TABLE 5
New Source Approval Results

AnalyteA Units  LADD 635
Concentration

 WMD2010-05B
Concentration EPA MCLB

Alkalinity, bicarbonate 
(As CaCO3)

mg/L 180 230 --

Arsenic mg/L 0.0019 0.0005 0.01
Barium mg/L 0.30 <0.050 2
Calcium mg/L 46 75 --
Chloride mg/L 7.5 8.0 --
Lead mg/L <0.00050 0.00089 0.015
Magnesium mg/L 7.3 12 --
Nitrate mg/L 1.2 2.6 10
Sodium mg/L 16 6.9 --
Sulfate mg/L 6.2 39 --
TDS mg/L 210 310 --
Hardness/Calcium mg/L 120 190 --
Langlier Index LI 0.20 0.10 --
Adjusted Gross Alpha pCi/L 1.7 ± 0.5 <1.0 15
Gross Alpha Activity pCi/L 2.9 ± 0.3 7.4 ± 0.5 --
Radium 226 pCi/L <0.5 0.5 ± 0.2 --
Radium 228 pCi/L <0.7 1.7 ± 0.4 --
Combined Radium pCi/L <0.7 2.2 ± 0.4 5
Uranium Activity pCi/L 1.2 ± 0.4 10.0 ± 1.0 --
Uranium 238 Activity pCi/L 0.4 ± 0.2 2.3 ± 0.4 --
Uranium 238 µg/L 1.1 ± 0.5 6.7 ± 1.1 --
Uranium 235 Activity pCi/L 0.017 ± 0.001 0.105 ± 0.003 --
Uranium 235 µg/L 0.008 ± 0.001 0.049 ± 0.001 --
Uranium 234 Activity pCi/L 0.8 ± 0.2 7.6 ± 0.7 --
Uranium 234 µg/L 0.00013 ± 0.00004 0.00122 ± 0.00011 --
Uranium Total Activity pCi/L 1.2 ± 0.4 10.0 ± 1.0 --
Uranium, Total µg/L 1.1 ± 0.5 6.8 ± 1.1 30
Notes:
AAnalytes below detection limits are not included
BSource: U.S. Environmental Protection Agency. 2012 Edition of the 
Drinking Water Standards and Health Advisories. Spring 2012.
-- No standard
mg/L = milligrams per liter
pCi/L = picocuries per liter
µg/L = micrograms/Liter

1 of 1
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Notes:
NOT TO SCALE

LCS: Low Carbon Steel
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FIGURE 5
LADD 635
55-224635

 As-Built Diagram

File ID Date
11/19/2015

#60 Fine Sand138 Feet

16-inch (0.25-inch wall thickness)
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Depth to Water 167.70 Feet
(6/12/2015)

8 x 12 Sand
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515 Feet 9.875-inch Borehole
Natural Fill
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FIGURE 6
WMD-2015-01
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 As-Built Diagram

File ID Date
11/19/2015
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LADD 635 
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Copper-Jacob Straight Line Estimation
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Douglas A. Ducey Misael Cabrera

ARIZONADEPARTMENT

ENVIRONMENTAL UALITY
OF

Q
1110 West Washington Street .

www.azdeq.gov(602) 771-2300 . Phoenix, Arizona 85007

Governor Director

WATER SUPPLY STUDY - BEDROCK WELL

(SEE ACCESS DIRECTIONS)

BISBEE AZ - COCHISE COUNTY

August 18, 2015

Discharging Facility:

312443.909 1095556.233LAT: LONG:

WILLIAM HART, SR. ENVIR. SCIENTIST

FREEPORT MINERALS CORP., COPPER QUEEN BR.

36 WEST HIGHWAY 92

BISBEE  AZ  85603

The Arizona Department of Environmental Quality (ADEQ) has received and processed your Notice of Intent 
(NOI) for the above-referenced discharges.  The discharges described in the NOI have been authorized under the 
terms and conditions of the AZPDES De Minimis General Permit (DMGP) effective 07/01/2015 (five business 
days after ADEQ received the NOI).  The enclosed NOI Certificate reflects the information on record with ADEQ
for this discharge.

Please be aware that this document is not your permit but confirms your authorization to discharge within the 
requirements of the DMGP.  Discharge monitoring (per DMGP Appendix A) and full implementation of your 
Best Management Practices Plan (BMPP) (per DMGP Part IV. D.) are among those requirements.  You must be 
prepared to demonstrate compliance with all elements of the BMPP and those of the DMGP to maintain coverage 
and avoid possible penalties.  The permit and associated forms are available on ADEQ's web site at:

 http://www.azdeq.gov/environ/water/permits/gen.html#demi   
 
Please keep this document for your records, and use this Authorization Number for any inquiries or 
correspondence.  Use this number also on the Notice of Termination (NOT), which must be submitted within 30 
days after 1) the discharge has permanently ceased; 2) coverage has been obtained under another AZPDES 
permit; or 3) responsibility for the discharge activity has been transferred.  If the discharge lasts continuously for 
more than four consecutive days or exceeds 0.5 million gallons in any one day, monitoring results must be 
submitted with the NOT, using a De Minimis Discharge Monitoring Report Form for numerical data.

Thank you for your attention to AZPDES compliance.  If you have any questions regarding this letter or the 
enclosure, please contact Lavinia Wright, DMGP Project Manager, ADEQ Stormwater and General Permits Unit, 
at (602) 771-4585 or by e-mail at wright.lavinia@azdeq.gov.

Enclosure:  NOI Certificate
 

Dear Applicant:

Applicant:

 SUBJECT:  Authorization to Discharge under AZPDES De Minimis General Permit; 
Authorization Number: AZDGP-86487



ADEQ
Form#

apprdemincert.rdf

De Minimis General Permit Authorization Certificate

Authorization Certificate for De Minimis Discharges 
under the AZPDES De Minimis General Permit

Arizona Department of Environmental Quality
1110 West Washington Street,  5415A-1 Phoenix, Arizona 85007

(602) 771-4585 602-771-4528

.
(Office) (Fax).

86487
106173

06/24/2015ID Number:
Inventory #:

Prior Permit:

WATER SUPPLY STUDY - BEDROCK WELL

SINGLE

Project/Site Information:

(SEE ACCESS DIRECTIONS)

BISBEE AZ - COCHISE COUNTY
County:   End:

Start: Project: 
Address: 

City: 

Phone: 

Best Management Practices Plan (BMPP):

WILLIAM HART

FREEPORT MINERALS CORP., COPPER QUEEN BR.

36 WEST HIGHWAY 92

BISBEE AZ 85603State: Zip:

First: 
Business: 
Address: 

City: 

Phone:Last:

Certification (Owner-Operator or Operator):
WILLIAM HART

FREEPORT MINERALS CORP., COPPER QUEEN BR.

36 WEST HIGHWAY 92

BISBEE AZ 85603State: Zip:

First: 
Business: 
Address: 

City: 

Phone: (520) 432-6206Last:

Owner Information:
WILLIAM HART

FREEPORT MINERALS CORP., COPPER QUEEN BR.

36 WEST HIGHWAY 92

BISBEE AZ 85603State: Zip:

First: 
Business:
Address: 

City: 

Phone: (520) 432-6206

07/01/2015

09/30/2015COCHISE

FROM HWY 92 APPX 0.5 MI. E. FROM XS OF NACO HWY & HWY 92 IN BISBEE. DISCHG LOC IS APPX 1.3 MI. MW OF 
SITE ACCESS FROM HWY 92.

Un-Named Stream

SAN PEDRO

San Pedro River

1095556.233
312443.909 No

YCertification Signed:

Latitude:
Longitude:
Watershed:

Closest Water:
Perennial/Int. Water:

Discharge into MS4 or conveyance?

MS4/Conveyance:

WATER SUPPLY STUDY - BEDROCK WELL

Project:

Type:
Received:

Last:

Access:

(520) 432-6206

Application Information:

Authorization Number: AZDGP-86487
07/01/2015Effective Date:

BMPP Confirmation:

BMPP Submitted: 

Y

N

DWR Well Reg No: 55-

Discharge To:
Ephemeral

Other IDs:

Fax: (520) 432-1395

Distance from perennial/int. 12 miles

Source(s) of  Discharge:
Well installation / development

Well testing, purging

Estimated dates: 
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Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 1 of 7

F S G

10 40 60 T 10 M 5YR 4/6 SC

Start drilling. 22-inch 
Hammer bit, 4/23/15, 
09:08. Munsell color is from 
moist sample unless noted 
otherwise.

20 40 60 T 20 W 5YR 4/4 SC
Air rotary during surface 
casing borehole. Water 
added for dust control.

30 20 70 10 20 W 5YR 4/4 SC

Drilling with mud, 9.875-
inch Tri-cone bit. 4/24/15, 
11:25. Mud will obscure 
munsell color and fines 
percentage.

40 30 60 10 20 M 5YR 4/6 SC

50 20 70 10 20 S 7.5YR 4/6 SC

60 30 60 10 20 S 7.5YR 4/6 SC

 * Percentages of fines, 
sand, & gravel based on 
visual estimates of volume

Location Cadastral:   S13 T245 R24E   CDD

Project Name: Water Supply Study

Relative % gravel 
(G > 4.8 mm)

Drill Company: Yellow Jacket Drilling

Relative % fines
(F < 0.08 mm)

Relative % sand 
(S >0.08 < 4.8 mm)

Total Borehole Depth:   515 feet bls

Conductor Casing (type; diameter; depth):  steel; 16-in; 20.25 feet bls)

Bit Size/Type:   22-in hammer bit 0-20ft; 9 7/8-in tricone bit 20-515ft (pilot boring)

Project No.:  287052

Date Started:   4/23/2015

ADWR Number:     55-224635 Date Completed:  4/27/2015  (Pilot)

Location NAD 83:   31.33816° N, 109.96217° W

Sample Description
G

* Est. %

Boring Name:  55-224635 (Pilot Hole)

Drilling Equipment:  STAR 50K-CH

Drilling Method:   Mud Rotary

HCl Rxn Munsell 
Color

Driller(s):    J Chaves

Logged By:    M Lindsey and R Toomey

Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S

Clayey Sand. Yellowish red. Soft, sticky, highly plastic clay. Sand is fine 
to coarse but fine dominant. Trace gravel present. Only 20% of sample 
is greater than 2 mm. Coarser material is felsic, mostly, and subround, 
exhibits 10% yellow oxide staining, no cementation.

Clayey sand. Same as described above with greater clay content.

RemarksUSCS

Clayey sand. Strong brown. Soft clay present, forming very soft clay 
balls. Fine to coarse sand, coarse dominant, no cementation, angular to 
subround. Gravels as described above, plus presence of limestone. 
Clay balls are brown (7.5YR 5/4) after washing.

Clayey sand. Yellowish red. Soft sticky clay, very hydrated. Well-graded 
sand, increase in coarse sand. Fine gravel. Sands and gravel same 
lithology as above.

Clayey sand. Reddish brown. Soft clay. Well-graded sand (medium 
dominant), no cementation, overall felsic grains - quartz, feldspar, 
siltstone, some caliche. Fine gravels, same lithology as sand plus 
quartzite, angular.

Clayey sand. Reddish brown. Soft, fat clay (sticky and plastic). Fine 
sand with some medium to coarse sand, no cementation. Trace gravels 
present (fine).

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 2 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

70 20 60 20 20 M 7.5YR 5/4 SC

80 10 70 20 20 M 7.5YR 5/4 SP-SC

90 20 50 30 20 M 5YR 5/4 SC

100 20 60 20 20 M 7.5YR 5/4 SC

110 30 60 10 20 W 5YR 5/4 SC

120 20 50 30 20 N 7.5YR 5/4 SC

130 20 70 10 20 W 5YR 5/4 SC

140 10 50 40 16 W 7.5YR 5/4 SW-SC

Poorly graded sand with clay and gravel. Brown. Soft clay. Poorly 
graded sand (medium to coarse), subangular to subround. Fine gravels 
are angular to subround. Sands and gravel have same lithology as 
above.

Well-graded sand with clay and gravel. Brown. Soft clay. Well-graded 
sand, lots of coarse sand, angular to subangular. Gravels are also 
angular to subangular. Overall more angular than above units. Sands 
and gravel have same lithology as above.

Clayey sand. Reddish brown. Soft, sticky clay. Poorly-graded sand (fine 
to medium), subangular, and few coarse sands. Fine gravels. Sands 
and gravel have same lithology as above.

Clayey sand with gravel. Brown. Soft clay balls. Well-graded sand 
(predominantly fine and coarse), angular to subround. Gravels are 
angular to subangular. Lithology as above with more siltstone present.

Clayey sand with gravel. Brown. Soft clay. Well-graded sand, 
subangular. Angular to subround gravels. Sands and gravel have same 
lithology as above.

Clayey sand. Reddish brown. Soft clay. Well-graded sand (fine 
dominant), subangular to subround. Gravels are angular to subround. 
Sands and gravel have same lithology as above..

Clayey sand with gravel. Brown. Clay balls are soft, saturated. Well-
graded sand, no cementation, subangular to subround. Fine gravels are 
angular to subround. The angularity of some suggest they were broken 
by drill bit. Present lithology includes quartz, feldspar, siltstone, 
sandstone, quartzite (felsic grains dominant).

Clayey sand with gravel. Reddish brown. Soft clay. Well-graded sand, 
subangular to subround. Gravel as described above. Sands and gravel 
have same lithology as above.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 3 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

150 10 50 40 16 W 7.5YR 5/4 SW-SC

140 ft: Resume drilling 
9/25/15, 08:00
Logging by  RDT.

160 10 20 70 20 W 7.5YR 5/4 GW-GC Difficult to distinguish fines 
due to mud content.

170 20 50 30 20 W 7.5YR 5/4 SC Viscosity of mud = 44s

180 20 50 30 20 W 7.5YR 5/4 SC

190 20 60 20 20 W 7.5YR 5/4 SC Viscosity of mud = 46s

200 20 60 20 40 W 7.5YR 5/4 SC

210 20 50 30 40 W 7.5YR 5/4 SC Viscosity of mud = 44s

220 20 40 40 40 7.5YR 5/4 SC

Clayey sand with gravel. Brown. Same as described above. Slightly 
more gravel present.

Well-graded gravel with clay and sand. Brown. Clay is soft. Sand is well-
graded, angular to subangular. Gravel is well-graded, predominately 
medium, angular to subangular. Sand and gravel have same lithology 
as above.

Well-graded sand with clay and gravel. Brown. Clay is soft. Sand is well-
graded, angular to subangular, coarse. Gravel is angular to subangular, 
coarse. Sand and gravel have same lithology as above (quartz, 
feldspar, siltstone, sandstone, quartzite (felsic grains dominant)).

Clayey sand with gravel. Brown. Soft clay. Sand is well-graded (lots of 
coarse grains), angular to subangular. Gravel is fine to medium, 
angular to subangular, well-graded. Sand and gravel have same 
lithology as above

Clayey sand with gravel. Brown. Soft clays. Sand is well-graded, 
angular to subangular, medium to coarse with same lithology as above. 
Gravel is well-graded (fine to medium), subangular to subround, 
lithology as above with an increase in mafic grains, some grains contain 
light brown cementation.

Same as described above.

Clayey sand with gravel. Brown. Clay is soft. Sand is well-graded 
(predominately medium). Gravel is well-graded (predominately fine to 
medium), subround to subangular. Sand and gravel have same 
lithology as above.

Clayey sand with gravel. Brown. Clay is soft. Sand is same as 
described above. Gravel is well-graded, angular to subangular, some 
cementation on medium gravel grains (white to light brown 
cementation), lithology as above.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 4 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

230 20 40 40 40 W 7.5YR 5/4 SC

240 10 30 60 40 N 7.5YR 5/4 GW-GC

250 30 40 30 40 N 7.5YR 5/4 SC Viscocity of mud: 45s

260 20 30 50 20 M 7.5YR 5/4 GC

270 10 90 T 20 N 7.5YR 5/4 SW-SC Viscocity of mud: 43s

280 10 90 T 20 M 7.5YR 5/4 SW-SC

290 10 80 10 20 N 7.5YR 5/4 SW-SM

280 ft: Resume drilling 
4/26/15, 08:58.

Viscosity of mud = 44s

300 10 70 20 27 M 7.5YR 5/4 SW-SC

Well-graded gravel with clay and sand. Brown. Fines are soft clay. 
Sand is well-graded (medium to coarse), angular to subangular. Gravel 
is well-graded (predominately medium), subangular to subround. Sand 
and gravel have same lithology as above.

Well-graded sand with clay. Brown. Same as described above with 
slightly more coarse sand.

Well-graded sand with silt. Brown. Fines are silt dominant. Sand is 
same as described above. Gravel is fine to medium grained, larger 
grains show evidence of fragmentation, subangular to subround with 
same lithology as above.

Clayey gravel with sand. Brown. Fines: soft clay balls. Sand: subangular 
to subround, well-graded, medium to coarse. Gravel is well-graded, fine 
to medium, angular to subangular, weak cementation. Sand and gravel 
have same lithology as above plus some olive green grains.

Clayey sand with gravel. Brown. Fines are clay dominant, clay balls 
present in hands. Sand is well-graded, medium to coarse, subangular 
to subround. Gravel is well-graded, mostly fine to medium grains, 
subangular to subround. Sand and gravel have same lithology as 
above.

Clayey sand with gravel. Brown. Soft clay. Sand is well-graded (medium 
to coarse), angular to subangular. Gravel is well-graded (fine to 
medium), subangular to subround. Mixed lithology present in both sand 
and gravel: sandstone, quartz, feldspar, quartzite, trace limestone.

Well-graded sand with clay and gravel. Brown. Fines have more clay 
than in previous interval. Sand is medium to coarse grained with same 
mixed lithology as above. Gravel as described above. 

Well-graded sand with clay. Brown. Fines: clay dominant. Sand is well-
graded, medium to coarse, subangular to subround with same lithology 
as above.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 5 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

310 10 70 20 27 M 7.5YR 5/4 SW-SC

320 10 60 30 27 M 7.5YR 5/4 SW-SM

330 10 80 10 27 W 7.5YR 5/4 SW-SM Viscosity = 46s

340 10 80 10 20 W 7.5YR 5/4 SW-SM

350 10 30 60 20 M 7.5YR 5/4 GW-GM

360 10 30 60 20 M 7.5YR 5/4 GW-GM

370 10 40 50 20 W 7.5YR 5/4 GW-GM

380 10 30 60 20 W 7.5YR 5/4 GW-GM Well-graded gravel with silt and sand. Same as described above with 
slight increase in gravels.

Well-graded gravel with silt and sand. Same as described above with 
slightly more coarse sand. Lithology as described above but mafic 
dominant.

Well-graded sand with clay and gravel. Brown. Fines are clay dominant. 
Sand is well-graded, medium to coarse, subangular to subround. 
Gravel is well-graded, fine to medium, subangular to subround, 
evidence of fragmented grains. Mixed lithology present (sandstone, 
quartz, quartzite, feldspar, limestone, some trace green minerals).

Same as described above.

Well-graded gravel with silt and sand. Brown. Fines are silt. Sand is 
well-graded (medium to coarse). Gravel is well-graded (fine to 
medium), more evidence of fragmenting from drill bit. Sand and gravel 
have same lithology as above.

Same as described above.

Well-graded sand with silt. Brown. Fines are silt dominant. Sand is well-
graded, medium to coarse grains, subangular to subround. Gravel as 
above with less evidence of larger grain fragmentation. Sand and 
gravel have same lithology as above.

Well-graded sand with silt and gravel. Brown. Fines are silt dominant. 
Sand and gravel as described above. Lithology as described above 
with some pieces of conglomerate also present.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 6 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

390 10 30 60 20 W 7.5YR 5/4 GW-GM Intervals have been very 
similar lithilogically

400 20 30 50 20 W 7.5YR 5/4 GC

410 20 20 60 20 W 7.5YR 5/4 GC

420 10 60 30 20 W 7.5YR 5/4 SW-SM

430 10 60 30 20 W 7.5YR 5/4 SW-SM

440 10 50 40 40 W 7.5YR 5/4 SW-SM

450 10 50 40 40 N 7.5YR 5/4 SW-SC Mud viscosity = 46s

460 20 20 60 20 W 7.5YR 5/4 GC

Well-graded sand with silt and gravel. Fines are silt dominant with some 
soft clay. Sand is moderately graded, medium to coarse grains, 
predominantly coarse, subangular to subround. Gravel is mostly fine, 
subangular. Sand and gravel have same lithology as above but gravel 
are sandstone and siltstone dominant.

Clayey gravel with sand. Brown. Fines are clay dominant. Sand is well-
graded, medium to coarse, subangular to subround, with same lithology 
as above.Sand and gravel have same lithology as above. Gravel is well-
graded, fine to medium, fragmented from drilling, exhibit some 
cementation, calcite and some conglomerate grains present along with 
above mentioned lithology, angular to round (predominantly 
subangular). 

Well-graded gravel with silt and sand. Brown. Fines are silt dominant. 
Sand is well-graded, medium to coarse, subangular to subround. 
Gravel is well-graded, fine to medium, subangular to subround. 
Lithology is mixed: sandstone, quartz, quartzite,  feldspar, limestone, 
siltstone.

Clayey gravel with sand. Brown. Fines are clay dominant, form weak 
clay balls. Sand is well-graded, medium to coarse, predominantly 
coarse grained, subangular to subround. Gravel is fine to medium 
grained with evidence of fragmentation, subangular. Sand and gravel 
have same lithology as above.

Well-graded sand with silt and gravel. Brown. Same as described 
above, slightly more fine gravel.

Clayey gravel with sand. Brown. Fines are fat clay. Sand and gravel as 
described above.

Well-graded sand with clay and gravel. Same as described above 
except fines are clay dominant  (formed weak clay balls).

Same as described above.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-224635 (Pilot Hole)
Page 7 of 7

F S G
Sample Description

G

* Est. %
HCl Rxn Munsell 

Color
Depth
(feet)

Drill Rate
(ft/hr)

* Est. %

F S
RemarksUSCS

470 30 40 30 20 M 7.5YR 5/4 SC

460 ft: Resume drilling 
4/27/15, 08:05
Logging by MML.

480 40 50 10 20 M 7.5YR 5/4 SC

490 20

BEDROCK

500 40

510 20

515

TD=515ft; 4/27/15

Same as described above plus some light reddish brown coloration.

Clayey sand. Same as described above, increase in amount of fine 
grained, grey sandstone.

Clayey sand. Brown. Clay dominant fines, soft clay balls are greyish 
brown. Fine to coarse sand but fine dominant. Gravel up to 2 cm, 
angular to subround. Sand and gravel have mixed lithology: sandstone, 
siltstone, limestone, quartzite, quartz, calcite. 

Bedrock. Brown sandstone.

As described above with more competent chips, very angular, platy.

Weathered brown, medium-grained sandstone.

Notes:  Unified Soil Classification System (ASTM D2488-00)
bls = below land surface;  HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 1 of 15

10

17 Strong

Start drilling 22-inch 
hammer bit 6/24/15, 12:15. 
Add water for dust control, 
aid cuttings removal       

7.5 Strong
22 ft: Resume drilling 9.875-
inch Hammer bit 6/26/15, 
13:42

24 ft: Bedrock - 
25 Escabrosa Limestone

35

12 Strong

Logging by MML

45

5.5 Strong 42 ft: Resume drilling 
6/27/15, 08:11

55

9 Strong

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr)

Grey limestone as above (no evidence of fossils).

As above, with at least two poorly preserved fossils on larger pieces. Few 
pieces of chert present, some milky white limestone (10%), 90% grey 
limestone. 

Alluvium. No sample collected.

Dry, unweathered face of limestone is grey (GLEY 1, 5N), fine grained, 
conchoidal fragmentation from drill bit. No visible fossils.

Alluvium. No sample collected.

Project No.:  287052

Project Name: Water Supply Study

ADWR Number:     55-918242

Location Cadastral: T23S R24E S20 AAA

Location NAD 83: N 31.41211  W 109.93228 

Drill Company: Yellow Jacket Drilling

Driller(s):    J Chaves

Logged By:    M Lindsey and R Toomey Total Borehole Depth:    1100 feet bls

Conductor Casing (type; diameter; depth):  steel; 16-in; 22 feet bls)

Bit Size/Type:   22-in hammer bit 0-22ft; 9.875-in hammer bit 22-1100ft

Drilling Method: Reverse Air Rotary ( 0-860 ft), Direct Air Rotary (860-1100 ft)

Drilling Equipment:  STAR 50K-CH

Date Completed:  8/24/2015

Date Started:   6/24/2015

Boring Name:  WMD-2015-01

Remarks

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 2 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

65

9 Strong

Escabrosa Limestone

75

14 Strong

85

14 Strong

95

13 Strong

105

13 Strong 104ft: Driller notes color 
change, faster penetration.

115

22 Strong

125

9 Strong

135

13 Strong

Light grey limestone as above. Also dark grey (GLEY1, 4N) limestone with 
more abundant oxide streaks. 70% dark limestone and 30% light limestone.

Cuttings as above, 50% dark grey limestone and  50% light grey limestone.

Light grey limestone, chips are platy, angular to subangular, mostly <0.5 cm, 
no evident fossils.

Highly weathered limestone (90%), weak red (2.5 YR 5/2) (dry). Dendritic 
staining. Few chips up to 3 cm. Some small platy chips are breakable by 
hand. Cuttings coated in very pale brown clay (10YR 8/2).

Increase in weathering - reddish brown hue on the dark limestone (50% of 
cuttings) with dendritic staining. One fossil noted. Weathered portion 
increases to 70% at 104ft.

80% dark grey, micritic limestone, conchoidal fragmentation from drill bit. 
20% weak red weathered limestone.

90% dark grey limestone, 10% light grey.

Decrease in weathered limestone (40%), large loose calcite crystals present 
in white, clear, and pink.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 3 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

145

9 Strong

Escabrosa Limestone

155

15 Strong

145 ft: Resume drilling 
6/28/15, 08:25

165

3 Strong

175

15 Strong

165 ft: switch to blank 
choke

185

20 Strong Less recovery

195

28 Strong Minimal recovery

205

28 Strong

215

37 Add foam to aid removalNo cuttings retrieved.

80% dark grey limestone. 10% dull grey chert with minute calcite veins. 10% 
weathered limestone.

Same as described above.

80% dark grey limestone, crystalline faces, conchoidal fragmentation (from 
drill bit), angular to subangular chips up to approximately 1 cm, platy, 
unweathered. 20% weathered limestone (weak red), some pieces have 
cemented calcite (yellow) or large calcite crystals (white). One 2 cm piece of 
quartzite.

As above, 90% unweathered. White calcite crystals present.

Dark grey limestone (80%), weathered (weak red) limestone (20%). Overall, 
same as above but fragments are smaller than above.

As above with smaller fragments (predominantly <0.5 cm). Appearance of 
dull grey chert with minute calcite veins (trace amounts).

80% dark grey limestone, 20% weak red limestone. Trace chert.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 4 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

225

18

Escabrosa Limestone

220 ft: Driller notes harder 
drilling

235

18 Strong

225 ft: Resume drilling 
6/29/15, 08:26.

245

14 Strong Minimal recovery

255

11 Strong Minimal recovery

265

23 No recovery

275

10 Strong Minimal recovery

285

10 Strong Good recovery

295

12 Strong

No cuttings retrieved.

Same as described above. Limestone is angular to subround.

No cuttings retrieved.

Same as described above. One piece of red sandstone.

50% light grey limestone, 50% dark grey limestone, unweathered, angular, 
fine grained. Pinkish weathering of ~10% of cuttings.

Mixture of light to dark limestone, calcite, dull grey chert. 10% weathered.

90% limestone, 10% chert, slight increase in size of cuttings.

Light to dark grey limestone, chert and loose calcite.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 5 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

305

13 Strong

Escabrosa Limestone

315

15 Strong

305 ft: Resume drilling 
6/30/15, 11:25

Minimal recovery

325

10 Strong Minimal recovery

335

11 No recovery

345

Strong

355

40 Strong
345 ft: Resume drilling 
7/1/15, 10:58 (new 
hammer)

365

40 Strong Good recovery

375

46 Strong
Medium to dark grey limestone as above intervals. Cuttings are overall 
smaller, more angular. Trace weak red siltstone, some blueish grey siltstone 
(siliceous). 

Grey limestone dominant. Trace amounts of weathered limestone, loose 
calcite crystals. 

Very dark grey (black when wet) limestone, fine grained, crystalline, largest 
piece is approximately 0.5 cm, angular and platy, brittle. Trace loose calcite 
crystals.

No cuttings retrieved.

Same as described above.

Medium grey limestone, fine grained, crystalline, streaked with calcite veins. 
Cuttings are much larger (50% are 1 to 2 cm), platy, subround to subangular. 
Trace amounts of weak red (7.5R 4/2) siliceous siltstone.

Same as described above except weathered.

Cuttings are mostly angular, <0.5 cm, grey limestone with minute veins of 
red oxide staining. Trace amounts of grey chert.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 6 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

385

29 Strong

Escabrosa Limestone

Using foam to lift cuttings

395

40 Strong

405

14 Strong

415

43 Strong

425

23 Strong

435

46 Strong

445

13 Strong

455

24 Strong

445 ft: Resume drilling 
7/2/15, 08:17.

Grey limestone, platy, up to 1 cm, subangular to subround cuttings. Loss of 
siltstone. Coated in very pale brown clay. 

Same as described above.

Same as described above, plus trace amounts of micritic, greenish grey 
(GLEY1 5/1) limestone and grey chert. One fossil. 

Same as previous interval: Medium to dark grey limestone, fine grained and 
crystalline, calcite veins (very fine), mostly subangular, platy, up to 1.5 cm. 
Trace amounts of weak red siltstone and blueish grey siltstone (both 
siliceous). 

70% dark grey limestone, 30% light grey limestone. Cuttings are angular, 
size of coarse sand (only 10% larger), coated with pale brown clay.

Same as described above, no evident fossils.

70% light to medium grey limestone, 30% dark grey limestone. Trace 
amounts of chert. Coated with pale brown clay.

Same as described above with smaller cuttings.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 7 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

465

19 Strong

Escabrosa Limestone

475

24 Strong

485

13 Strong

495

33 Strong

485 ft: Pause drilling for 4 days 
off. 
- Conduct zonal sample (445-
485 ft) pH = 8.41; EC = 513.5 
µS/cm; Field sulfate = 53 mg/L.
-Resume drilling 7/11/15, 
10:30. Logging by RDT.

505

22 S

515

11 Strong

525

6 Moderate

535

13 Moderate

Same as described above. Limestone is dominant. Calcite crystals are size 
of medium sand. Pink and light red limestone have sparry calcite and quartz, 
react to HCl when scratched with tool on surface. Light grey and tan chert is 
size of medium sand.

Cuttings are coated in light olive grey (5Y 5/2) clay. Medium to dark grey 
limestone with calcite crystals (white and pink) with trace amounts of chert.

Same as described above except 80% dark grey limestone and 20% light 
grey limestone plus loose calcite crystals.

Cuttings are angular light grey limestone with some tan and white calcite 
crystals, size of coarse sand.

Grey limestone. 50% dark grey limestone has fine grained crystalline 
structure, mostly weathered, thin platy pieces can be brittle. 50% light grey 
limestone is hard, unweathered, very fine grained, crystalline. Overall 
cuttings are angular and size of coarse sand. 

Light grey limestone, as described in above interval with some loose quartz 
and pink to light red and reddish brown calcite crystals. Trace amounts of 
chert.

Same as described above. Light grey limestone, trace pink to light red 
fragments of quartzite and limestone. 

60% grey limestone, 40% pink to light red and white limestone, sandstone 
and chert. Interval is more diverse with pink, tan and white coloration. 
Cuttings are size of coarse sand up to 1 cm. Some loose calcite crystals. 
40% of cuttings will only react to HCl if surface is scratched with tool.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
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Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

545

5 Strong

Escabrosa Limestone

Change in limestone 
texture.

555

12 Strong

545 ft: Resume drilling 
7/12/15, 09:10

565

8 Strong Good recovery

575

12 Strong

585

12 Strong

595

10 Strong

605

13 Strong
Good recovery

Escabrosa Limestone

615

8 Moderate

Martin Limestone

605 ft: Resume drilling 7/13/15, 
08:20, cuttings only react if 
surface is scratched with tool 
to increase surface area of 
grains.

Limestone 90% light grey, 10% dark grey. Cuttings range from medium sand 
to fine gravel in size. Trace chert, quartzite, and red to pink limestone (very 
fine grained, crystalline).

Same as described above with 10% more weak red (10R 5/4) limestone .

Light grey limestone, as described above. About 10% of cuttings are a light 
grey dolomite.

Blueish grey dolomite dominant (70%), 20% pinkish grey dolomite, 10% light 
grey limestone.

Blueish grey (GLEY2 6/10B) and pale red (10R 6/2) dolomite, both very fine 
grained, cuttings range from coarse sand to fine gravel in size, trace medium 
gravel sized pieces.

Limestone 80% light grey (GLEY1 7/10Y), 20% dark grey (GLEY1 6/N). 
Cuttings are size of medium to coarse sand, up to 1 cm. Cuttings are on 
average smaller than previous interval, pink and light red cuttings are 
limestone. Abundance of calcite crystals (med sand size). Trace amounts of 
chert. Limestone has more micritic texture than above.

Limestone 80% light grey, 20% dark grey, medium to coarse sand sized, 
trace amounts of chert, quartzite, sandstone and limestone with green 
alteration. Abundance of calcite crystals size of coarse sand. 

Limestone 50% light grey and 50% dark grey. Cuttings are size of coarse 
sand. Some fragments of grey chert present and small pieces of pink to red 
limestone. 

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
Page 9 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

625

10 Moderate

Martin Limestone

Only react to HCl if surface 
of cuttings are scratched

635

10 Moderate

645

5 Moderate

655

5 Moderate

645 ft: Drill bit stopped 
hammering 7/13/15, 15:38. 
Resume drilling 7/25/15, 
13:58 with foam. Logging 
by MML.

665

9 Strong
Driller notes formation 
making more water than 
above.

675

8 Strong

665 ft: Resume drilling 
7/26/15, 08:31

685

3 Strong

695

14 Strong

685 ft: Conduct zonal 
sample (645-685ft): pH 
8.60, EC 449.8 uS/cm, 
Field SO4 15mg/L. Resume 
drilling 8/4/15, 12:30. 
Logging by RDT.

Dark grey limestone, finely crystalline. Trace loose calcite.

Medium grey limestone, finely crystalline with 10% loose calcite.

Same as described above.

50% dark grey limestone, coarse sand to fine gravel in size. 40% light grey 
limestone, fine to coarse sand in size. 10% loose calcite, brownish orange 
sandstone, and reddish orange siltstone. Trace blueish light grey limestone.

50% blueish grey dolomite, 50% pale red dolomite and trace chert. Cuttings 
are coarse sand to fine gravel in size. 

Same as described above. 

Blueish grey (GLEY2 6/10B) and pale red (10R 6/2) dolomite, coarse sand to 
medium gravel in size (predominantly fine gravel sized). Cuttings only react 
to HCl if surface is scratched with tool. 

90% light to medium grey limestone, finely crystalline. Cuttings are fine sand 
to fine gravel in size. 10% pink limestone. Trace amounts of chert and loose 
calcite.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
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Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

705

4 Moderate

Martin Limestone

Formation is hard via driller  

715

10 Strong

715 ft: Resume drilling 
8/5/15, 08:32                        

725

17 Strong

735

10 Strong

745

17 Strong

755

7 Strong

765

8 Strong

755 ft: Resume drilling 
8/6/15, 14:38

775

4 Strong

765 ft: Resume drilling 
8/7/15, 14:44

90% very dark grey shaly limestone, weakly cemented. 10% dark purple 
sandstone. Cuttings are medium to coarse sand in size.

80% dark grey, fine grained, crystalline limestone and 20% dark purple to 
grey sandstone. Trace calcite and quartz crystals. Medium to coarse sand in 
size.

70% medium grey, fine grained, crystalline limestone and 30% dark purple to 
grey sandstone. Trace loose calcite and quartz crystals. Cuttings are 
medium to coarse sand in size.

50% dark grey limestone, 50% dark purple to grey sandstone. Cuttings are 
fine to coarse sand in size. Trace amounts of quartz crystals and light brown 
sandstone.

Same as described above. One 3 cm medium grey limestone piece, silica 
within the piece is white and pink.

Very dark grey shaly limestone. Weakly cemented, cuttings are brittle. Trace 
reddish orange weathered limestone and calcite crystals. Cuttings are 
medium to coarse sand in size. Almost black when wet.

Same as described above.

60% medium grey, fine grained, crystalline limestone, 40% weathered brown 
to reddish orange limestone. Trace calcite crystals. Cuttings are medium to 
coarse sand in size.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
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Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

785

6 Strong

Martin Limestone
775 ft: Resume drilling 
8/8/15, 08:20

795

17 Strong

805

2 Strong

815

12 Strong 810 ft: Resume drilling 
8/9/15, 08:22

825

8 Strong

Martin Limestone

835

8 Strong

Abrigo Limestone

845

1 Strong
840 ft: Resume drilling 
8/10/15, 08:02  
Drastic decrease in drill 
rate.

855

6 None
Upper portion of the Abrigo 
formation is marked with 
the "parting quartzite".

Pinkish red and medium to dark grey quartzite. Subangular to angular 
medium sand to medium gravel in size, finely crystalline, gritty.

60% very dark grey limestone, 40% medium grey limestone with some 
calcite inclusions. Trace loose calcite present. Cuttings are medium to 
coarse sand in size. 

Same as described above.

Same as described above with trace loose calcite.

Very dark grey shaly limestone. Almost black when wet. Cuttings are 
medium to coarse sand in size, trace up to 2 cm, cuttings are subangular to 
angular.

70% medium grey limestone, 20% dark grey limestone, 10% free calcite. 
Trace pieces up to 1 cm of quartz and quartzite. Cuttings are fine to coarse 
sand in size.

Same as described above.

50% very dark grey limestone, 50% calcareous medium grey limestone. 
Trace loose calcite. Cuttings are medium to coarse sand in size and 
subangular to angular. 

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)



Project Number: 287052
Project Name: Water Supply Study

Well/Boring:   55-918242
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Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

860

2 Weak

Abrigo Limestone
-Upper portion of the Abrigo 
formation is marked with the 
"parting quartzite".

870

30 Weak

860 ft: Resume drilling 8/11/15, 
07:35. 
-very little progress so YJ 
changed drilling method to 
direct air rotary and resumed 
drilling on 8/12/15, 09:40

880

40
Large increase in drill rate 
after changing method of 
drilling.

890

45 Moderate

900

83 Strong

910

59 Strong

920

100 Strong

930

43 Strong

90% medium grey, fine grained, crystalline limestone, 10% reddish pink 
quartzite. Trace free calcite. Cuttings are medium to coarse sand in size, 
subangular to angular. Trace dark grey limestone up to 1 cm.

90% dark grey, fine grained, crystalline limestone with weathering around 
calcite grains, 10% medium grey limestone. Trace reddish pink quartzite and 
calcite crystals. Cuttings are medium to coarse sand in size, subangular to 
angular.

Same as described above.

Same as described above with trace quartzose limestone.

Same as described above.

Pinkish red and medium to dark grey quartzite. Medium to coarse sand in 
size, subangular to angular. Trace light grey limestone.

No cuttings retrieved.

60% medium grey, fine grained, crystalline limestone, 40% reddish pink 
quartzite. Trace loose calcite. Cuttings are medium to coarse sand in size, 
subangular to angular.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)
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Project Name: Water Supply Study

Well/Boring:   55-918242
Page 13 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

940

24 Strong

Abrigo Limestone

950

31 Strong

960

30 Strong

970

19 Strong

960 ft: Resume drilling 
8/13/15, 07:12

980

21 Strong Fragments of a rubber o-
ring present

990

30 Strong Poor recovery, little water  
discharging.

1000

Strong Poor recovery 

1010

Strong

1000 ft: Conduct zonal 
sampling (960-1000 ft): pH = 
8.39; EC = 767.4 µS/cm; Field 
sulfate = 46 mg/L.
- resume drilling 8/22/15, 15:58
- 1005 ft: Resume drilling 
8/23/15, 15:32

Same as described above. One piece of porous silica and one piece of grey 
chert about 1.5 cm. Trace amount of red malleable clay.

Same as described above.

70% dark grey, fine grained, crystalline limestone, 30% medium grey 
limestone. Trace free calcite. Cuttings are size of medium to coarse sand.

Same as described above.

70% dark grey, fine grained, crystalline limestone, 30% medium grey 
limestone. Trace loose calcite and trace reddish purple limestone. Cuttings 
are medium to coarse sand in size and subangular to angular.

Same as described above.

60% dark grey, fine grained, crystalline limestone, 20% reddish purple 
weathered calcareous limestone, 20% loose calcite with some blueish grey 
fine grains. Cuttings are medium to coarse sand in size, subangular to 
angular.

70% dark grey shaly limestone, 30% medium grey limestone. Trace light 
brown sandstone and loose calcite. Cuttings are size of medium to coarse 
sand grains.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)
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Well/Boring:   55-918242
Page 14 of 15

Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

1020

Strong

Abrigo Limestone

-Poor recovery

1030

Strong

1020 ft: Resume drilling 
8/24/15, 07:22.

-Good recovery

1040

Strong

1050

Strong

1060

Strong

1070

Strong

1080

Strong

1090

Strong

1080 ft: Logging by MML on 
8/26/15

40% dark grey shaly limestone, 40% medium grey fine grained, crystalline 
limestone and 20% pinkish red and light brown sandstone and free calcite. 
Trace reddish brown, weak clay present.

60% dark grey shaly limestone, 40% light to medium grey weathered 
limestone. Trace reddish brown weak clay. Cuttings are the size of fine to 
coarse sand, subangular to angular.

Same as described above, no clay present.

Same as described above.

Same as described above.

Same as described above. Limestone cuttings have more sparry calcite 
veins.

Same as described above.

Same as described above.

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)
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Sample DescriptionHCl RxnDepth
(feet)

Drill Rate
(ft/hr) Remarks

1100

Abrigo Limestone

No Sample collected

Total Depth = 1100 ft;
8/24/2015

No cuttings retrieved 

Notes:  bls = below land surface;
 HCL Rxn = Hydrochloric acid reaction (strong, moderate, weak, none)
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May 22, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 1 sample(s) on 04/30/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15D0779

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 05/22/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15D0779

04/30/2015

15D0779-01 635 Zone 1 Ground Water 04/30/2015  1300
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 05/22/2015

15D0779

Clear Creek Associates

Water Supply Study

04/30/2015

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

M3 The spike recovery value is unusable since the analyte concentration in the sample is 

disproportionate to the spike level. The associated LCS/LCSD recovery was acceptable.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 635 Zone 1

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15D0779

15D0779-01Lab Sample ID:

Work Order:

Project:

Client:

04/30/2015  1300

Analyst

Date: 05/22/2015

Ground Water

Prep Date

Order Name: 287052

ICP Dissolved Metals-E 200.7

0.24 mg/LBarium 0.050 05/01/2015  11381 RAD05/01/2015  0810

ND mg/LBeryllium 0.0020 05/01/2015  11381 RAD05/01/2015  0810

ND mg/LCadmium 0.0020 05/01/2015  11381 RAD05/01/2015  0810

41 mg/LCalcium 4.0 05/01/2015  11371 RAD05/01/2015  0810

ND mg/LChromium 0.030 05/01/2015  11381 RAD05/01/2015  0810

ND mg/LCopper 0.020 05/01/2015  11381 RAD05/01/2015  0810

7.0 mg/LMagnesium 3.0 05/01/2015  11371 RAD05/01/2015  0810

ND mg/LNickel 0.050 05/01/2015  11381 RAD05/01/2015  0810

ND mg/LPotassium 5.0 05/01/2015  11371 RAD05/01/2015  0810

31 mg/LSodium 5.0 05/01/2015  11371 RAD05/01/2015  0810

ICP/MS Dissolved Metals-E 200.8

ND mg/LAntimony 0.00050 05/06/2015  13321 RAD05/01/2015  0810

0.00096 mg/LArsenic 0.00050 05/06/2015  13321 RAD05/01/2015  0810

ND mg/LLead 0.00050 05/06/2015  13321 RAD05/05/2015  0913

ND mg/LSelenium 0.0025 05/06/2015  13321 RAD05/01/2015  0810

ND mg/LThallium 0.00050 05/06/2015  13321 RAD05/01/2015  0810

0.0020 mg/LUranium 0.00050 05/06/2015  13321 RAD05/01/2015  0810

CVAA Dissolved Mercury-E 245.1

ND mg/LMercury 0.0010 05/04/2015  14511 RAD05/04/2015  0910

Anions by Ion Chromatography-E300

7.7 mg/LChloride 1.0 04/30/2015  22441 MR04/30/2015  1524

ND mg/LFluoride 0.50 04/30/2015  22441 MR04/30/2015  1524

0.78 mg/LNitrogen, Nitrate (As N) 0.50 04/30/2015  22441 MR04/30/2015  1524

ND mg/LNitrogen, Nitrite (As N) 0.10 04/30/2015  22441 MR04/30/2015  1524

10 mg/LSulfate 5.0 04/30/2015  22441 MR04/30/2015  1524

Alkalinity-SM2320B

200 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 05/05/2015  11151 CC05/05/2015  1050

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 05/05/2015  11151 CC05/05/2015  1050

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 05/05/2015  11151 CC05/05/2015  1050

200 mg/LAlkalinity, Total (As CaCO3) 2.0 05/05/2015  11151 CC05/05/2015  1050

Total Dissolved Solids (Residue, Filterable)-SM2540 C
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Client Sample ID: 635 Zone 1

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15D0779

15D0779-01Lab Sample ID:

Work Order:

Project:

Client:

04/30/2015  1300

Analyst

Date: 05/22/2015

Ground Water

Prep Date

Order Name: 287052

240 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 05/06/2015  14101 CC05/05/2015  0830

Silica-SM4500-Si D

35 mg/LSilica 10 05/05/2015  15255 CC05/05/2015  1450

Calculation-TDS Balance

1.00 TDS RatioTDS Balance 0.00 05/11/2015  12301 TLG05/11/2015  1229
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15D0779

04/30/2015

Date: 05/22/2015

Batch 1505004 - E 200.7

Blank (1505004-BLK1) Prepared & Analyzed: 05/01/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Potassium mg/LND 5.0

Sodium mg/LND 5.0

LCS (1505004-BS1) Prepared & Analyzed: 05/01/2015

Barium mg/L2.0 0.050 2.000 85-115102

Beryllium mg/L0.047 0.0020 0.05000 85-11594

Cadmium mg/L0.048 0.0020 0.05000 85-11595

Calcium mg/L9.6 4.0 10.00 85-11596

Chromium mg/L0.19 0.030 0.2000 85-11596

Copper mg/L0.24 0.020 0.2500 85-11597

Magnesium mg/L9.8 3.0 10.00 85-11598

Nickel mg/L0.47 0.050 0.5000 85-11595

Potassium mg/L9.7 5.0 10.00 85-11597

Sodium mg/L10 5.0 10.00 85-115101

LCS Dup (1505004-BSD1) Prepared & Analyzed: 05/01/2015

Barium mg/L2.0 0.050 2.000 2085-115102 0.2

Beryllium mg/L0.047 0.0020 0.05000 2085-11594 0.2

Cadmium mg/L0.048 0.0020 0.05000 2085-11596 0.7

Calcium mg/L9.6 4.0 10.00 2085-11596 0.4

Chromium mg/L0.19 0.030 0.2000 2085-11597 0.5

Copper mg/L0.24 0.020 0.2500 2085-11598 0.4

Magnesium mg/L9.8 3.0 10.00 2085-11598 0.01

Nickel mg/L0.48 0.050 0.5000 2085-11595 0.6

Potassium mg/L9.8 5.0 10.00 2085-11598 0.7

Sodium mg/L10 5.0 10.00 2085-115105 3

Matrix Spike (1505004-MS1) Prepared & Analyzed: 05/01/2015Source: 15D0754-04

Barium mg/L2.0 0.050 2.000 0.072 70-13097

Beryllium mg/L0.046 0.0020 0.05000 ND 70-13093

Cadmium mg/L0.044 0.0020 0.05000 ND 70-13089

Calcium mg/L190 4.0 10.00 190 M370-130NR

Chromium mg/L0.19 0.030 0.2000 ND 70-13094

Copper mg/L0.25 0.020 0.2500 0.0098 70-13098

Magnesium mg/L49 3.0 10.00 42 M370-13069

Nickel mg/L0.46 0.050 0.5000 ND 70-13092

Potassium mg/L13 5.0 10.00 4.0 70-13094

Sodium mg/L50 5.0 10.00 42 70-13081

Batch 1505021 - E 245.1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15D0779

04/30/2015

Date: 05/22/2015

Batch 1505021 - E 245.1

Blank (1505021-BLK1) Prepared & Analyzed: 05/04/2015

Mercury mg/LND 0.0010

LCS (1505021-BS1) Prepared & Analyzed: 05/04/2015

Mercury mg/L0.0050 0.0010 0.005000 85-115100

LCS Dup (1505021-BSD1) Prepared & Analyzed: 05/04/2015

Mercury mg/L0.0049 0.0010 0.005000 2085-11598 2

Matrix Spike (1505021-MS1) Prepared & Analyzed: 05/04/2015Source: 15D0730-04

Mercury mg/L0.0048 0.0010 0.005000 ND 85-11596

Matrix Spike Dup (1505021-MSD1) Prepared & Analyzed: 05/04/2015Source: 15D0730-04

Mercury mg/L0.0049 0.0010 0.005000 ND 2085-11597 0.8

Batch 1505031 - E 200.8

Blank (1505031-BLK1) Prepared & Analyzed: 05/05/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

Uranium mg/LND 0.00050

LCS (1505031-BS1) Prepared & Analyzed: 05/05/2015

Antimony mg/L0.053 0.00050 0.05000 85-115105

Arsenic mg/L0.050 0.00050 0.05000 85-115101

Lead mg/L0.049 0.00050 0.05000 85-11599

Selenium mg/L0.26 0.0025 0.2500 85-115103

Thallium mg/L0.049 0.00050 0.05000 85-11598

Uranium mg/L0.048 0.00050 0.05000 85-11597

LCS Dup (1505031-BSD1) Prepared & Analyzed: 05/05/2015

Antimony mg/L0.052 0.00050 0.05000 2085-115104 2

Arsenic mg/L0.050 0.00050 0.05000 2085-115100 1

Lead mg/L0.050 0.00050 0.05000 2085-11599 0.4

Selenium mg/L0.26 0.0025 0.2500 2085-115103 0.2

Thallium mg/L0.050 0.00050 0.05000 2085-11599 0.9

Uranium mg/L0.049 0.00050 0.05000 2085-11597 0.3

Matrix Spike (1505031-MS1) Prepared: 05/05/2015 Analyzed: 05/06/2015Source: 15E0120-02

Antimony mg/L0.051 0.00050 0.05000 0.00042 70-130100

Arsenic mg/L0.054 0.00050 0.05000 0.0022 70-130104

Lead mg/L0.053 0.00050 0.05000 0.00058 70-130105

Selenium mg/L0.26 0.0025 0.2500 0.00059 70-130105

Thallium mg/L0.053 0.00050 0.05000 ND 70-130106

Uranium mg/L0.063 0.00050 0.05000 0.0039 70-130117
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15D0779

04/30/2015

Date: 05/22/2015

Batch 1505035 - SM2320B

LCS (1505035-BS1) Prepared & Analyzed: 05/05/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-110102

LCS Dup (1505035-BSD1) Prepared & Analyzed: 05/05/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-110100 2

Matrix Spike (1505035-MS1) Prepared & Analyzed: 05/05/2015Source: 15E0097-01

Alkalinity, Total (As CaCO3) mg/L350 2.0 250.0 100 85-11598

Matrix Spike Dup (1505035-MSD1) Prepared & Analyzed: 05/05/2015Source: 15E0097-01

Alkalinity, Total (As CaCO3) mg/L350 2.0 250.0 100 1085-115100 1

Batch 1505039 - SM2540 C

Duplicate (1505039-DUP1) Prepared: 05/05/2015 Analyzed: 05/06/2015Source: 15E0120-02

Total Dissolved Solids (Residue, 

Filterable)

mg/L390 20 380 50.8

Batch 1505042 - SM4500-Si D

Blank (1505042-BLK1) Prepared & Analyzed: 05/05/2015

Silica mg/LND 2.0

LCS (1505042-BS1) Prepared & Analyzed: 05/05/2015

Silica mg/L7.7 2.0 8.000 90-11096

LCS Dup (1505042-BSD1) Prepared & Analyzed: 05/05/2015

Silica mg/L7.9 2.0 8.000 2090-11099 3

Matrix Spike (1505042-MS1) Prepared & Analyzed: 05/05/2015Source: 15D0779-01

Silica mg/L78 10 40.00 35 85-115106

Matrix Spike Dup (1505042-MSD1) Prepared & Analyzed: 05/05/2015Source: 15D0779-01

Silica mg/L75 10 40.00 35 2085-11599 4
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15D0779

04/30/2015

Date: 05/22/2015

Batch 1504316 - E300

Blank (1504316-BLK1) Prepared & Analyzed: 04/30/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1504316-BS1) Prepared & Analyzed: 04/30/2015

Chloride mg/L12 1.0 12.50 90-11094

Fluoride mg/L2.0 0.50 2.000 90-11099

Nitrogen, Nitrate (As N) mg/L4.8 0.50 5.000 90-11096

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 90-11094

Sulfate mg/L12 5.0 12.50 90-11097

LCS Dup (1504316-BSD1) Prepared & Analyzed: 04/30/2015

Chloride mg/L12 1.0 12.50 1090-11095 0.5

Fluoride mg/L2.0 0.50 2.000 1090-11098 0.5

Nitrogen, Nitrate (As N) mg/L4.8 0.50 5.000 1090-11097 0.7

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 1090-11096 2

Sulfate mg/L12 5.0 12.50 1090-11098 1

Matrix Spike (1504316-MS1) Prepared & Analyzed: 04/30/2015Source: 15D0754-02

Chloride mg/L22 1.0 12.50 9.9 80-12096

Fluoride mg/L2.3 0.50 2.000 0.45 80-12092

Nitrogen, Nitrate (As N) mg/L5.3 0.50 5.000 0.52 80-12095

Nitrogen, Nitrite (As N) mg/L2.3 0.10 2.500 ND 80-12093

Matrix Spike (1504316-MS2) Prepared & Analyzed: 05/01/2015Source: 15D0754-02RE1

Sulfate mg/L22 12.50 10 80-12094

Matrix Spike (1504316-MS3) Prepared & Analyzed: 04/30/2015Source: 15D0770-01

Nitrogen, Nitrate (As N) mg/L6.8 0.50 5.000 1.9 80-12098

Matrix Spike Dup (1504316-MSD1) Prepared & Analyzed: 04/30/2015Source: 15D0754-02

Chloride mg/L22 1.0 12.50 9.9 1080-12096 0.2

Fluoride mg/L2.3 0.50 2.000 0.45 1080-12093 0.2

Nitrogen, Nitrate (As N) mg/L5.3 0.50 5.000 0.52 1080-12095 0.08

Nitrogen, Nitrite (As N) mg/L2.3 0.10 2.500 ND 1080-12094 1

Matrix Spike Dup (1504316-MSD2) Prepared & Analyzed: 05/01/2015Source: 15D0754-02RE1

Sulfate mg/L22 12.50 10 1080-12096 0.8

Matrix Spike Dup (1504316-MSD3) Prepared & Analyzed: 04/30/2015Source: 15D0770-01

Nitrogen, Nitrate (As N) mg/L6.9 0.50 5.000 1.9 1080-120101 2
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May 28, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 1 sample(s) on 05/07/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15E0323

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 05/28/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

15E0323-01 635 Zone 2 Ground Water 05/06/2015  0928
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 05/28/2015

15E0323

Clear Creek Associates

Water Supply Study

05/07/2015

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 635 Zone 2

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0323

15E0323-01Lab Sample ID:

Work Order:

Project:

Client:

05/06/2015  0928

Analyst

Date: 05/28/2015

Ground Water

Prep Date

Order Name: 287052

ICP Dissolved Metals-E 200.7

0.21 mg/LBarium 0.050 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LBeryllium 0.0020 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LCadmium 0.0020 05/08/2015  11081 RAD05/07/2015  1630

47 mg/LCalcium 4.0 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LChromium 0.030 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LCopper 0.020 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LLead 0.040 05/08/2015  11081 RAD05/07/2015  1630

7.5 mg/LMagnesium 3.0 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LNickel 0.050 05/08/2015  11081 RAD05/07/2015  1630

ND mg/LPotassium 5.0 05/08/2015  11081 RAD05/07/2015  1630

23 mg/LSodium 5.0 05/08/2015  11081 RAD05/07/2015  1630

ICP/MS Dissolved Metals-E 200.8

ND mg/LAntimony 0.00050 05/12/2015  12281 RAD05/07/2015  1305

0.0013 mg/LArsenic 0.00050 05/12/2015  12281 RAD05/07/2015  1305

ND mg/LLead 0.00050 05/12/2015  12281 RAD05/07/2015  1305

ND mg/LSelenium 0.0025 05/12/2015  12281 RAD05/07/2015  1305

ND mg/LThallium 0.00050 05/12/2015  12281 RAD05/07/2015  1305

0.00075 mg/LUranium 0.00050 05/12/2015  12281 RAD05/07/2015  1305

CVAA Dissolved Mercury-E 245.1

ND mg/LMercury 0.0010 05/13/2015  10411 RAD05/12/2015  1320

Anions by Ion Chromatography-E300

9.4 mg/LChloride 1.0 05/07/2015  11431 MR05/07/2015  1130

ND mg/LFluoride 0.50 05/11/2015  13211 MR05/11/2015  1130

0.71 mg/LNitrogen, Nitrate (As N) 0.50 05/07/2015  11431 MR05/07/2015  1130

ND mg/LNitrogen, Nitrite (As N) 0.10 05/07/2015  11431 MR05/07/2015  1130

7.4 mg/LSulfate 5.0 05/07/2015  11431 MR05/07/2015  1130

Alkalinity-SM2320B

170 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 05/11/2015  10451 CC05/11/2015  1030

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 05/11/2015  10451 CC05/11/2015  1030

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 05/11/2015  10451 CC05/11/2015  1030

170 mg/LAlkalinity, Total (As CaCO3) 2.0 05/11/2015  10451 CC05/11/2015  1030

Total Dissolved Solids (Residue, Filterable)-SM2540 C
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Client Sample ID: 635 Zone 2

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0323

15E0323-01Lab Sample ID:

Work Order:

Project:

Client:

05/06/2015  0928

Analyst

Date: 05/28/2015

Ground Water

Prep Date

Order Name: 287052

230 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 05/12/2015  13001 CC05/11/2015  0830

Silica-SM4500-Si D

34 mg/LSilica 10 05/11/2015  13555 CC05/11/2015  1320

Calculation-TDS Balance

1.00 TDS RatioTDS Balance 0.00 05/14/2015  12301 DW05/11/2015  1229
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

Date: 05/28/2015

Batch 1505070 - E 200.7

Blank (1505070-BLK1) Prepared: 05/07/2015 Analyzed: 05/08/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Lead mg/LND 0.040

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Potassium mg/LND 5.0

Sodium mg/LND 5.0

LCS (1505070-BS1) Prepared: 05/07/2015 Analyzed: 05/08/2015

Barium mg/L2.2 0.050 2.000 85-115109

Beryllium mg/L0.050 0.0020 0.05000 85-115100

Cadmium mg/L0.051 0.0020 0.05000 85-115101

Calcium mg/L10 4.0 10.00 85-115102

Chromium mg/L0.20 0.030 0.2000 85-115102

Copper mg/L0.26 0.020 0.2500 85-115104

Lead mg/L0.51 0.040 0.5000 85-115101

Magnesium mg/L10 3.0 10.00 85-115103

Nickel mg/L0.50 0.050 0.5000 85-115100

Potassium mg/L10 5.0 10.00 85-115101

Sodium mg/L11 5.0 10.00 85-115107

LCS Dup (1505070-BSD1) Prepared: 05/07/2015 Analyzed: 05/08/2015

Barium mg/L2.2 0.050 2.000 2085-115108 0.7

Beryllium mg/L0.050 0.0020 0.05000 2085-115100 0.2

Cadmium mg/L0.050 0.0020 0.05000 2085-115101 0.5

Calcium mg/L10 4.0 10.00 2085-115102 0.4

Chromium mg/L0.20 0.030 0.2000 2085-115102 0.2

Copper mg/L0.26 0.020 0.2500 2085-115104 0.6

Lead mg/L0.50 0.040 0.5000 2085-115101 0.2

Magnesium mg/L10 3.0 10.00 2085-115103 0.4

Nickel mg/L0.50 0.050 0.5000 2085-11599 0.7

Potassium mg/L10 5.0 10.00 2085-115101 0.07

Sodium mg/L11 5.0 10.00 2085-115107 0.008
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

Date: 05/28/2015

Batch 1505070 - E 200.7

Matrix Spike (1505070-MS1) Prepared: 05/07/2015 Analyzed: 05/08/2015Source: 15E0323-01

Barium mg/L2.5 0.050 2.000 0.21 70-130114

Beryllium mg/L0.054 0.0020 0.05000 ND 70-130108

Cadmium mg/L0.053 0.0020 0.05000 ND 70-130106

Calcium mg/L56 4.0 10.00 47 70-13097

Chromium mg/L0.22 0.030 0.2000 ND 70-130108

Copper mg/L0.28 0.020 0.2500 0.0016 70-130112

Lead mg/L0.53 0.040 0.5000 ND 70-130106

Magnesium mg/L18 3.0 10.00 7.5 70-130107

Nickel mg/L0.53 0.050 0.5000 ND 70-130106

Potassium mg/L12 5.0 10.00 1.6 70-130107

Sodium mg/L34 5.0 10.00 23 70-130108

Batch 1505103 - E 200.8

Blank (1505103-BLK1) Prepared: 05/07/2015 Analyzed: 05/12/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

Uranium mg/LND 0.00050

LCS (1505103-BS1) Prepared: 05/07/2015 Analyzed: 05/12/2015

Antimony mg/L0.051 0.00050 0.05000 85-115102

Arsenic mg/L0.050 0.00050 0.05000 85-11599

Lead mg/L0.049 0.00050 0.05000 85-11598

Selenium mg/L0.25 0.0025 0.2500 85-11598

Thallium mg/L0.048 0.00050 0.05000 85-11596

Uranium mg/L0.049 0.00050 0.05000 85-11599

LCS Dup (1505103-BSD1) Prepared: 05/07/2015 Analyzed: 05/12/2015

Antimony mg/L0.051 0.00050 0.05000 2085-115101 0.7

Arsenic mg/L0.050 0.00050 0.05000 2085-11599 0.1

Lead mg/L0.049 0.00050 0.05000 2085-11599 0.4

Selenium mg/L0.25 0.0025 0.2500 2085-115100 1

Thallium mg/L0.049 0.00050 0.05000 2085-11597 2

Uranium mg/L0.050 0.00050 0.05000 2085-11599 0.7

Matrix Spike (1505103-MS1) Prepared: 05/07/2015 Analyzed: 05/12/2015Source: 15E0323-01

Antimony mg/L0.049 0.00050 0.05000 0.000056 70-13098

Arsenic mg/L0.051 0.00050 0.05000 0.0013 70-13099

Lead mg/L0.051 0.00050 0.05000 0.00034 70-130101

Selenium mg/L0.25 0.0025 0.2500 0.00067 70-13099

Thallium mg/L0.050 0.00050 0.05000 ND 70-130100

Uranium mg/L0.055 0.00050 0.05000 0.00075 70-130108

Batch 1505120 - E 245.1

Blank (1505120-BLK1) Prepared: 05/12/2015 Analyzed: 05/13/2015

Mercury mg/LND 0.0010
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

Date: 05/28/2015

Batch 1505120 - E 245.1

LCS (1505120-BS1) Prepared: 05/12/2015 Analyzed: 05/13/2015

Mercury mg/L0.0045 0.0010 0.005000 85-11590

LCS Dup (1505120-BSD1) Prepared: 05/12/2015 Analyzed: 05/13/2015

Mercury mg/L0.0045 0.0010 0.005000 2085-11590 0.3

Matrix Spike (1505120-MS1) Prepared: 05/12/2015 Analyzed: 05/13/2015Source: 15E0120-01

Mercury mg/L0.0044 0.0010 0.005000 ND 85-11587

Matrix Spike Dup (1505120-MSD1) Prepared: 05/12/2015 Analyzed: 05/13/2015Source: 15E0120-01

Mercury mg/L0.0045 0.0010 0.005000 ND 2085-11590 3
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

Date: 05/28/2015

Batch 1505091 - SM2540 C

Duplicate (1505091-DUP1) Prepared: 05/11/2015 Analyzed: 05/12/2015Source: 15E0008-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L940 20 950 50.5

Batch 1505094 - SM2320B

LCS (1505094-BS1) Prepared & Analyzed: 05/11/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-11099

LCS Dup (1505094-BSD1) Prepared & Analyzed: 05/11/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-110101 2

Matrix Spike (1505094-MS1) Prepared & Analyzed: 05/11/2015Source: 15E0323-01

Alkalinity, Total (As CaCO3) mg/L420 2.0 250.0 170 85-11598

Matrix Spike Dup (1505094-MSD1) Prepared & Analyzed: 05/11/2015Source: 15E0323-01

Alkalinity, Total (As CaCO3) mg/L420 2.0 250.0 170 1085-11599 0.5

Batch 1505100 - SM4500-Si D

Blank (1505100-BLK1) Prepared & Analyzed: 05/11/2015

Silica mg/LND 2.0

LCS (1505100-BS1) Prepared & Analyzed: 05/11/2015

Silica mg/L7.8 2.0 8.000 90-11098

LCS Dup (1505100-BSD1) Prepared & Analyzed: 05/11/2015

Silica mg/L8.0 2.0 8.000 2090-110100 2

Matrix Spike (1505100-MS1) Prepared & Analyzed: 05/11/2015Source: 15E0345-01

Silica mg/L74 10 40.00 31 85-115109

Matrix Spike Dup (1505100-MSD1) Prepared & Analyzed: 05/11/2015Source: 15E0345-01

Silica mg/L73 10 40.00 31 2085-115106 1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0323

05/07/2015

Date: 05/28/2015

Batch 1505059 - E300

Blank (1505059-BLK1) Prepared & Analyzed: 05/07/2015

Chloride mg/LND 1.0

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1505059-BS1) Prepared & Analyzed: 05/07/2015

Chloride mg/L12 1.0 12.50 90-11093

Nitrogen, Nitrate (As N) mg/L4.7 0.50 5.000 90-11095

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 90-11097

Sulfate mg/L12 5.0 12.50 90-11097

LCS Dup (1505059-BSD1) Prepared & Analyzed: 05/07/2015

Chloride mg/L12 1.0 12.50 1090-11093 0.5

Nitrogen, Nitrate (As N) mg/L4.8 0.50 5.000 1090-11095 0.4

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 1090-11098 0.6

Sulfate mg/L12 5.0 12.50 1090-11098 0.9

Matrix Spike (1505059-MS1) Prepared & Analyzed: 05/07/2015Source: 15E0323-01

Chloride mg/L21 1.0 12.50 9.4 80-12094

Nitrogen, Nitrate (As N) mg/L5.4 0.50 5.000 0.71 80-12095

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 ND 80-12097

Sulfate mg/L20 5.0 12.50 7.4 80-12097

Matrix Spike Dup (1505059-MSD1) Prepared & Analyzed: 05/07/2015Source: 15E0323-01

Chloride mg/L21 1.0 12.50 9.4 1080-12095 0.6

Nitrogen, Nitrate (As N) mg/L5.5 0.50 5.000 0.71 1080-12096 1

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 ND 1080-12099 2

Sulfate mg/L20 5.0 12.50 7.4 1080-12097 0.2

Batch 1505090 - E300

Blank (1505090-BLK1) Prepared & Analyzed: 05/11/2015

Fluoride mg/LND 0.50

LCS (1505090-BS1) Prepared & Analyzed: 05/11/2015

Fluoride mg/L2.0 0.50 2.000 90-110102

LCS Dup (1505090-BSD1) Prepared & Analyzed: 05/11/2015

Fluoride mg/L2.0 0.50 2.000 1090-110100 2

Matrix Spike (1505090-MS1) Prepared & Analyzed: 05/11/2015Source: 15E0365-01

Fluoride mg/L3.0 0.50 2.000 1.1 80-12096

Matrix Spike Dup (1505090-MSD1) Prepared & Analyzed: 05/11/2015Source: 15E0365-01

Fluoride mg/L3.0 0.50 2.000 1.1 1080-12094 1
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August 04, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 1 sample(s) on 07/14/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15G0488

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 08/04/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

15G0488-01 55-918242 Zone 1 Ground Water 07/10/2015  1110
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 08/04/2015

15G0488

Clear Creek Associates

Water Supply Study

07/14/2015

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

H3 Sample was received and/or analysis requested past holding time.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 55-918242 Zone 1

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0488

15G0488-01Lab Sample ID:

Work Order:

Project:

Client:

07/10/2015  1110

Analyst

Date: 08/04/2015

Ground Water

Prep Date

Order Name: 287052

ICP Dissolved Metals-E 200.7

0.072 mg/LBarium 0.050 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LBeryllium 0.0020 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LCadmium 0.0020 07/19/2015  10281 RAD07/15/2015  1420

55 mg/LCalcium 4.0 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LChromium 0.030 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LCopper 0.020 07/19/2015  10281 RAD07/15/2015  1420

12 mg/LMagnesium 3.0 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LNickel 0.050 07/19/2015  10281 RAD07/15/2015  1420

ND mg/LPotassium 5.0 07/19/2015  10281 RAD07/15/2015  1420

31 mg/LSodium 5.0 07/19/2015  10281 RAD07/15/2015  1420

ICP/MS Dissolved Metals-E 200.8

ND mg/LAntimony 0.00050 07/16/2015  15491 RAD07/15/2015  1420

0.00057 mg/LArsenic 0.00050 07/16/2015  15491 RAD07/15/2015  1420

ND mg/LLead 0.00050 07/20/2015  10481 RAD07/15/2015  1420

0.0027 mg/LSelenium 0.0025 07/16/2015  15491 RAD07/15/2015  1420

ND mg/LThallium 0.00050 07/20/2015  10481 RAD07/15/2015  1420

0.0031 mg/LUranium 0.00050 07/21/2015  09161 RAD07/15/2015  1420

CVAA Dissolved Mercury-E 245.1

ND mg/LMercury 0.0010 07/16/2015  15241 RAD07/15/2015  1210

Anions by Ion Chromatography-E300

18 mg/LChloride 1.0 07/14/2015  11131 MR07/14/2015  1030

ND mg/LFluoride 0.50 07/14/2015  11131 MR07/14/2015  1030

3.5 mg/LNitrogen, Nitrate (As N) H30.50 07/14/2015  11131 MR07/14/2015  1030

0.11 mg/LNitrogen, Nitrite (As N) H30.10 07/14/2015  11131 MR07/14/2015  1030

49 mg/LSulfate 25 07/14/2015  13225 MR07/14/2015  1139

Alkalinity-SM2320B

180 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 07/17/2015  15151 CC07/17/2015  1340

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 07/17/2015  15151 CC07/17/2015  1340

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 07/17/2015  15151 CC07/17/2015  1340

180 mg/LAlkalinity, Total (As CaCO3) 2.0 07/17/2015  15151 CC07/17/2015  1340

Total Dissolved Solids (Residue, Filterable)-SM2540 C
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Client Sample ID: 55-918242 Zone 1

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0488

15G0488-01Lab Sample ID:

Work Order:

Project:

Client:

07/10/2015  1110

Analyst

Date: 08/04/2015

Ground Water

Prep Date

Order Name: 287052

290 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 07/15/2015  13001 CC07/14/2015  0815

Silica-SM4500-Si D

14 mg/LSilica 10 07/16/2015  15405 CC07/16/2015  1500

Calculation-TDS Balance

1.00 TDS RatioTDS Balance 0.00 07/24/2015  11321 DW07/24/2015  1131
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

Date: 08/04/2015

Batch 1507150 - E 245.1

Blank (1507150-BLK1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Mercury mg/LND 0.0010

LCS (1507150-BS1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Mercury mg/L0.0049 0.0010 0.005000 85-11598

LCS Dup (1507150-BSD1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Mercury mg/L0.0052 0.0010 0.005000 2085-115105 7

Matrix Spike (1507150-MS1) Prepared: 07/15/2015 Analyzed: 07/16/2015Source: 15G0441-01

Mercury mg/L0.0049 0.0010 0.005000 0.00011 85-11595

Matrix Spike Dup (1507150-MSD1) Prepared: 07/15/2015 Analyzed: 07/16/2015Source: 15G0441-01

Mercury mg/L0.0044 0.0010 0.005000 0.00011 2085-11587 9

Batch 1507156 - E 200.8

Blank (1507156-BLK1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

Uranium mg/LND 0.00050

LCS (1507156-BS1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Antimony mg/L0.049 0.00050 0.05000 85-11597

Arsenic mg/L0.050 0.00050 0.05000 85-115100

Lead mg/L0.049 0.00050 0.05000 85-11597

Selenium mg/L0.25 0.0025 0.2500 85-11599

Thallium mg/L0.047 0.00050 0.05000 85-11594

Uranium mg/L0.046 0.00050 0.05000 85-11592

LCS Dup (1507156-BSD1) Prepared: 07/15/2015 Analyzed: 07/16/2015

Antimony mg/L0.049 0.00050 0.05000 2085-11598 0.3

Arsenic mg/L0.049 0.00050 0.05000 2085-11599 1

Lead mg/L0.049 0.00050 0.05000 2085-11598 1

Selenium mg/L0.24 0.0025 0.2500 2085-11596 2

Thallium mg/L0.047 0.00050 0.05000 2085-11595 0.3

Uranium mg/L0.047 0.00050 0.05000 2085-11593 0.7

Matrix Spike (1507156-MS1) Prepared: 07/15/2015 Analyzed: 07/16/2015Source: 15G0586-01

Antimony mg/L0.054 0.00050 0.05000 0.000080 70-130107

Arsenic mg/L0.062 0.00050 0.05000 0.0014 70-130121

Lead mg/L0.057 0.00050 0.05000 0.00030 70-130114

Selenium mg/L0.30 0.0025 0.2500 0.0010 70-130122

Thallium mg/L0.058 0.00050 0.05000 ND 70-130116

Uranium mg/L0.067 0.00050 0.05000 0.0039 70-130127

Batch 1507186 - E 200.7
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

Date: 08/04/2015

Batch 1507186 - E 200.7

Blank (1507186-BLK1) Prepared: 07/18/2015 Analyzed: 07/19/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Potassium mg/LND 5.0

Sodium mg/LND 5.0

LCS (1507186-BS1) Prepared: 07/18/2015 Analyzed: 07/19/2015

Barium mg/L2.0 0.050 2.000 85-11598

Beryllium mg/L0.048 0.0020 0.05000 85-11596

Cadmium mg/L0.049 0.0020 0.05000 85-11597

Calcium mg/L9.7 4.0 10.00 85-11597

Chromium mg/L0.20 0.030 0.2000 85-11598

Copper mg/L0.25 0.020 0.2500 85-11599

Magnesium mg/L9.9 3.0 10.00 85-11599

Nickel mg/L0.47 0.050 0.5000 85-11594

Potassium mg/L9.8 5.0 10.00 85-11598

Sodium mg/L10 5.0 10.00 85-115103

LCS Dup (1507186-BSD1) Prepared: 07/18/2015 Analyzed: 07/19/2015

Barium mg/L2.0 0.050 2.000 2085-11599 0.4

Beryllium mg/L0.049 0.0020 0.05000 2085-11597 0.5

Cadmium mg/L0.049 0.0020 0.05000 2085-11598 1

Calcium mg/L9.6 4.0 10.00 2085-11596 0.3

Chromium mg/L0.20 0.030 0.2000 2085-11599 0.7

Copper mg/L0.25 0.020 0.2500 2085-11599 0.09

Magnesium mg/L9.9 3.0 10.00 2085-11599 0.2

Nickel mg/L0.48 0.050 0.5000 2085-11595 1

Potassium mg/L9.8 5.0 10.00 2085-11598 0.5

Sodium mg/L11 5.0 10.00 2085-115105 2

Matrix Spike (1507186-MS1) Prepared: 07/18/2015 Analyzed: 07/19/2015Source: 15G0488-01

Barium mg/L2.0 0.050 2.000 0.072 70-13097

Beryllium mg/L0.049 0.0020 0.05000 ND 70-13097

Cadmium mg/L0.048 0.0020 0.05000 ND 70-13095

Calcium mg/L65 4.0 10.00 55 70-13096

Chromium mg/L0.19 0.030 0.2000 0.0013 70-13096

Copper mg/L0.25 0.020 0.2500 0.0057 70-13099

Magnesium mg/L22 3.0 10.00 12 70-130103

Nickel mg/L0.47 0.050 0.5000 ND 70-13094

Potassium mg/L13 5.0 10.00 2.1 70-130109

Sodium mg/L41 5.0 10.00 31 70-13098
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

Date: 08/04/2015

Batch 1507186 - E 200.7

Matrix Spike (1507186-MS2) Prepared: 07/18/2015 Analyzed: 07/19/2015Source: 15G0655-01

Barium mg/L2.0 0.050 2.000 0.035 70-13097

Beryllium mg/L0.049 0.0020 0.05000 ND 70-13098

Cadmium mg/L0.048 0.0020 0.05000 ND 70-13096

Calcium mg/L60 4.0 10.00 52 70-13076

Chromium mg/L0.20 0.030 0.2000 ND 70-13098

Copper mg/L0.25 0.020 0.2500 ND 70-130101

Magnesium mg/L16 3.0 10.00 6.6 70-13092

Nickel mg/L0.47 0.050 0.5000 ND 70-13095

Potassium mg/L11 5.0 10.00 1.9 70-13095

Sodium mg/L75 5.0 10.00 66 70-13085
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

Date: 08/04/2015

Batch 1507152 - SM2540 C

Duplicate (1507152-DUP1) Prepared: 07/14/2015 Analyzed: 07/15/2015Source: 15G0397-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L11 20 14 524

Duplicate (1507152-DUP2) Prepared: 07/14/2015 Analyzed: 07/15/2015Source: 15G0439-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L310 20 320 53

Batch 1507169 - SM4500-Si D

Blank (1507169-BLK1) Prepared & Analyzed: 07/16/2015

Silica mg/LND 2.0

LCS (1507169-BS1) Prepared & Analyzed: 07/16/2015

Silica mg/L7.9 2.0 8.000 90-11099

LCS Dup (1507169-BSD1) Prepared & Analyzed: 07/16/2015

Silica mg/L8.0 2.0 8.000 2090-110100 0.4

Matrix Spike (1507169-MS1) Prepared & Analyzed: 07/16/2015Source: 15G0488-01

Silica mg/L55 10 40.00 14 85-115102

Matrix Spike Dup (1507169-MSD1) Prepared & Analyzed: 07/16/2015Source: 15G0488-01

Silica mg/L57 10 40.00 14 2085-115105 3

Batch 1507195 - SM2320B

LCS (1507195-BS1) Prepared & Analyzed: 07/17/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-110100

LCS Dup (1507195-BSD1) Prepared & Analyzed: 07/17/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-110102 2

Matrix Spike (1507195-MS1) Prepared & Analyzed: 07/17/2015Source: 15G0609-02

Alkalinity, Total (As CaCO3) mg/L330 2.0 250.0 88 85-11598

Matrix Spike Dup (1507195-MSD1) Prepared & Analyzed: 07/17/2015Source: 15G0609-02

Alkalinity, Total (As CaCO3) mg/L340 2.0 250.0 88 1085-115100 1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0488

07/14/2015

Date: 08/04/2015

Batch 1507130 - E300

Blank (1507130-BLK1) Prepared & Analyzed: 07/14/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1507130-BS1) Prepared & Analyzed: 07/14/2015

Chloride mg/L12 1.0 12.50 90-11097

Fluoride mg/L2.1 0.50 2.000 90-110103

Nitrogen, Nitrate (As N) mg/L5.0 0.50 5.000 90-110100

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 90-11099

Sulfate mg/L13 5.0 12.50 90-110100

LCS Dup (1507130-BSD1) Prepared & Analyzed: 07/14/2015

Chloride mg/L12 1.0 12.50 1090-11097 0.5

Fluoride mg/L2.1 0.50 2.000 1090-110103 0.2

Nitrogen, Nitrate (As N) mg/L5.0 0.50 5.000 1090-110100 0.6

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 1090-110100 0.9

Sulfate mg/L13 5.0 12.50 1090-110101 0.4

Matrix Spike (1507130-MS1) Prepared & Analyzed: 07/14/2015Source: 15G0488-01

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 0.11 80-12096

Matrix Spike (1507130-MS2) Prepared & Analyzed: 07/14/2015Source: 15G0488-01

Chloride mg/L16 12.50 3.6 80-12097

Sulfate mg/L22 12.50 11 80-12092

Matrix Spike (1507130-MS3) Prepared & Analyzed: 07/14/2015Source: 15G0540-01

Nitrogen, Nitrate (As N) mg/L5.4 0.50 5.000 0.42 80-12099

Matrix Spike Dup (1507130-MSD1) Prepared & Analyzed: 07/14/2015Source: 15G0488-01

Fluoride mg/L2.3 0.50 2.000 0.33 1080-120101 1

Nitrogen, Nitrate (As N) mg/L8.7 0.50 5.000 3.5 1080-120103 0.5

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 0.11 1080-12097 0.4

Matrix Spike Dup (1507130-MSD2) Prepared & Analyzed: 07/14/2015Source: 15G0488-01

Chloride mg/L16 12.50 3.6 1080-12097 0.3

Sulfate mg/L22 12.50 11 1080-12092 0.3

Matrix Spike Dup (1507130-MSD3) Prepared & Analyzed: 07/14/2015Source: 15G0540-01

Nitrogen, Nitrate (As N) mg/L5.5 0.50 5.000 0.42 1080-120101 2
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August 23, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 1 sample(s) on 07/29/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15G0880

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 08/23/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

15G0880-01 242 Zone 2 Ground Water 07/28/2015  1300
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 08/23/2015

15G0880

Clear Creek Associates

Water Supply Study

07/29/2015

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 242 Zone 2

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0880

15G0880-01Lab Sample ID:

Work Order:

Project:

Client:

07/28/2015  1300

Analyst

Date: 08/23/2015

Ground Water

Prep Date

Order Name: 287052

ICP Dissolved Metals-E 200.7

0.055 mg/LBarium 0.050 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LBeryllium 0.0020 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LCadmium 0.0020 08/06/2015  14231 RAD08/05/2015  0825

31 mg/LCalcium 4.0 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LChromium 0.030 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LCopper 0.020 08/06/2015  14231 RAD08/05/2015  0825

20 mg/LMagnesium 3.0 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LNickel 0.050 08/06/2015  14231 RAD08/05/2015  0825

ND mg/LPotassium 5.0 08/06/2015  14231 RAD08/05/2015  0825

30 mg/LSodium 5.0 08/06/2015  14231 RAD08/05/2015  0825

ICP/MS Dissolved Metals-E 200.8

ND mg/LAntimony 0.00050 08/10/2015  12371 RAD07/29/2015  1105

0.00061 mg/LArsenic 0.00050 08/10/2015  12371 RAD07/29/2015  1105

0.00066 mg/LLead 0.00050 08/10/2015  12371 RAD07/29/2015  1105

ND mg/LSelenium 0.0025 08/10/2015  12371 RAD07/29/2015  1105

ND mg/LThallium 0.00050 08/10/2015  12371 RAD07/29/2015  1105

0.0061 mg/LUranium 0.00050 08/10/2015  12371 RAD07/29/2015  1105

CVAA Dissolved Mercury-E 245.1

ND mg/LMercury 0.0010 08/12/2015  14361 RAD08/11/2015  1245

Anions by Ion Chromatography-E300

14 mg/LChloride 1.0 07/29/2015  12151 MR07/29/2015  1100

ND mg/LFluoride 0.50 07/29/2015  12151 MR07/29/2015  1100

1.4 mg/LNitrogen, Nitrate (As N) 0.50 07/29/2015  12151 MR07/29/2015  1100

ND mg/LNitrogen, Nitrite (As N) 0.10 07/29/2015  12151 MR07/29/2015  1100

24 mg/LSulfate 10 07/29/2015  14062 MR07/29/2015  1300

Alkalinity-SM2320B

190 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

190 mg/LAlkalinity, Total (As CaCO3) 2.0 07/29/2015  16201 CC07/29/2015  1530

Total Dissolved Solids (Residue, Filterable)-SM2540 C
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Client Sample ID: 242 Zone 2

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0880

15G0880-01Lab Sample ID:

Work Order:

Project:

Client:

07/28/2015  1300

Analyst

Date: 08/23/2015

Ground Water

Prep Date

Order Name: 287052

280 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 07/31/2015  13151 CC07/30/2015  0915

Silica-SM4500-Si D

14 mg/LSilica 10 08/11/2015  15405 CC08/11/2015  1500

Calculation-TDS Balance

1.10 TDS RatioTDS Balance 0.00 08/19/2015  10001 DW08/14/2015  0910
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

Date: 08/23/2015

Batch 1508060 - E 200.7

Blank (1508060-BLK1) Prepared: 08/05/2015 Analyzed: 08/06/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Potassium mg/LND 5.0

Sodium mg/LND 5.0

LCS (1508060-BS1) Prepared: 08/05/2015 Analyzed: 08/06/2015

Barium mg/L2.1 0.050 2.000 85-115103

Beryllium mg/L0.048 0.0020 0.05000 85-11597

Cadmium mg/L0.048 0.0020 0.05000 85-11596

Calcium mg/L9.9 4.0 10.00 85-11599

Chromium mg/L0.20 0.030 0.2000 85-11599

Copper mg/L0.26 0.020 0.2500 85-115104

Magnesium mg/L10 3.0 10.00 85-115102

Nickel mg/L0.48 0.050 0.5000 85-11597

Potassium mg/L10 5.0 10.00 85-115101

Sodium mg/L10 5.0 10.00 85-115104

LCS Dup (1508060-BSD1) Prepared: 08/05/2015 Analyzed: 08/06/2015

Barium mg/L2.0 0.050 2.000 2085-115102 0.5

Beryllium mg/L0.048 0.0020 0.05000 2085-11596 0.7

Cadmium mg/L0.048 0.0020 0.05000 2085-11595 0.6

Calcium mg/L9.9 4.0 10.00 2085-11599 0.3

Chromium mg/L0.19 0.030 0.2000 2085-11596 3

Copper mg/L0.26 0.020 0.2500 2085-115103 0.6

Magnesium mg/L10 3.0 10.00 2085-115102 0.4

Nickel mg/L0.48 0.050 0.5000 2085-11597 0.3

Potassium mg/L10 5.0 10.00 2085-115101 0.03

Sodium mg/L10 5.0 10.00 2085-115105 0.5

Matrix Spike (1508060-MS1) Prepared: 08/05/2015 Analyzed: 08/06/2015Source: 15G0880-01

Barium mg/L2.1 0.050 2.000 0.055 70-130103

Beryllium mg/L0.049 0.0020 0.05000 ND 70-13098

Cadmium mg/L0.047 0.0020 0.05000 ND 70-13093

Calcium mg/L39 4.0 10.00 31 70-13080

Chromium mg/L0.20 0.030 0.2000 0.00098 70-13098

Copper mg/L0.26 0.020 0.2500 0.0069 70-130101

Magnesium mg/L29 3.0 10.00 20 70-13095

Nickel mg/L0.48 0.050 0.5000 ND 70-13095

Potassium mg/L12 5.0 10.00 1.8 70-130101

Sodium mg/L38 5.0 10.00 30 70-13085

Batch 1508077 - E 200.8
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

Date: 08/23/2015

Batch 1508077 - E 200.8

Blank (1508077-BLK1) Prepared: 08/05/2015 Analyzed: 08/10/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

Uranium mg/LND 0.00050

LCS (1508077-BS1) Prepared: 08/05/2015 Analyzed: 08/10/2015

Antimony mg/L0.050 0.00050 0.05000 85-11599

Arsenic mg/L0.051 0.00050 0.05000 85-115103

Lead mg/L0.050 0.00050 0.05000 85-11599

Selenium mg/L0.25 0.0025 0.2500 85-11599

Thallium mg/L0.048 0.00050 0.05000 85-11596

Uranium mg/L0.050 0.00050 0.05000 85-115101

LCS Dup (1508077-BSD1) Prepared: 08/05/2015 Analyzed: 08/10/2015

Antimony mg/L0.049 0.00050 0.05000 2085-11598 0.8

Arsenic mg/L0.052 0.00050 0.05000 2085-115103 0.2

Lead mg/L0.047 0.00050 0.05000 2085-11594 5

Selenium mg/L0.25 0.0025 0.2500 2085-11599 0.3

Thallium mg/L0.048 0.00050 0.05000 2085-11595 2

Uranium mg/L0.049 0.00050 0.05000 2085-11599 2

Matrix Spike (1508077-MS1) Prepared: 08/05/2015 Analyzed: 08/10/2015Source: 15H0234-04

Antimony mg/L0.051 0.00050 0.05000 0.00014 70-130101

Arsenic mg/L0.062 0.00050 0.05000 0.0021 70-130119

Lead mg/L0.050 0.00050 0.05000 0.00038 70-130100

Selenium mg/L0.29 0.0025 0.2500 0.00087 70-130115

Thallium mg/L0.050 0.00050 0.05000 ND 70-13099

Uranium mg/L0.056 0.00050 0.05000 0.0014 70-130110

Batch 1508118 - E 245.1

Blank (1508118-BLK1) Prepared: 08/11/2015 Analyzed: 08/12/2015

Mercury mg/LND 0.0010

LCS (1508118-BS1) Prepared: 08/11/2015 Analyzed: 08/12/2015

Mercury mg/L0.0049 0.0010 0.005000 85-11597

LCS Dup (1508118-BSD1) Prepared: 08/11/2015 Analyzed: 08/12/2015

Mercury mg/L0.0049 0.0010 0.005000 2085-11597 0.08

Matrix Spike (1508118-MS1) Prepared: 08/11/2015 Analyzed: 08/12/2015Source: 15H0234-01

Mercury mg/L0.0048 0.0010 0.005000 0.000061 85-11595

Matrix Spike (1508118-MS2) Prepared: 08/11/2015 Analyzed: 08/12/2015Source: 15H0365-01

Mercury mg/L0.0048 0.0010 0.005000 0.000069 85-11594

Matrix Spike Dup (1508118-MSD1) Prepared: 08/11/2015 Analyzed: 08/12/2015Source: 15H0234-01

Mercury mg/L0.0048 0.0010 0.005000 0.000061 2085-11595 0.1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

Date: 08/23/2015

Batch 1508118 - E 245.1

Matrix Spike Dup (1508118-MSD2) Prepared: 08/11/2015 Analyzed: 08/12/2015Source: 15H0365-01

Mercury mg/L0.0049 0.0010 0.005000 0.000069 2085-11597 3
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

Date: 08/23/2015

Batch 1507320 - SM2320B

LCS (1507320-BS1) Prepared & Analyzed: 07/29/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-11099

LCS Dup (1507320-BSD1) Prepared & Analyzed: 07/29/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-11098 0.8

Matrix Spike (1507320-MS1) Prepared & Analyzed: 07/29/2015Source: 15G0775-01

Alkalinity, Total (As CaCO3) mg/L340 2.0 250.0 98 85-11597

Matrix Spike Dup (1507320-MSD1) Prepared & Analyzed: 07/29/2015Source: 15G0775-01

Alkalinity, Total (As CaCO3) mg/L340 2.0 250.0 98 1085-11598 0.6

Batch 1507347 - SM2540 C

Duplicate (1507347-DUP1) Prepared: 07/30/2015 Analyzed: 07/31/2015Source: 15G0880-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L280 20 280 50

Duplicate (1507347-DUP2) Prepared: 07/30/2015 Analyzed: 07/31/2015Source: 15G0898-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L220 20 210 51

Batch 1508109 - SM4500-Si D

Blank (1508109-BLK1) Prepared & Analyzed: 08/11/2015

Silica mg/LND 2.0

LCS (1508109-BS1) Prepared & Analyzed: 08/11/2015

Silica mg/L8.0 2.0 8.000 90-110100

LCS Dup (1508109-BSD1) Prepared & Analyzed: 08/11/2015

Silica mg/L8.1 2.0 8.000 2090-110101 1

Matrix Spike (1508109-MS1) Prepared & Analyzed: 08/11/2015Source: 15G0880-01

Silica mg/L55 10 40.00 14 85-115102

Matrix Spike Dup (1508109-MSD1) Prepared & Analyzed: 08/11/2015Source: 15G0880-01

Silica mg/L56 10 40.00 14 2085-115105 2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0880

07/29/2015

Date: 08/23/2015

Batch 1507308 - E300

Blank (1507308-BLK1) Prepared & Analyzed: 07/29/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1507308-BS1) Prepared & Analyzed: 07/29/2015

Chloride mg/L13 1.0 12.50 90-110103

Fluoride mg/L2.2 0.50 2.000 90-110108

Nitrogen, Nitrate (As N) mg/L5.2 0.50 5.000 90-110105

Nitrogen, Nitrite (As N) mg/L2.6 0.10 2.500 90-110106

Sulfate mg/L13 5.0 12.50 90-110102

LCS Dup (1507308-BSD1) Prepared & Analyzed: 07/29/2015

Chloride mg/L13 1.0 12.50 1090-110103 0.2

Fluoride mg/L2.2 0.50 2.000 1090-110108 0.09

Nitrogen, Nitrate (As N) mg/L5.2 0.50 5.000 1090-110105 0.4

Nitrogen, Nitrite (As N) mg/L2.7 0.10 2.500 1090-110107 0.8

Sulfate mg/L13 5.0 12.50 1090-110103 0.5

Matrix Spike (1507308-MS1) Prepared & Analyzed: 07/29/2015Source: 15G0880-01

Fluoride mg/L2.6 0.50 2.000 0.47 80-120105

Nitrogen, Nitrate (As N) mg/L6.7 0.50 5.000 1.4 80-120105

Nitrogen, Nitrite (As N) mg/L2.6 0.10 2.500 ND 80-120102

Matrix Spike (1507308-MS2) Prepared: 07/29/2015 Analyzed: 07/30/2015Source: 15G0880-01RE1

Chloride mg/L16 12.50 2.9 80-120102

Sulfate mg/L18 12.50 4.8 80-120103

Matrix Spike Dup (1507308-MSD1) Prepared & Analyzed: 07/29/2015Source: 15G0880-01

Fluoride mg/L2.6 0.50 2.000 0.47 1080-120106 0.9

Nitrogen, Nitrate (As N) mg/L6.7 0.50 5.000 1.4 1080-120107 1

Nitrogen, Nitrite (As N) mg/L2.6 0.10 2.500 ND 1080-120103 0.5

Matrix Spike Dup (1507308-MSD2) Prepared: 07/29/2015 Analyzed: 07/30/2015Source: 15G0880-01RE1

Chloride mg/L16 12.50 2.9 1080-120103 0.6

Sulfate mg/L18 12.50 4.8 1080-120103 0.3
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September 13, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 1 sample(s) on 08/21/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15H0744

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 09/13/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

15H0744-01 242 Zone 3 Ground Water 08/20/2015  1620
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 09/13/2015

15H0744

Clear Creek Associates

Water Supply Study

08/21/2015

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

M3 The spike recovery value is unusable since the analyte concentration in the sample is 

disproportionate to the spike level. The associated LCS/LCSD recovery was acceptable.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 242 Zone 3

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15H0744

15H0744-01Lab Sample ID:

Work Order:

Project:

Client:

08/20/2015  1620

Analyst

Date: 09/13/2015

Ground Water

Prep Date

Order Name: 287052

ICP Dissolved Metals-E 200.7

0.054 mg/LBarium 0.050 08/28/2015  15551 RAD08/28/2015  0830

ND mg/LBeryllium 0.0020 08/28/2015  15551 RAD08/28/2015  0830

ND mg/LCadmium 0.0020 08/28/2015  15551 RAD08/28/2015  0830

53 mg/LCalcium 4.0 08/28/2015  15541 RAD08/28/2015  0830

ND mg/LChromium 0.030 08/28/2015  15551 RAD08/28/2015  0830

ND mg/LCopper 0.020 08/28/2015  15551 RAD08/28/2015  0830

11 mg/LMagnesium 3.0 08/28/2015  15541 RAD08/28/2015  0830

ND mg/LNickel 0.050 08/28/2015  15551 RAD08/28/2015  0830

ND mg/LPotassium 5.0 08/28/2015  15541 RAD08/28/2015  0830

73 mg/LSodium 5.0 08/28/2015  15541 RAD08/28/2015  0830

ICP/MS Dissolved Metals-E 200.8

ND mg/LAntimony 0.00050 08/27/2015  15421 RAD08/26/2015  1540

0.00079 mg/LArsenic 0.00050 08/27/2015  15421 RAD08/26/2015  1540

0.00095 mg/LLead 0.00050 08/27/2015  15421 RAD08/26/2015  1540

0.0029 mg/LSelenium 0.0025 08/27/2015  15421 RAD08/26/2015  1540

ND mg/LThallium 0.00050 08/27/2015  15421 RAD08/26/2015  1540

0.015 mg/LUranium 0.00050 08/27/2015  15421 RAD08/26/2015  1540

CVAA Dissolved Mercury-E 245.1

ND mg/LMercury 0.0010 09/03/2015  11531 RAD09/02/2015  1350

Anions by Ion Chromatography-E300

100 mg/LChloride 5.0 08/21/2015  15095 MR08/21/2015  0830

ND mg/LFluoride 0.50 08/21/2015  14141 MR08/21/2015  0830

1.8 mg/LNitrogen, Nitrate (As N) 0.50 08/21/2015  14141 MR08/21/2015  0830

0.11 mg/LNitrogen, Nitrite (As N) 0.10 08/21/2015  14141 MR08/21/2015  0830

45 mg/LSulfate 25 08/21/2015  15095 MR08/21/2015  0830

Alkalinity-SM2320B

180 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 08/25/2015  11551 CC08/25/2015  1130

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 08/25/2015  11551 CC08/25/2015  1130

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 08/25/2015  11551 CC08/25/2015  1130

180 mg/LAlkalinity, Total (As CaCO3) 2.0 08/25/2015  11551 CC08/25/2015  1130

Total Dissolved Solids (Residue, Filterable)-SM2540 C

Page 4 of 15



Client Sample ID: 242 Zone 3

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15H0744

15H0744-01Lab Sample ID:

Work Order:

Project:

Client:

08/20/2015  1620

Analyst

Date: 09/13/2015

Ground Water

Prep Date

Order Name: 287052

440 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 08/26/2015  14001 CC08/25/2015  0900

Silica-SM4500-Si D

16 mg/LSilica 10 08/25/2015  15005 CC08/25/2015  1430

Calculation-TDS Balance

1.10 TDS RatioTDS Balance 0.00 09/11/2015  13371 DW09/03/2015  1424
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

Date: 09/13/2015

Batch 1508304 - E 200.8

Blank (1508304-BLK1) Prepared: 08/26/2015 Analyzed: 08/27/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

Uranium mg/LND 0.00050

LCS (1508304-BS1) Prepared: 08/26/2015 Analyzed: 08/27/2015

Antimony mg/L0.048 0.00050 0.05000 85-11596

Arsenic mg/L0.049 0.00050 0.05000 85-11598

Lead mg/L0.051 0.00050 0.05000 85-115101

Selenium mg/L0.24 0.0025 0.2500 85-11596

Thallium mg/L0.048 0.00050 0.05000 85-11597

Uranium mg/L0.046 0.00050 0.05000 85-11592

LCS Dup (1508304-BSD1) Prepared: 08/26/2015 Analyzed: 08/27/2015

Antimony mg/L0.047 0.00050 0.05000 2085-11595 1

Arsenic mg/L0.050 0.00050 0.05000 2085-11599 1

Lead mg/L0.051 0.00050 0.05000 2085-115101 0.1

Selenium mg/L0.24 0.0025 0.2500 2085-11596 0.7

Thallium mg/L0.049 0.00050 0.05000 2085-11597 0.7

Uranium mg/L0.047 0.00050 0.05000 2085-11593 2

Matrix Spike (1508304-MS1) Prepared: 08/26/2015 Analyzed: 08/28/2015Source: 15H0833-03

Antimony mg/L0.48 0.0050 0.5000 0.00038 70-13096

Arsenic mg/L0.50 0.0050 0.5000 0.0022 70-13099

Lead mg/L0.48 0.0050 0.5000 0.0021 70-13096

Selenium mg/L2.5 0.0025 2.500 0.0031 70-130101

Thallium mg/L0.47 0.00050 0.5000 0.00029 70-13094

Uranium mg/L0.49 0.0050 0.5000 ND 70-13099

Batch 1508310 - E 200.7

Blank (1508310-BLK1) Prepared & Analyzed: 08/28/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Potassium mg/LND 5.0

Sodium mg/LND 5.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

Date: 09/13/2015

Batch 1508310 - E 200.7

LCS (1508310-BS1) Prepared & Analyzed: 08/28/2015

Barium mg/L2.2 0.050 2.000 85-115108

Beryllium mg/L0.050 0.0020 0.05000 85-11599

Cadmium mg/L0.050 0.0020 0.05000 85-115101

Calcium mg/L9.6 4.0 10.00 85-11596

Chromium mg/L0.21 0.030 0.2000 85-115103

Copper mg/L0.26 0.020 0.2500 85-115103

Magnesium mg/L9.7 3.0 10.00 85-11597

Nickel mg/L0.50 0.050 0.5000 85-115100

Potassium mg/L10 5.0 10.00 85-115104

Sodium mg/L9.8 5.0 10.00 85-11598

LCS Dup (1508310-BSD1) Prepared & Analyzed: 08/28/2015

Barium mg/L2.2 0.050 2.000 2085-115108 0.2

Beryllium mg/L0.050 0.0020 0.05000 2085-11599 0.09

Cadmium mg/L0.051 0.0020 0.05000 2085-115101 0.6

Calcium mg/L9.7 4.0 10.00 2085-11597 0.5

Chromium mg/L0.21 0.030 0.2000 2085-115104 1

Copper mg/L0.26 0.020 0.2500 2085-115103 0.4

Magnesium mg/L9.8 3.0 10.00 2085-11598 0.7

Nickel mg/L0.51 0.050 0.5000 2085-115101 0.9

Potassium mg/L10 5.0 10.00 2085-115104 0.5

Sodium mg/L10 5.0 10.00 2085-115100 2

Matrix Spike (1508310-MS1) Prepared & Analyzed: 08/28/2015Source: 15H0798-06

Barium mg/L2.3 0.050 2.000 0.031 70-130112

Beryllium mg/L0.053 0.0020 0.05000 ND 70-130106

Cadmium mg/L0.053 0.0020 0.05000 ND 70-130106

Calcium mg/L27 4.0 10.00 16 70-130109

Chromium mg/L0.22 0.030 0.2000 ND 70-130108

Copper mg/L0.30 0.020 0.2500 0.012 70-130114

Magnesium mg/L12 3.0 10.00 1.3 70-130105

Nickel mg/L0.54 0.050 0.5000 ND 70-130108

Potassium mg/L27 5.0 10.00 16 70-130103

Sodium mg/L11 5.0 10.00 ND 70-130111

Matrix Spike (1508310-MS2) Prepared & Analyzed: 08/28/2015Source: 15H0836-02

Barium mg/L2.1 0.050 2.000 0.066 70-130101

Beryllium mg/L0.047 0.0020 0.05000 ND 70-13094

Cadmium mg/L0.047 0.0020 0.05000 ND 70-13094

Calcium mg/L72 4.0 10.00 69 M370-13029

Chromium mg/L0.20 0.030 0.2000 0.0012 70-13099

Copper mg/L0.25 0.020 0.2500 0.0024 70-13099

Magnesium mg/L24 3.0 10.00 16 70-13087

Nickel mg/L0.47 0.050 0.5000 ND 70-13094

Potassium mg/L12 5.0 10.00 3.7 70-13087

Sodium mg/L75 5.0 10.00 72 M370-13030

Batch 1509027 - E 245.1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

Date: 09/13/2015

Batch 1509027 - E 245.1

Blank (1509027-BLK1) Prepared: 09/02/2015 Analyzed: 09/03/2015

Mercury mg/LND 0.0010

LCS (1509027-BS1) Prepared: 09/02/2015 Analyzed: 09/03/2015

Mercury mg/L0.0051 0.0010 0.005000 85-115102

LCS Dup (1509027-BSD1) Prepared: 09/02/2015 Analyzed: 09/03/2015

Mercury mg/L0.0050 0.0010 0.005000 2085-115101 0.9

Matrix Spike (1509027-MS1) Prepared: 09/02/2015 Analyzed: 09/03/2015Source: 15H0744-01

Mercury mg/L0.0045 0.0010 0.005000 0.00016 85-11586

Matrix Spike (1509027-MS2) Prepared: 09/02/2015 Analyzed: 09/03/2015Source: 15H0868-01

Mercury mg/L0.0049 0.0010 0.005000 0.00016 85-11595

Matrix Spike Dup (1509027-MSD1) Prepared: 09/02/2015 Analyzed: 09/03/2015Source: 15H0744-01

Mercury mg/L0.0050 0.0010 0.005000 0.00016 2085-11596 11

Matrix Spike Dup (1509027-MSD2) Prepared: 09/02/2015 Analyzed: 09/03/2015Source: 15H0868-01

Mercury mg/L0.0049 0.0010 0.005000 0.00016 2085-11595 0.02
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

Date: 09/13/2015

Batch 1508262 - SM2540 C

Duplicate (1508262-DUP1) Prepared: 08/25/2015 Analyzed: 08/26/2015Source: 15H0744-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L440 20 440 50.5

Batch 1508269 - SM2320B

LCS (1508269-BS1) Prepared & Analyzed: 08/25/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-11099

LCS Dup (1508269-BSD1) Prepared & Analyzed: 08/25/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-11099 0

Matrix Spike (1508269-MS1) Prepared & Analyzed: 08/25/2015Source: 15H0724-02

Alkalinity, Total (As CaCO3) mg/L290 2.0 250.0 48 85-11598

Matrix Spike Dup (1508269-MSD1) Prepared & Analyzed: 08/25/2015Source: 15H0724-02

Alkalinity, Total (As CaCO3) mg/L290 2.0 250.0 48 1085-11598 0.7

Batch 1508278 - SM4500-Si D

Blank (1508278-BLK1) Prepared & Analyzed: 08/25/2015

Silica mg/LND 2.0

LCS (1508278-BS1) Prepared & Analyzed: 08/25/2015

Silica mg/L8.0 2.0 8.000 90-11099

LCS Dup (1508278-BSD1) Prepared & Analyzed: 08/25/2015

Silica mg/L8.1 2.0 8.000 2090-110101 2

Matrix Spike (1508278-MS1) Prepared & Analyzed: 08/25/2015Source: 15H0744-01

Silica mg/L56 10 40.00 16 70-130101

Matrix Spike Dup (1508278-MSD1) Prepared & Analyzed: 08/25/2015Source: 15H0744-01

Silica mg/L56 10 40.00 16 2070-130101 0.6
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15H0744

08/21/2015

Date: 09/13/2015

Batch 1508239 - E300

Blank (1508239-BLK1) Prepared & Analyzed: 08/21/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1508239-BS1) Prepared & Analyzed: 08/21/2015

Chloride mg/L12 1.0 12.50 90-11098

Fluoride mg/L2.1 0.50 2.000 90-110104

Nitrogen, Nitrate (As N) mg/L5.0 0.50 5.000 90-110101

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 90-11098

Sulfate mg/L13 5.0 12.50 90-110101

LCS Dup (1508239-BSD1) Prepared & Analyzed: 08/21/2015

Chloride mg/L12 1.0 12.50 1090-11099 0.4

Fluoride mg/L2.1 0.50 2.000 1090-110104 0.3

Nitrogen, Nitrate (As N) mg/L5.0 0.50 5.000 1090-110101 0.4

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 1090-11098 0.4

Sulfate mg/L13 5.0 12.50 1090-110101 0.2

Matrix Spike (1508239-MS1) Prepared & Analyzed: 08/21/2015Source: 15H0744-01

Fluoride mg/L2.3 0.50 2.000 0.44 80-12094

Nitrogen, Nitrate (As N) mg/L6.9 0.50 5.000 1.8 80-120103

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 0.11 80-12094

Matrix Spike (1508239-MS2) Prepared & Analyzed: 08/21/2015Source: 15H0744-01RE1

Chloride mg/L23 12.50 10 80-120106

Sulfate mg/L17 12.50 4.5 80-120103

Matrix Spike Dup (1508239-MSD1) Prepared & Analyzed: 08/21/2015Source: 15H0744-01

Fluoride mg/L2.4 0.50 2.000 0.44 1080-12095 1

Nitrogen, Nitrate (As N) mg/L6.9 0.50 5.000 1.8 1080-120104 0.4

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 0.11 1080-12095 0.6

Matrix Spike Dup (1508239-MSD2) Prepared & Analyzed: 08/21/2015Source: 15H0744-01RE1

Chloride mg/L23 12.50 10 1080-120104 1

Sulfate mg/L17 12.50 4.5 1080-120102 0.7
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APPENDIX C.2 

NEW SOURCE APPROVAL SAMPLE LABORATORY REPORTS 

  



June 22, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 2 sample(s) on 05/20/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15E0622

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 06/22/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

15E0622-01 WM02010-05B Drinking Water 05/20/2015  1120

15E0622-02 Trip Blank Trip Blank 05/20/2015  0000
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 06/22/2015

15E0622

Clear Creek Associates

Water Supply Study

05/20/2015

The asbestos analysis was performed by Carolina Environmental, Inc. in Cary, NC.

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

Several synthetic organic compound analyses were performed by eurofins Eaton Analytical in South Bend, IN. 

H5 This test is specified to be performed in the field within 15 minutes of sampling; sample was 

received and analyzed past the regulatory holding time.

N4 The Minimum Reporting Limit (MRL) verificataion check did not meet laboratory acceptance 

limits.

V1 CCV recovery was above method acceptance limits. This target analyte was not detected in the 

sample.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: WM02010-05B

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0622

15E0622-01Lab Sample ID:

Work Order:

Project:

Client:

05/20/2015  1120

Analyst

Date: 06/22/2015

Drinking Water

Prep Date

Order Name: 287052

Langelier Index-Calculation

0.10 LILangelier Index -8.0 06/15/2015  16281 DW06/02/2015  1406

Hardness, Ca-Calculation

190 mg/LHardness, Calcium (As CaCO3) 05/21/2015  13071 RAD05/21/2015  0820

Coliform by Colitag-Colitag Mod.

CC05/21/2015  1450Total Coliform Absent 05/20/2015  1650

pH-E150.1

7.4 -pH (pH Units) H50.0 05/20/2015  16521 EK05/20/2015  1650

19 -Temperature (°C) H5 05/20/2015  16521 EK05/20/2015  1650

ICP Total Metals-E200.7

ND mg/LBarium 0.050 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LBeryllium 0.0020 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LCadmium 0.0020 05/21/2015  13071 RAD05/21/2015  0820

75 mg/LCalcium 4.0 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LChromium 0.030 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LCopper 0.020 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LIron 0.30 05/21/2015  13071 RAD05/21/2015  0820

12 mg/LMagnesium 3.0 05/21/2015  13071 RAD05/21/2015  0820

ND mg/LNickel 0.050 05/21/2015  13071 RAD05/21/2015  0820

6.9 mg/LSodium 5.0 05/21/2015  13071 RAD05/21/2015  0820

ICP/MS Total Metals-E200.8

ND mg/LAntimony 0.00050 05/22/2015  14571 RAD05/22/2015  0820

0.00051 mg/LArsenic 0.00050 05/22/2015  14571 RAD05/22/2015  0820

0.00089 mg/LLead 0.00050 05/22/2015  14571 RAD05/22/2015  0820

ND mg/LSelenium 0.0025 05/22/2015  14571 RAD05/22/2015  0820

ND mg/LThallium 0.00050 05/22/2015  14571 RAD05/22/2015  0820

CVAA Total Mercury-E245.1

ND mg/LMercury 0.0010 05/27/2015  11291 RAD05/26/2015  0945

Anions by Ion Chromatography-E300

8.0 mg/LChloride 1.0 05/21/2015  06161 MR05/20/2015  1634

ND mg/LFluoride 0.50 05/21/2015  06161 MR05/20/2015  1634

2.6 mg/LNitrogen, Nitrate (As N) 0.50 05/21/2015  06161 MR05/20/2015  1634

ND mg/LNitrogen, Nitrite (As N) 0.10 05/21/2015  06161 MR05/20/2015  1634

39 mg/LSulfate 10 05/21/2015  15502 MR05/20/2015  1634

Page 4 of 61



Client Sample ID: WM02010-05B

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0622

15E0622-01Lab Sample ID:

Work Order:

Project:

Client:

05/20/2015  1120

Analyst

Date: 06/22/2015

Drinking Water

Prep Date

Order Name: 287052

Cyanide-E335.4

ND mg/LCyanide 0.10 05/26/2015  15251 CC05/26/2015  0815

EDB and DBCP-E504.1

ND mg/L1,2-Dibromo-3-chloropropane 0.000020 06/01/2015  16131 MD06/01/2015  0854

ND mg/L1,2-Dibromoethane 0.000010 06/01/2015  16131 MD06/01/2015  0854

70-130Surr: Tetrachloro-m-xylene 06/01/2015  1613106 %REC 1 MD06/01/2015  0854

PCBs by 505-E505

ND mg/LAroclor 1016 0.0000800 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1221 0.0200 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1232 0.000500 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1242 0.000300 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1248 0.000100 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1254 0.000100 06/02/2015  17181 MD06/02/2015  0833

ND mg/LAroclor 1260 0.0000800 06/02/2015  17181 MD06/02/2015  0833

ND mg/LChlordane 0.000200 06/02/2015  17181 MD06/02/2015  0833

ND mg/LToxaphene 0.000600 06/02/2015  17181 MD06/02/2015  0833

70-130Surr: Decachlorobiphenyl 06/02/2015  1718126 %REC 1 MD06/02/2015  0833

Volatile Organic Compounds by GC/MS-EPA 524.2

ND mg/L1,1,1,2-Tetrachloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1,1-Trichloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1,2,2-Tetrachloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1,2-Trichloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1-Dichloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1-Dichloroethene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,1-Dichloropropene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2,3-Trichlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2,3-Trichloropropane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2,4-Trichlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2,4-Trimethylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2-Dichlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2-Dichloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,2-Dichloropropane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,3,5-Trimethylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,3-Dichlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,3-Dichloropropane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L1,4-Dichlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L2,2-Dichloropropane 0.00050 05/22/2015  15591 KP05/22/2015  1223
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Client Sample ID: WM02010-05B

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0622

15E0622-01Lab Sample ID:

Work Order:

Project:

Client:

05/20/2015  1120

Analyst

Date: 06/22/2015

Drinking Water

Prep Date

Order Name: 287052

ND mg/L2-Chlorotoluene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L4-Chlorotoluene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/L4-Isopropyltoluene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBromobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBromochloromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBromodichloromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBromoform 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LBromomethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LCarbon tetrachloride 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LChlorobenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LChloroethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LChloroform 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LChloromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Lcis-1,2-Dichloroethene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Lcis-1,3-Dichloropropene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LDibromochloromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LDibromomethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LDichlorodifluoromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LEthylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LHexachlorobutadiene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LIsopropylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LMethylene chloride N4, 

V1

0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LNaphthalene N40.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Ln-Butylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Ln-Propylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Lsec-Butylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LStyrene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Ltert-Butylbenzene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LTetrachloroethene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LToluene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Ltrans-1,2-Dichloroethene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/Ltrans-1,3-Dichloropropene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LTrichloroethene 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LTrichlorofluoromethane 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LTTHMs 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LVinyl chloride 0.00050 05/22/2015  15591 KP05/22/2015  1223

ND mg/LXylenes, Total 0.0015 05/22/2015  15591 KP05/22/2015  1223

70-130Surr: 1,2-Dichlorobenzene-d4 05/22/2015  155986 %REC 1 KP05/22/2015  1223

70-130Surr: 4-Bromofluorobenzene 05/22/2015  155988 %REC 1 KP05/22/2015  1223
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Client Sample ID: WM02010-05B

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0622

15E0622-01Lab Sample ID:

Work Order:

Project:

Client:

05/20/2015  1120

Analyst

Date: 06/22/2015

Drinking Water

Prep Date

Order Name: 287052

Alkalinity-SM2320B

230 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 05/27/2015  12251 CC05/27/2015  1155

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 05/27/2015  12251 CC05/27/2015  1155

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 05/27/2015  12251 CC05/27/2015  1155

230 mg/LAlkalinity, Total (As CaCO3) 2.0 05/27/2015  12251 CC05/27/2015  1155

Total Dissolved Solids (Residue, Filterable)-SM2540 C

310 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 05/22/2015  13151 CC05/21/2015  0815
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Client Sample ID: Trip Blank

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15E0622

15E0622-02Lab Sample ID:

Work Order:

Project:

Client:

05/20/2015  0000

Analyst

Date: 06/22/2015

Trip Blank

Prep Date

Order Name: 287052

EDB and DBCP-E504.1

ND mg/L1,2-Dibromo-3-chloropropane 0.000020 06/01/2015  16471 MD06/01/2015  0854

ND mg/L1,2-Dibromoethane 0.000010 06/01/2015  16471 MD06/01/2015  0854

70-130Surr: Tetrachloro-m-xylene 06/01/2015  1647121 %REC 1 MD06/01/2015  0854
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505202 - E200.7

Blank (1505202-BLK1) Prepared & Analyzed: 05/21/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Iron mg/LND 0.30

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Sodium mg/LND 5.0

LCS (1505202-BS1) Prepared & Analyzed: 05/21/2015

Barium mg/L2.1 0.050 2.000 85-115105

Beryllium mg/L0.049 0.0020 0.05000 85-11598

Cadmium mg/L0.049 0.0020 0.05000 85-11599

Calcium mg/L9.9 4.0 10.00 85-11599

Chromium mg/L0.20 0.030 0.2000 85-115100

Copper mg/L0.25 0.020 0.2500 85-115102

Iron mg/L1.0 0.30 1.000 85-115101

Magnesium mg/L10 3.0 10.00 85-115101

Nickel mg/L0.49 0.050 0.5000 85-11597

Sodium mg/L10 5.0 10.00 85-115101

LCS Dup (1505202-BSD1) Prepared & Analyzed: 05/21/2015

Barium mg/L2.1 0.050 2.000 2085-115105 0.3

Beryllium mg/L0.049 0.0020 0.05000 2085-11598 0.2

Cadmium mg/L0.049 0.0020 0.05000 2085-11599 0.1

Calcium mg/L9.8 4.0 10.00 2085-11598 0.8

Chromium mg/L0.20 0.030 0.2000 2085-115100 0.3

Copper mg/L0.26 0.020 0.2500 2085-115102 0.3

Iron mg/L1.0 0.30 1.000 2085-115101 0.1

Magnesium mg/L10 3.0 10.00 2085-115102 0.2

Nickel mg/L0.49 0.050 0.5000 2085-11597 0.1

Sodium mg/L11 5.0 10.00 2085-115106 5

Matrix Spike (1505202-MS1) Prepared & Analyzed: 05/21/2015Source: 15E0568-02

Barium mg/L2.1 0.050 2.000 0.061 70-130103

Beryllium mg/L0.049 0.0020 0.05000 ND 70-13098

Cadmium mg/L0.048 0.0020 0.05000 ND 70-13097

Calcium mg/L41 4.0 10.00 32 70-13090

Chromium mg/L0.20 0.030 0.2000 ND 70-13099

Copper mg/L0.26 0.020 0.2500 0.0069 70-130100

Iron mg/L0.98 0.30 1.000 0.0062 70-13097

Magnesium mg/L14 3.0 10.00 4.5 70-13096

Nickel mg/L0.47 0.050 0.5000 ND 70-13094

Sodium mg/L37 5.0 10.00 28 70-13092

Batch 1505221 - E200.8

Page 9 of 61



Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505221 - E200.8

Blank (1505221-BLK1) Prepared & Analyzed: 05/22/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

LCS (1505221-BS1) Prepared & Analyzed: 05/22/2015

Antimony mg/L0.048 0.00050 0.05000 85-11597

Arsenic mg/L0.049 0.00050 0.05000 85-11598

Lead mg/L0.046 0.00050 0.05000 85-11593

Selenium mg/L0.23 0.0025 0.2500 85-11592

Thallium mg/L0.045 0.00050 0.05000 85-11590

LCS Dup (1505221-BSD1) Prepared & Analyzed: 05/22/2015

Antimony mg/L0.049 0.00050 0.05000 2085-11598 2

Arsenic mg/L0.050 0.00050 0.05000 2085-115100 2

Lead mg/L0.048 0.00050 0.05000 2085-11596 3

Selenium mg/L0.24 0.0025 0.2500 2085-11595 2

Thallium mg/L0.047 0.00050 0.05000 2085-11593 3

Matrix Spike (1505221-MS1) Prepared & Analyzed: 05/22/2015Source: 15E0667-03

Antimony mg/L0.048 0.00050 0.05000 0.000058 70-13095

Arsenic mg/L0.060 0.00050 0.05000 0.011 70-13099

Lead mg/L0.055 0.00050 0.05000 0.0031 70-130104

Selenium mg/L0.25 0.0025 0.2500 0.00087 70-130100

Thallium mg/L0.050 0.00050 0.05000 ND 70-130101

Matrix Spike (1505221-MS2) Prepared & Analyzed: 05/22/2015Source: 15E0622-01

Antimony mg/L0.047 0.00050 0.05000 ND 70-13094

Arsenic mg/L0.049 0.00050 0.05000 0.00051 70-13097

Lead mg/L0.045 0.00050 0.05000 0.00089 70-13088

Selenium mg/L0.20 0.0025 0.2500 0.0019 70-13081

Thallium mg/L0.044 0.00050 0.05000 ND 70-13087

Batch 1505237 - E245.1

Blank (1505237-BLK1) Prepared: 05/26/2015 Analyzed: 05/27/2015

Mercury mg/LND 0.0010

LCS (1505237-BS1) Prepared: 05/26/2015 Analyzed: 05/27/2015

Mercury mg/L0.0051 0.0010 0.005000 85-115102

LCS Dup (1505237-BSD1) Prepared: 05/26/2015 Analyzed: 05/27/2015

Mercury mg/L0.0052 0.0010 0.005000 2085-115104 2

Matrix Spike (1505237-MS1) Prepared: 05/26/2015 Analyzed: 05/27/2015Source: 15E0502-01

Mercury mg/L0.0052 0.0010 0.005000 ND 85-115103

Matrix Spike (1505237-MS2) Prepared: 05/26/2015 Analyzed: 05/27/2015Source: 15E0622-01

Mercury mg/L0.0050 0.0010 0.005000 ND 85-115100
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505237 - E245.1

Matrix Spike Dup (1505237-MSD1) Prepared: 05/26/2015 Analyzed: 05/27/2015Source: 15E0502-01

Mercury mg/L0.0052 0.0010 0.005000 ND 2085-115104 0.8

Matrix Spike Dup (1505237-MSD2) Prepared: 05/26/2015 Analyzed: 05/27/2015Source: 15E0622-01

Mercury mg/L0.0051 0.0010 0.005000 ND 2085-115102 2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505203 - SM2540 C

Duplicate (1505203-DUP1) Prepared: 05/21/2015 Analyzed: 05/22/2015Source: 15E0586-09

Total Dissolved Solids (Residue, 

Filterable)

mg/L1700 20 1700 50.6

Duplicate (1505203-DUP2) Prepared: 05/21/2015 Analyzed: 05/22/2015Source: 15E0586-10

Total Dissolved Solids (Residue, 

Filterable)

mg/L1300 20 1300 50.6

Duplicate (1505203-DUP3) Prepared: 05/21/2015 Analyzed: 05/22/2015Source: 15E0586-11

Total Dissolved Solids (Residue, 

Filterable)

mg/L1300 20 1300 51

Batch 1505204 - E150.1

Duplicate (1505204-DUP1) Prepared & Analyzed: 05/20/2015Source: 15E0613-01

pH (pH Units) -7.3 0.0 7.3 2000

Temperature (°C) -26 27 2000.8

Duplicate (1505204-DUP2) Prepared & Analyzed: 05/20/2015Source: 15E0622-01

pH (pH Units) -7.4 0.0 7.4 2000.3

Temperature (°C) -19 19 2000.5

Batch 1505252 - E335.4

Blank (1505252-BLK1) Prepared & Analyzed: 05/26/2015

Cyanide mg/LND 0.10

LCS (1505252-BS1) Prepared & Analyzed: 05/26/2015

Cyanide mg/L1.8 0.10 2.000 90-11092

LCS Dup (1505252-BSD1) Prepared & Analyzed: 05/26/2015

Cyanide mg/L1.9 0.10 2.000 2090-11094 2

Matrix Spike (1505252-MS1) Prepared & Analyzed: 05/26/2015Source: 15E0551-01

Cyanide mg/L1.8 0.10 2.000 ND 90-11091

Matrix Spike Dup (1505252-MSD1) Prepared & Analyzed: 05/26/2015Source: 15E0551-01

Cyanide mg/L1.8 0.10 2.000 ND 2090-11092 1

Batch 1505256 - SM2320B

LCS (1505256-BS1) Prepared & Analyzed: 05/27/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-110102

LCS Dup (1505256-BSD1) Prepared & Analyzed: 05/27/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-110101 0.8

Matrix Spike (1505256-MS1) Prepared & Analyzed: 05/27/2015Source: 15E0616-02

Alkalinity, Total (As CaCO3) mg/L370 2.0 250.0 140 85-11592

Matrix Spike Dup (1505256-MSD1) Prepared & Analyzed: 05/27/2015Source: 15E0616-02

Alkalinity, Total (As CaCO3) mg/L370 2.0 250.0 140 1085-11594 1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1506004 - E504.1

Blank (1506004-BLK1) Prepared & Analyzed: 06/01/2015

1,2-Dibromo-3-chloropropane mg/LND 0.000020

1,2-Dibromoethane mg/LND 0.000010

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 70-1301170.000233

LCS (1506004-BS1) Prepared & Analyzed: 06/01/2015

1,2-Dibromo-3-chloropropane mg/L0.00024 0.000020 0.0002500 70-13095

1,2-Dibromoethane mg/L0.00027 0.000010 0.0002500 70-130107

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 70-1301070.000214

LCS Dup (1506004-BSD1) Prepared & Analyzed: 06/01/2015

1,2-Dibromo-3-chloropropane mg/L0.00026 0.000020 0.0002500 3070-130103 8

1,2-Dibromoethane mg/L0.00028 0.000010 0.0002500 3070-130110 3

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 70-1301130.000226

Matrix Spike (1506004-MS1) Prepared & Analyzed: 06/01/2015Source: 15E0622-01

1,2-Dibromo-3-chloropropane mg/L0.00026 0.000020 0.0002500 ND 70-130104

1,2-Dibromoethane mg/L0.00027 0.000010 0.0002500 ND 70-130109

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 70-1301120.000225

Batch 1506014 - E505

Blank (1506014-BLK1) Prepared & Analyzed: 06/02/2015

Aroclor 1016 mg/LND 0.0000800

Aroclor 1221 mg/LND 0.0200

Aroclor 1232 mg/LND 0.000500

Aroclor 1242 mg/LND 0.000300

Aroclor 1248 mg/LND 0.000100

Aroclor 1254 mg/LND 0.000100

Aroclor 1260 mg/LND 0.0000800

Chlordane mg/LND 0.000200

Toxaphene mg/LND 0.000600

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-130910.000911

LCS (1506014-BS1) Prepared & Analyzed: 06/02/2015

Aroclor 1016 mg/LND 0.0000800 70-130

Aroclor 1221 mg/LND 0.0200 70-130

Aroclor 1232 mg/L0.0012 0.000500 0.001250 70-13098

Aroclor 1242 mg/LND 0.000300 70-130

Aroclor 1248 mg/LND 0.000100 70-130

Aroclor 1254 mg/LND 0.000100 70-130

Aroclor 1260 mg/LND 0.0000800 70-130

Chlordane mg/LND 0.000200 70-130

Toxaphene mg/LND 0.000600 70-130

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301030.00103
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1506014 - E505

LCS Dup (1506014-BSD1) Prepared & Analyzed: 06/02/2015

Aroclor 1016 mg/LND 0.0000800 3070-130

Aroclor 1221 mg/LND 0.0200 3070-130

Aroclor 1232 mg/L0.0014 0.000500 0.001250 3070-130111 13

Aroclor 1242 mg/LND 0.000300 3070-130

Aroclor 1248 mg/LND 0.000100 3070-130

Aroclor 1254 mg/LND 0.000100 3070-130

Aroclor 1260 mg/LND 0.0000800 3070-130

Chlordane mg/LND 0.000200 3070-130

Toxaphene mg/LND 0.000600 3070-130

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301140.00114

Matrix Spike (1506014-MS1) Prepared & Analyzed: 06/02/2015Source: 15E0622-01

Aroclor 1016 mg/LND 0.0000800 ND 65-135

Aroclor 1221 mg/LND 0.0200 ND 65-135

Aroclor 1232 mg/L0.0012 0.000500 0.001250 ND 65-13598

Aroclor 1242 mg/LND 0.000300 ND 65-135

Aroclor 1248 mg/LND 0.000100 ND 65-135

Aroclor 1254 mg/LND 0.000100 ND 65-135

Aroclor 1260 mg/LND 0.0000800 ND 65-135

Chlordane mg/LND 0.000200 ND 65-135

Toxaphene mg/LND 0.000600 ND 65-135

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301070.00107
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

Blank (1505224-BLK1) Prepared & Analyzed: 05/22/2015

1,1,1,2-Tetrachloroethane mg/LND 0.00050

1,1,1-Trichloroethane mg/LND 0.00050

1,1,2,2-Tetrachloroethane mg/LND 0.00050

1,1,2-Trichloroethane mg/LND 0.00050

1,1-Dichloroethane mg/LND 0.00050

1,1-Dichloroethene mg/LND 0.00050

1,1-Dichloropropene mg/LND 0.00050

1,2,3-Trichlorobenzene mg/LND 0.00050

1,2,3-Trichloropropane mg/LND 0.00050

1,2,4-Trichlorobenzene mg/LND 0.00050

1,2,4-Trimethylbenzene mg/LND 0.00050

1,2-Dichlorobenzene mg/LND 0.00050

1,2-Dichloroethane mg/LND 0.00050

1,2-Dichloropropane mg/LND 0.00050

1,3,5-Trimethylbenzene mg/LND 0.00050

1,3-Dichlorobenzene mg/LND 0.00050

1,3-Dichloropropane mg/LND 0.00050

1,4-Dichlorobenzene mg/LND 0.00050

2,2-Dichloropropane mg/LND 0.00050

2-Chlorotoluene mg/LND 0.00050

4-Chlorotoluene mg/LND 0.00050

4-Isopropyltoluene mg/LND 0.00050

Benzene mg/LND 0.00050

Bromobenzene mg/LND 0.00050

Bromochloromethane mg/LND 0.00050

Bromodichloromethane mg/LND 0.00050

Bromoform mg/LND 0.00050

Bromomethane mg/LND 0.00050

Carbon tetrachloride mg/LND 0.00050

Chlorobenzene mg/LND 0.00050

Chloroethane mg/LND 0.00050

Chloroform mg/LND 0.00050

Chloromethane mg/LND 0.00050

cis-1,2-Dichloroethene mg/LND 0.00050

cis-1,3-Dichloropropene mg/LND 0.00050

Dibromochloromethane mg/LND 0.00050

Dibromomethane mg/LND 0.00050

Dichlorodifluoromethane mg/LND 0.00050

Ethylbenzene mg/LND 0.00050

Hexachlorobutadiene mg/LND 0.00050

Isopropylbenzene mg/LND 0.00050

Methylene chloride mg/LND 0.00050

Naphthalene mg/LND 0.00050

n-Butylbenzene mg/LND 0.00050

n-Propylbenzene mg/LND 0.00050

sec-Butylbenzene mg/LND 0.00050

Styrene mg/LND 0.00050

tert-Butylbenzene mg/LND 0.00050
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

Blank (1505224-BLK1) Prepared & Analyzed: 05/22/2015

Tetrachloroethene mg/LND 0.00050

Toluene mg/LND 0.00050

trans-1,2-Dichloroethene mg/LND 0.00050

trans-1,3-Dichloropropene mg/LND 0.00050

Trichloroethene mg/LND 0.00050

Trichlorofluoromethane mg/LND 0.00050

TTHMs mg/LND 0.00050

Vinyl chloride mg/LND 0.00050

Xylenes, Total mg/LND 0.0015

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-130870.87

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-130900.90
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

LCS (1505224-BS1) Prepared & Analyzed: 05/22/2015

1,1,1,2-Tetrachloroethane mg/L0.0053 0.00050 0.005000 70-130105

1,1,1-Trichloroethane mg/L0.0054 0.00050 0.005000 70-130108

1,1,2,2-Tetrachloroethane mg/L0.0058 0.00050 0.005000 70-130115

1,1,2-Trichloroethane mg/L0.0057 0.00050 0.005000 70-130114

1,1-Dichloroethane mg/L0.0052 0.00050 0.005000 70-130103

1,1-Dichloroethene mg/L0.0050 0.00050 0.005000 70-130101

1,1-Dichloropropene mg/L0.0051 0.00050 0.005000 70-130102

1,2,3-Trichlorobenzene mg/L0.0048 0.00050 0.005000 70-13097

1,2,3-Trichloropropane mg/L0.0056 0.00050 0.005000 70-130113

1,2,4-Trichlorobenzene mg/L0.0048 0.00050 0.005000 70-13096

1,2,4-Trimethylbenzene mg/L0.0055 0.00050 0.005000 70-130109

1,2-Dichlorobenzene mg/L0.0054 0.00050 0.005000 70-130108

1,2-Dichloroethane mg/L0.0059 0.00050 0.005000 70-130119

1,2-Dichloropropane mg/L0.0054 0.00050 0.005000 70-130108

1,3,5-Trimethylbenzene mg/L0.0056 0.00050 0.005000 70-130111

1,3-Dichlorobenzene mg/L0.0052 0.00050 0.005000 70-130104

1,3-Dichloropropane mg/L0.0057 0.00050 0.005000 70-130114

1,4-Dichlorobenzene mg/L0.0053 0.00050 0.005000 70-130106

2,2-Dichloropropane mg/L0.0045 0.00050 0.005000 70-13090

2-Chlorotoluene mg/L0.0055 0.00050 0.005000 70-130109

4-Chlorotoluene mg/L0.0055 0.00050 0.005000 70-130110

4-Isopropyltoluene mg/L0.0054 0.00050 0.005000 70-130108

Benzene mg/L0.0052 0.00050 0.005000 70-130104

Bromobenzene mg/L0.0051 0.00050 0.005000 70-130103

Bromochloromethane mg/L0.0053 0.00050 0.005000 70-130106

Bromodichloromethane mg/L0.0055 0.00050 0.005000 70-130109

Bromoform mg/L0.0052 0.00050 0.005000 70-130104

Bromomethane mg/L0.0052 0.00050 0.005000 70-130103

Carbon tetrachloride mg/L0.0054 0.00050 0.005000 70-130107

Chlorobenzene mg/L0.0049 0.00050 0.005000 70-13099

Chloroethane mg/L0.0047 0.00050 0.005000 70-13094

Chloroform mg/L0.0043 0.00050 0.005000 70-13085

Chloromethane mg/L0.0048 0.00050 0.005000 70-13095

cis-1,2-Dichloroethene mg/L0.0052 0.00050 0.005000 70-130103

cis-1,3-Dichloropropene mg/L0.0047 0.00050 0.005000 70-13094

Dibromochloromethane mg/L0.0054 0.00050 0.005000 70-130108

Dibromomethane mg/L0.0057 0.00050 0.005000 70-130114

Dichlorodifluoromethane mg/L0.0042 0.00050 0.005000 70-13083

Ethylbenzene mg/L0.0053 0.00050 0.005000 70-130107

Hexachlorobutadiene mg/L0.0051 0.00050 0.005000 70-130102

Isopropylbenzene mg/L0.0053 0.00050 0.005000 70-130107

Methyl tert-Butyl Ether (MTBE) mg/L0.0040 0.00050 0.005000 0-20080

Methylene chloride mg/L0.0055 0.00050 0.005000 70-130111

Naphthalene mg/L0.0042 0.00050 0.005000 70-13084

n-Butylbenzene mg/L0.0054 0.00050 0.005000 70-130108

n-Propylbenzene mg/L0.0054 0.00050 0.005000 70-130108

sec-Butylbenzene mg/L0.0054 0.00050 0.005000 70-130108

Styrene mg/L0.0055 0.00050 0.005000 70-130109
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

LCS (1505224-BS1) Prepared & Analyzed: 05/22/2015

tert-Butylbenzene mg/L0.0053 0.00050 0.005000 70-130106

Tetrachloroethene mg/L0.0048 0.00050 0.005000 70-13096

Toluene mg/L0.0051 0.00050 0.005000 70-130102

trans-1,2-Dichloroethene mg/L0.0049 0.00050 0.005000 70-13099

trans-1,3-Dichloropropene mg/L0.0049 0.00050 0.005000 70-13098

Trichloroethene mg/L0.0050 0.00050 0.005000 70-13099

Trichlorofluoromethane mg/L0.0052 0.00050 0.005000 70-130105

TTHMs mg/L0.020 0.00050 70-130

Vinyl chloride mg/L0.0046 0.00050 0.005000 70-13092

Xylenes, Total mg/L0.016 0.0015 70-130

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-130890.89

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-130990.99
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

LCS Dup (1505224-BSD1) Prepared & Analyzed: 05/22/2015

1,1,1,2-Tetrachloroethane mg/L0.0054 0.00050 0.005000 2070-130109 3

1,1,1-Trichloroethane mg/L0.0055 0.00050 0.005000 2070-130110 2

1,1,2,2-Tetrachloroethane mg/L0.0060 0.00050 0.005000 2070-130120 4

1,1,2-Trichloroethane mg/L0.0058 0.00050 0.005000 2070-130115 1

1,1-Dichloroethane mg/L0.0054 0.00050 0.005000 2070-130107 3

1,1-Dichloroethene mg/L0.0051 0.00050 0.005000 2070-130103 2

1,1-Dichloropropene mg/L0.0053 0.00050 0.005000 2070-130106 3

1,2,3-Trichlorobenzene mg/L0.0051 0.00050 0.005000 2070-130103 6

1,2,3-Trichloropropane mg/L0.0058 0.00050 0.005000 2070-130116 3

1,2,4-Trichlorobenzene mg/L0.0050 0.00050 0.005000 2070-130100 4

1,2,4-Trimethylbenzene mg/L0.0057 0.00050 0.005000 2070-130113 4

1,2-Dichlorobenzene mg/L0.0056 0.00050 0.005000 2070-130111 3

1,2-Dichloroethane mg/L0.0060 0.00050 0.005000 2070-130121 2

1,2-Dichloropropane mg/L0.0055 0.00050 0.005000 2070-130111 3

1,3,5-Trimethylbenzene mg/L0.0057 0.00050 0.005000 2070-130114 3

1,3-Dichlorobenzene mg/L0.0054 0.00050 0.005000 2070-130108 3

1,3-Dichloropropane mg/L0.0059 0.00050 0.005000 2070-130118 3

1,4-Dichlorobenzene mg/L0.0056 0.00050 0.005000 2070-130112 5

2,2-Dichloropropane mg/L0.0047 0.00050 0.005000 2070-13094 4

2-Chlorotoluene mg/L0.0056 0.00050 0.005000 2070-130112 2

4-Chlorotoluene mg/L0.0056 0.00050 0.005000 2070-130112 1

4-Isopropyltoluene mg/L0.0056 0.00050 0.005000 2070-130111 3

Benzene mg/L0.0055 0.00050 0.005000 2070-130109 5

Bromobenzene mg/L0.0053 0.00050 0.005000 2070-130105 2

Bromochloromethane mg/L0.0057 0.00050 0.005000 2070-130115 8

Bromodichloromethane mg/L0.0057 0.00050 0.005000 2070-130114 4

Bromoform mg/L0.0053 0.00050 0.005000 2070-130106 2

Bromomethane mg/L0.0053 0.00050 0.005000 2070-130107 3

Carbon tetrachloride mg/L0.0054 0.00050 0.005000 2070-130108 1

Chlorobenzene mg/L0.0052 0.00050 0.005000 2070-130103 4

Chloroethane mg/L0.0050 0.00050 0.005000 2070-13099 5

Chloroform mg/L0.0045 0.00050 0.005000 2070-13090 6

Chloromethane mg/L0.0049 0.00050 0.005000 2070-13098 3

cis-1,2-Dichloroethene mg/L0.0053 0.00050 0.005000 2070-130107 3

cis-1,3-Dichloropropene mg/L0.0049 0.00050 0.005000 2070-13098 4

Dibromochloromethane mg/L0.0054 0.00050 0.005000 2070-130109 0.6

Dibromomethane mg/L0.0058 0.00050 0.005000 2070-130117 2

Dichlorodifluoromethane mg/L0.0043 0.00050 0.005000 2070-13086 3

Ethylbenzene mg/L0.0055 0.00050 0.005000 2070-130109 2

Hexachlorobutadiene mg/L0.0051 0.00050 0.005000 2070-130102 0.6

Isopropylbenzene mg/L0.0055 0.00050 0.005000 2070-130109 2

Methyl tert-Butyl Ether (MTBE) mg/L0.0041 0.00050 0.005000 2000-20083 4

Methylene chloride mg/L0.0055 0.00050 0.005000 2070-130110 0.4

Naphthalene mg/L0.0047 0.00050 0.005000 2070-13095 12

n-Butylbenzene mg/L0.0056 0.00050 0.005000 2070-130112 3

n-Propylbenzene mg/L0.0055 0.00050 0.005000 2070-130110 2

sec-Butylbenzene mg/L0.0056 0.00050 0.005000 2070-130112 3

Styrene mg/L0.0056 0.00050 0.005000 2070-130113 3

Page 20 of 61



Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505224 - EPA 524.2

LCS Dup (1505224-BSD1) Prepared & Analyzed: 05/22/2015

tert-Butylbenzene mg/L0.0055 0.00050 0.005000 2070-130110 4

Tetrachloroethene mg/L0.0050 0.00050 0.005000 2070-13099 4

Toluene mg/L0.0053 0.00050 0.005000 2070-130105 3

trans-1,2-Dichloroethene mg/L0.0050 0.00050 0.005000 2070-13099 0.4

trans-1,3-Dichloropropene mg/L0.0049 0.00050 0.005000 2070-13099 0.6

Trichloroethene mg/L0.0051 0.00050 0.005000 2070-130102 3

Trichlorofluoromethane mg/L0.0052 0.00050 0.005000 2070-130105 0

TTHMs mg/L0.021 0.00050 2070-130 3

Vinyl chloride mg/L0.0048 0.00050 0.005000 2070-13095 3

Xylenes, Total mg/L0.017 0.0015 2070-130 3

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-130910.91

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-1301031.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505185 - E300

Blank (1505185-BLK1) Prepared & Analyzed: 05/20/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1505185-BS1) Prepared & Analyzed: 05/20/2015

Chloride mg/L12 1.0 12.50 90-11094

Fluoride mg/L1.9 0.50 2.000 90-11095

Nitrogen, Nitrate (As N) mg/L4.8 0.50 5.000 90-11096

Nitrogen, Nitrite (As N) mg/L2.4 0.10 2.500 90-11097

Sulfate mg/L12 5.0 12.50 90-11094

LCS Dup (1505185-BSD1) Prepared & Analyzed: 05/20/2015

Chloride mg/L12 1.0 12.50 1090-11095 0.7

Fluoride mg/L1.9 0.50 2.000 1090-11096 1

Nitrogen, Nitrate (As N) mg/L4.8 0.50 5.000 1090-11096 0.7

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 1090-11099 2

Sulfate mg/L12 5.0 12.50 1090-11095 0.6

Matrix Spike (1505185-MS1) Prepared & Analyzed: 05/20/2015Source: 15E0586-02

Nitrogen, Nitrate (As N) mg/L7.6 0.50 5.000 3.1 80-12091

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 0.13 80-12093

Matrix Spike (1505185-MS2) Prepared & Analyzed: 05/20/2015Source: 15E0586-03

Nitrogen, Nitrate (As N) mg/L6.4 0.50 5.000 1.6 80-12095

Matrix Spike (1505185-MS3) Prepared & Analyzed: 05/20/2015Source: 15E0586-04

Nitrogen, Nitrate (As N) mg/L8.8 5.000 3.9 80-12099

Matrix Spike (1505185-MS4) Prepared & Analyzed: 05/20/2015Source: 15E0586-09RE1

Fluoride mg/L2.5 2.000 0.72 80-12091

Matrix Spike (1505185-MS5) Prepared & Analyzed: 05/20/2015Source: 15E0586-09

Chloride mg/L14 12.50 1.9 80-12094

Matrix Spike (1505185-MS6) Prepared & Analyzed: 05/20/2015Source: 15E0586-09

Sulfate mg/L20 12.50 8.1 80-12092

Matrix Spike (1505185-MS7) Prepared & Analyzed: 05/20/2015Source: 15E0586-09RE2

Nitrogen, Nitrate (As N) mg/L8.7 5.000 3.7 80-12099

Matrix Spike (1505185-MS8) Prepared & Analyzed: 05/20/2015Source: 15E0586-10RE1

Fluoride mg/L2.6 2.000 0.82 80-12090

Matrix Spike (1505185-MS9) Prepared & Analyzed: 05/20/2015Source: 15E0586-10

Chloride mg/L17 12.50 4.4 80-12099

Nitrogen, Nitrate (As N) mg/L7.5 5.000 2.5 80-120100

Matrix Spike (1505185-MSA) Prepared & Analyzed: 05/20/2015Source: 15E0586-10RE2

Sulfate mg/L21 12.50 8.7 80-12096
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15E0622

05/20/2015

Date: 06/22/2015

Batch 1505185 - E300

Matrix Spike (1505185-MSB) Prepared & Analyzed: 05/20/2015Source: 15E0586-11RE1

Fluoride mg/L2.7 2.000 0.82 80-12092

Matrix Spike (1505185-MSC) Prepared: 05/20/2015 Analyzed: 05/21/2015Source: 15E0586-11

Chloride mg/L16 12.50 4.3 80-12094

Nitrogen, Nitrate (As N) mg/L7.2 5.000 2.4 80-12095

Matrix Spike (1505185-MSD) Prepared: 05/20/2015 Analyzed: 05/21/2015Source: 15E0586-11RE2

Sulfate mg/L21 12.50 9.1 80-12098

Matrix Spike Dup (1505185-MSD1) Prepared & Analyzed: 05/20/2015Source: 15E0586-02

Nitrogen, Nitrate (As N) mg/L7.9 0.50 5.000 3.1 1080-12096 3

Nitrogen, Nitrite (As N) mg/L2.6 0.10 2.500 0.13 1080-12097 4

Matrix Spike Dup (1505185-MSD2) Prepared & Analyzed: 05/20/2015Source: 15E0586-03

Nitrogen, Nitrate (As N) mg/L6.4 0.50 5.000 1.6 1080-12094 1

Matrix Spike Dup (1505185-MSD3) Prepared & Analyzed: 05/20/2015Source: 15E0586-04

Nitrogen, Nitrate (As N) mg/L8.8 5.000 3.9 1080-12098 0.1

Matrix Spike Dup (1505185-MSD4) Prepared & Analyzed: 05/20/2015Source: 15E0586-09RE1

Fluoride mg/L2.6 2.000 0.72 1080-12091 0.4

Matrix Spike Dup (1505185-MSD5) Prepared & Analyzed: 05/20/2015Source: 15E0586-09

Chloride mg/L14 12.50 1.9 1080-12098 3

Matrix Spike Dup (1505185-MSD6) Prepared & Analyzed: 05/20/2015Source: 15E0586-09

Sulfate mg/L19 12.50 8.1 1080-12089 2

Matrix Spike Dup (1505185-MSD7) Prepared & Analyzed: 05/20/2015Source: 15E0586-09RE2

Nitrogen, Nitrate (As N) mg/L8.6 5.000 3.7 1080-12098 0.6

Matrix Spike Dup (1505185-MSD8) Prepared & Analyzed: 05/20/2015Source: 15E0586-10RE1

Fluoride mg/L2.7 2.000 0.82 1080-12092 1

Matrix Spike Dup (1505185-MSD9) Prepared & Analyzed: 05/20/2015Source: 15E0586-10

Chloride mg/L17 12.50 4.4 1080-12098 1

Nitrogen, Nitrate (As N) mg/L7.4 5.000 2.5 1080-12099 1

Matrix Spike Dup (1505185-MSDA) Prepared & Analyzed: 05/20/2015Source: 15E0586-10RE2

Sulfate mg/L21 12.50 8.7 1080-120100

Matrix Spike Dup (1505185-MSDB) Prepared: 05/20/2015 Analyzed: 05/21/2015Source: 15E0586-11RE1

Fluoride mg/L2.7 2.000 0.82 1080-12092 0.04

Matrix Spike Dup (1505185-MSDC) Prepared: 05/20/2015 Analyzed: 05/21/2015Source: 15E0586-11

Chloride mg/L16 12.50 4.3 1080-12094 0.4

Nitrogen, Nitrate (As N) mg/L7.2 5.000 2.4 1080-12095 0.3

Matrix Spike Dup (1505185-MSDD) Prepared: 05/20/2015 Analyzed: 05/21/2015Source: 15E0586-11RE2

Sulfate mg/L22 12.50 9.1 1080-12099
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�����	�����	
���s���t�/��	������+��������u��p��n�+�p
��p�������p	��tv�p��������������w���x����y�����311z.2{1r33|1.}x~ ������������Page 61 of 61



August 26, 2015

Melanie Lindsey

Clear Creek Associates

221 N. Court Ave., Suite 101

Tucson, AZ  85701

TEL (520) 622-3222

FAX (520) 622-4040

RE: Water Supply Study                                                                             

Dear Melanie Lindsey,

Turner Laboratories, Inc. received 2 sample(s) on 07/23/2015 for the analyses presented in the 

following report.

All results are intended to be considered in their entirety, and Turner Laboratories, Inc. is not 

responsible for use of less than the complete report. Results apply only to the samples analyzed. 

Samples will be disposed of 30 days after issue of our report unless special arrangements are 

made.

The pages that follow may contain sensitive, privileged or confidential information intended 

solely for the addressee named above. If you receive this message and are not the agent or 

employee of the addressee, this communication has been sent in error. Please do not disseminate 

or copy any of the attached and notify the sender immediately by telephone. Please also return the 

attached sheet(s) to the sender by mail.

Please call if you have any questions.

Respectfully submitted,

Turner Laboratories, Inc.

ADHS License AZ0066

Terri Garcia

Technical Director

Work Order No.: 15G0785

Order Name: 287052

2445 NORTH COYOTE DRIVE n SUITE #104 n TUCSON, ARIZONA 85745 n 520 882-5880 n FAX# 520 882-9788
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Lab Sample ID Client Sample ID Collection Date/Time

Project:

Turner Laboratories, Inc.

Client:

Work Order:
Work Order Sample SummaryDate Received:

Date: 08/26/2015

Matrix

Order: 287052
Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

15G0785-01 55-224635 Ground Water 07/22/2015  1320

15G0785-02 Trip Blank Trip Blank 07/22/2015  0000
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Project:

Turner Laboratories, Inc.

Client:

Work Order:
Case NarrativeDate Received:

Date: 08/26/2015

15G0785

Clear Creek Associates

Water Supply Study

07/23/2015

The asbestos analysis was performed by Fiberquant in Phoenix, AZ.

The radiochemistry analysis was performed by Radiation Safety Engineering, Inc. in Chandler, AZ.

Several synthetic organic compound analyses were performed by Eurofins Eaton Analytical in South Bend, IN. 

C4 Confirmatory analysis was past holding time

H5 This test is specified to be performed in the field within 15 minutes of sampling; sample was 

received and analyzed past the regulatory holding time.

N4 The Minimum Reporting Limit (MRL) verificataion check did not meet laboratory acceptance 

limits.

R6 LCS/LCSD RPD exceeded the method acceptance limit. Recovery met the acceptance criteria.

S4 Surrogate recovery was above laboratory and method acceptance limits. No target analytes were 

detected in the sample.

Not Detected at or above the PQLND 

Practical Quantitation LimitPQL 

DF Dilution Factor

All soil, sludge, and solid matrix determinations are reported on a wet weight basis unless otherwise noted.  
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Client Sample ID: 55-224635

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0785

15G0785-01Lab Sample ID:

Work Order:

Project:

Client:

07/22/2015  1320

Analyst

Date: 08/26/2015

Ground Water

Prep Date

Order Name: 287052

Langelier Index-Calculation

0.20 LILangelier Index -8.0 08/19/2015  09551 DW07/24/2015  1131

Hardness, Ca-Calculation

120 mg/LHardness, Calcium (As CaCO3) 08/03/2015  15451 RAD07/29/2015  1015

Coliform by Colitag-Colitag Mod.

CC07/24/2015  0845Total Coliform Absent 07/23/2015  1040

pH-E150.1

7.8 -pH (pH Units) H50.0 07/23/2015  10501 MR07/23/2015  1035

20 -Temperature (°C) H5 07/23/2015  10501 MR07/23/2015  1035

ICP Total Metals-E200.7

0.30 mg/LBarium 0.050 08/03/2015  15461 RAD07/29/2015  1015

ND mg/LBeryllium 0.0020 08/03/2015  15461 RAD07/29/2015  1015

ND mg/LCadmium 0.0020 08/03/2015  15461 RAD07/29/2015  1015

46 mg/LCalcium 4.0 08/03/2015  15451 RAD07/29/2015  1015

ND mg/LChromium 0.030 08/03/2015  15461 RAD07/29/2015  1015

ND mg/LCopper 0.020 08/03/2015  15461 RAD07/29/2015  1015

ND mg/LIron 0.30 08/03/2015  15451 RAD07/29/2015  1015

7.3 mg/LMagnesium 3.0 08/03/2015  15451 RAD07/29/2015  1015

ND mg/LNickel 0.050 08/03/2015  15461 RAD07/29/2015  1015

16 mg/LSodium 5.0 08/03/2015  15451 RAD07/29/2015  1015

ICP/MS Total Metals-E200.8

ND mg/LAntimony 0.00050 07/29/2015  13261 RAD07/27/2015  1100

0.0019 mg/LArsenic 0.00050 07/29/2015  13261 RAD07/27/2015  1100

ND mg/LLead 0.00050 07/29/2015  13261 RAD07/27/2015  1100

ND mg/LSelenium 0.0025 07/29/2015  13261 RAD07/27/2015  1100

ND mg/LThallium 0.00050 07/29/2015  13261 RAD07/27/2015  1100

CVAA Total Mercury-E245.1

ND mg/LMercury 0.0010 07/27/2015  15461 RAD07/27/2015  1010

Anions by Ion Chromatography-E300

7.5 mg/LChloride 1.0 07/23/2015  11581 MR07/23/2015  1130

ND mg/LFluoride 0.50 07/23/2015  11581 MR07/23/2015  1130

1.2 mg/LNitrogen, Nitrate (As N) 0.50 07/23/2015  11581 MR07/23/2015  1130

ND mg/LNitrogen, Nitrite (As N) 0.10 07/23/2015  11581 MR07/23/2015  1130

6.2 mg/LSulfate 5.0 07/23/2015  11581 MR07/23/2015  1130
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Client Sample ID: 55-224635

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0785

15G0785-01Lab Sample ID:

Work Order:

Project:

Client:

07/22/2015  1320

Analyst

Date: 08/26/2015

Ground Water

Prep Date

Order Name: 287052

Cyanide-E335.4

ND mg/LCyanide 0.10 08/04/2015  15351 CC08/03/2015  0830

EDB and DBCP-E504.1

ND mg/L1,2-Dibromo-3-chloropropane C40.000020 07/25/2015  02071 MD07/24/2015  0855

ND mg/L1,2-Dibromoethane C40.000010 07/25/2015  02071 MD07/24/2015  0855

86.5-128.7Surr: Tetrachloro-m-xylene 07/25/2015   207121 C4 %REC 1 MD07/24/2015  0855

PCBs by 505-E505

ND mg/LAroclor 1016 0.0000800 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1221 0.0200 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1232 0.000500 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1242 0.000300 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1248 0.000100 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1254 0.000100 08/05/2015  18411 MD08/05/2015  0846

ND mg/LAroclor 1260 0.0000800 08/05/2015  18411 MD08/05/2015  0846

ND mg/LChlordane 0.000200 08/05/2015  18411 MD08/05/2015  0846

ND mg/LToxaphene 0.000600 08/05/2015  18411 MD08/05/2015  0846

70-130Surr: Decachlorobiphenyl 08/05/2015  1841112 %REC 1 MD08/05/2015  0846

Volatile Organic Compounds by GC/MS-EPA 524.2

ND mg/L1,1,1,2-Tetrachloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1,1-Trichloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1,2,2-Tetrachloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1,2-Trichloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1-Dichloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1-Dichloroethene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,1-Dichloropropene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2,3-Trichlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2,3-Trichloropropane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2,4-Trichlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2,4-Trimethylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2-Dichlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2-Dichloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,2-Dichloropropane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,3,5-Trimethylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,3-Dichlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,3-Dichloropropane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L1,4-Dichlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L2,2-Dichloropropane 0.00050 08/03/2015  16081 KP08/03/2015  1045
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Client Sample ID: 55-224635

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0785

15G0785-01Lab Sample ID:

Work Order:

Project:

Client:

07/22/2015  1320

Analyst

Date: 08/26/2015

Ground Water

Prep Date

Order Name: 287052

ND mg/L2-Chlorotoluene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L4-Chlorotoluene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/L4-Isopropyltoluene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBromobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBromochloromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBromodichloromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBromoform 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LBromomethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LCarbon tetrachloride N40.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LChlorobenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LChloroethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LChloroform 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LChloromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Lcis-1,2-Dichloroethene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Lcis-1,3-Dichloropropene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LDibromochloromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LDibromomethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LDichlorodifluoromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LEthylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LHexachlorobutadiene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LIsopropylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LMethylene chloride 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LNaphthalene N40.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Ln-Butylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Ln-Propylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Lsec-Butylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LStyrene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Ltert-Butylbenzene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LTetrachloroethene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LToluene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Ltrans-1,2-Dichloroethene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/Ltrans-1,3-Dichloropropene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LTrichloroethene 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LTrichlorofluoromethane 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LTTHMs 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LVinyl chloride 0.00050 08/03/2015  16081 KP08/03/2015  1045

ND mg/LXylenes, Total 0.0015 08/03/2015  16081 KP08/03/2015  1045

70-130Surr: 1,2-Dichlorobenzene-d4 08/03/2015  160890 %REC 1 KP08/03/2015  1045

70-130Surr: 4-Bromofluorobenzene 08/03/2015  160895 %REC 1 KP08/03/2015  1045

Alkalinity-SM2320B
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Client Sample ID: 55-224635

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0785

15G0785-01Lab Sample ID:

Work Order:

Project:

Client:

07/22/2015  1320

Analyst

Date: 08/26/2015

Ground Water

Prep Date

Order Name: 287052

180 mg/LAlkalinity, Bicarbonate (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

ND mg/LAlkalinity, Carbonate (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

ND mg/LAlkalinity, Hydroxide (As 

CaCO3)

2.0 07/29/2015  16201 CC07/29/2015  1530

180 mg/LAlkalinity, Total (As CaCO3) 2.0 07/29/2015  16201 CC07/29/2015  1530

Total Dissolved Solids (Residue, Filterable)-SM2540 C

210 mg/LTotal Dissolved Solids (Residue, 

Filterable)

20 07/24/2015  13401 CC07/23/2015  0850
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Client Sample ID: Trip Blank

Result Units DF Analysis DatePQLAnalyses

Collection Date/Time:

Matrix:

Qual

Turner Laboratories, Inc.

Clear Creek Associates

Water Supply Study

15G0785

15G0785-02Lab Sample ID:

Work Order:

Project:

Client:

07/22/2015  0000

Analyst

Date: 08/26/2015

Trip Blank

Prep Date

Order Name: 287052

EDB and DBCP-E504.1

ND mg/L1,2-Dibromo-3-chloropropane C40.000020 07/25/2015  02421 MD07/24/2015  0855

ND mg/L1,2-Dibromoethane C40.000010 07/25/2015  02421 MD07/24/2015  0855

86.5-128.7Surr: Tetrachloro-m-xylene 07/25/2015   242131 C4, 

S4

%REC 1 MD07/24/2015  0855
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1507289 - E245.1

Blank (1507289-BLK1) Prepared & Analyzed: 07/27/2015

Mercury mg/LND 0.0010

LCS (1507289-BS1) Prepared & Analyzed: 07/27/2015

Mercury mg/L0.0048 0.0010 0.005000 85-11596

LCS Dup (1507289-BSD1) Prepared & Analyzed: 07/27/2015

Mercury mg/L0.0046 0.0010 0.005000 2085-11593 4

Matrix Spike (1507289-MS1) Prepared & Analyzed: 07/27/2015Source: 15G0739-01

Mercury mg/L0.0050 0.0010 0.005000 ND 85-115100

Matrix Spike (1507289-MS2) Prepared & Analyzed: 07/27/2015Source: 15G0775-01

Mercury mg/L0.0050 0.0010 0.005000 0.000016 85-11599

Matrix Spike Dup (1507289-MSD1) Prepared & Analyzed: 07/27/2015Source: 15G0739-01

Mercury mg/L0.0049 0.0010 0.005000 ND 2085-11598 2

Matrix Spike Dup (1507289-MSD2) Prepared & Analyzed: 07/27/2015Source: 15G0775-01

Mercury mg/L0.0050 0.0010 0.005000 0.000016 2085-11599 0.06

Batch 1507290 - E200.8

Blank (1507290-BLK1) Prepared: 07/27/2015 Analyzed: 07/29/2015

Antimony mg/LND 0.00050

Arsenic mg/LND 0.00050

Lead mg/LND 0.00050

Selenium mg/LND 0.0025

Thallium mg/LND 0.00050

LCS (1507290-BS1) Prepared: 07/27/2015 Analyzed: 07/29/2015

Antimony mg/L0.050 0.00050 0.05000 85-115100

Arsenic mg/L0.051 0.00050 0.05000 85-115103

Lead mg/L0.048 0.00050 0.05000 85-11597

Selenium mg/L0.26 0.0025 0.2500 85-115104

Thallium mg/L0.048 0.00050 0.05000 85-11596

LCS Dup (1507290-BSD1) Prepared: 07/27/2015 Analyzed: 07/29/2015

Antimony mg/L0.049 0.00050 0.05000 2085-11598 2

Arsenic mg/L0.051 0.00050 0.05000 2085-115101 1

Lead mg/L0.048 0.00050 0.05000 2085-11596 0.7

Selenium mg/L0.26 0.0025 0.2500 2085-115103 0.7

Thallium mg/L0.046 0.00050 0.05000 2085-11593 3

Matrix Spike (1507290-MS1) Prepared: 07/27/2015 Analyzed: 07/29/2015Source: 15G0806-02

Antimony mg/L0.046 0.00050 0.05000 0.000018 70-13091

Arsenic mg/L0.060 0.00050 0.05000 0.0094 70-130102

Lead mg/L0.045 0.00050 0.05000 0.00061 70-13090

Selenium mg/L0.28 0.0025 0.2500 0.00073 70-130111

Thallium mg/L0.044 0.00050 0.05000 ND 70-13089
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1507290 - E200.8

Matrix Spike (1507290-MS2) Prepared: 07/27/2015 Analyzed: 07/29/2015Source: 15G0811-04

Antimony mg/L0.046 0.00050 0.05000 0.000026 70-13092

Arsenic mg/L0.050 0.00050 0.05000 0.0018 70-13097

Lead mg/L0.046 0.00050 0.05000 0.00020 70-13091

Selenium mg/L0.24 0.0025 0.2500 0.0010 70-13094

Thallium mg/L0.044 0.00050 0.05000 ND 70-13087

Batch 1508011 - E200.7

Blank (1508011-BLK1) Prepared: 07/29/2015 Analyzed: 08/03/2015

Barium mg/LND 0.050

Beryllium mg/LND 0.0020

Cadmium mg/LND 0.0020

Calcium mg/LND 4.0

Chromium mg/LND 0.030

Copper mg/LND 0.020

Iron mg/LND 0.30

Magnesium mg/LND 3.0

Nickel mg/LND 0.050

Sodium mg/LND 5.0

LCS (1508011-BS1) Prepared: 07/29/2015 Analyzed: 08/03/2015

Barium mg/L2.1 0.050 2.000 85-115106

Beryllium mg/L0.049 0.0020 0.05000 85-11598

Cadmium mg/L0.049 0.0020 0.05000 85-11599

Calcium mg/L10 4.0 10.00 85-115102

Chromium mg/L0.20 0.030 0.2000 85-115101

Copper mg/L0.25 0.020 0.2500 85-115102

Iron mg/L0.96 0.30 1.000 85-11596

Magnesium mg/L10 3.0 10.00 85-115101

Nickel mg/L0.48 0.050 0.5000 85-11597

Sodium mg/L11 5.0 10.00 85-115106

LCS Dup (1508011-BSD1) Prepared: 07/29/2015 Analyzed: 08/03/2015

Barium mg/L2.1 0.050 2.000 2085-115106 0.03

Beryllium mg/L0.049 0.0020 0.05000 2085-11599 0.09

Cadmium mg/L0.050 0.0020 0.05000 2085-11599 0.5

Calcium mg/L10 4.0 10.00 2085-115101 0.6

Chromium mg/L0.20 0.030 0.2000 2085-115101 0.5

Copper mg/L0.25 0.020 0.2500 2085-115101 0.7

Iron mg/L0.97 0.30 1.000 2085-11597 0.7

Magnesium mg/L10 3.0 10.00 2085-115101 0.1

Nickel mg/L0.48 0.050 0.5000 2085-11597 0.04

Sodium mg/L11 5.0 10.00 2085-115107 1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508011 - E200.7

Matrix Spike (1508011-MS1) Prepared: 07/29/2015 Analyzed: 08/03/2015Source: 15G0739-01

Barium mg/L2.1 0.050 2.000 0.0053 70-130103

Beryllium mg/L0.049 0.0020 0.05000 ND 70-13099

Cadmium mg/L0.049 0.0020 0.05000 ND 70-13097

Calcium mg/L55 4.0 10.00 45 70-13094

Chromium mg/L0.20 0.030 0.2000 ND 70-130100

Copper mg/L0.25 0.020 0.2500 ND 70-13098

Iron mg/L1.3 0.30 1.000 0.29 70-13096

Magnesium mg/L24 3.0 10.00 14 70-13094

Nickel mg/L0.48 0.050 0.5000 ND 70-13095

Sodium mg/L32 5.0 10.00 22 70-13095
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1507256 - E150.1

Duplicate (1507256-DUP1) Prepared & Analyzed: 07/23/2015Source: 15G0785-01

pH (pH Units) -7.9 0.0 7.8 200 H51

Temperature (°C) -21 20 200 H53

Batch 1507266 - SM2540 C

Duplicate (1507266-DUP1) Prepared: 07/23/2015 Analyzed: 07/24/2015Source: 15G0730-01

Total Dissolved Solids (Residue, 

Filterable)

mg/L380 20 390 50.8

Batch 1507320 - SM2320B

LCS (1507320-BS1) Prepared & Analyzed: 07/29/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 90-11099

LCS Dup (1507320-BSD1) Prepared & Analyzed: 07/29/2015

Alkalinity, Total (As CaCO3) mg/L250 2.0 250.0 1090-11098 0.8

Matrix Spike (1507320-MS1) Prepared & Analyzed: 07/29/2015Source: 15G0775-01

Alkalinity, Total (As CaCO3) mg/L340 2.0 250.0 98 85-11597

Matrix Spike Dup (1507320-MSD1) Prepared & Analyzed: 07/29/2015Source: 15G0775-01

Alkalinity, Total (As CaCO3) mg/L340 2.0 250.0 98 1085-11598 0.6

Batch 1508009 - E335.4

Blank (1508009-BLK1) Prepared: 08/03/2015 Analyzed: 08/04/2015

Cyanide mg/LND 0.10

LCS (1508009-BS1) Prepared: 08/03/2015 Analyzed: 08/04/2015

Cyanide mg/L2.0 0.10 2.000 90-11099

LCS Dup (1508009-BSD1) Prepared: 08/03/2015 Analyzed: 08/04/2015

Cyanide mg/L2.0 0.10 2.000 2090-11099 0.7

Matrix Spike (1508009-MS1) Prepared: 08/03/2015 Analyzed: 08/04/2015Source: 15G0833-01

Cyanide mg/L2.0 0.10 2.000 ND 90-110101

Matrix Spike Dup (1508009-MSD1) Prepared: 08/03/2015 Analyzed: 08/04/2015Source: 15G0833-01

Cyanide mg/L1.9 0.10 2.000 ND 2090-11095 6
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1507260 - E504.1

Blank (1507260-BLK1) Prepared & Analyzed: 07/24/2015

1,2-Dibromo-3-chloropropane mg/LND 0.000020

1,2-Dibromoethane mg/LND 0.000010

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 86.5-128.71160.000232

LCS (1507260-BS1) Prepared & Analyzed: 07/24/2015

1,2-Dibromo-3-chloropropane mg/L0.00022 0.000020 0.0002500 70-13087

1,2-Dibromoethane mg/L0.00023 0.000010 0.0002500 70-13094

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 92.9-132.11160.000232

LCS (1507260-BS2) Prepared & Analyzed: 07/24/2015

1,2-Dibromo-3-chloropropane mg/L0.00024 0.000020 0.0002500 70-13094

1,2-Dibromoethane mg/L0.00025 0.000010 0.0002500 70-130101

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 92.9-132.11280.000255

LCS Dup (1507260-BSD1) Prepared & Analyzed: 07/24/2015

1,2-Dibromo-3-chloropropane mg/L0.00024 0.000020 0.0002500 3070-13095 8

1,2-Dibromoethane mg/L0.00025 0.000010 0.0002500 3070-130102 8

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 92.9-132.11280.000255

Matrix Spike (1507260-MS1) Prepared & Analyzed: 07/24/2015Source: 15G0737-01

1,2-Dibromo-3-chloropropane mg/L0.00022 0.000020 0.0002500 ND 70-13089

1,2-Dibromoethane mg/L0.00024 0.000010 0.0002500 ND 70-13094

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 86.5-128.71130.000227

Matrix Spike (1507260-MS2) Prepared: 07/24/2015 Analyzed: 07/25/2015Source: 15G0775-01

1,2-Dibromo-3-chloropropane mg/L0.00023 0.000020 0.0002500 ND 70-13092

1,2-Dibromoethane mg/L0.00025 0.000010 0.0002500 ND 70-13099

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 86.5-128.71260.000252

Batch 1508034 - E505

Blank (1508034-BLK1) Prepared & Analyzed: 08/05/2015

Aroclor 1016 mg/LND 0.0000800

Aroclor 1221 mg/LND 0.0200

Aroclor 1232 mg/LND 0.000500

Aroclor 1242 mg/LND 0.000300

Aroclor 1248 mg/LND 0.000100

Aroclor 1254 mg/LND 0.000100

Aroclor 1260 mg/LND 0.0000800

Chlordane mg/LND 0.000200

Toxaphene mg/LND 0.000600

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301140.00114
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508034 - E505

LCS (1508034-BS1) Prepared & Analyzed: 08/05/2015

Aroclor 1016 mg/LND 0.0000800 70-130

Aroclor 1221 mg/LND 0.0200 70-130

Aroclor 1232 mg/LND 0.000500 70-130

Aroclor 1242 mg/LND 0.000300 70-130

Aroclor 1248 mg/LND 0.000100 70-130

Aroclor 1254 mg/LND 0.000100 70-130

Aroclor 1260 mg/LND 0.0000800 70-130

Chlordane mg/LND 0.000200 70-130

Toxaphene mg/L0.0014 0.000600 0.001500 70-13091

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-130800.000797

LCS Dup (1508034-BSD1) Prepared & Analyzed: 08/05/2015

Aroclor 1016 mg/LND 0.0000800 3070-130

Aroclor 1221 mg/LND 0.0200 3070-130

Aroclor 1232 mg/LND 0.000500 3070-130

Aroclor 1242 mg/LND 0.000300 3070-130

Aroclor 1248 mg/LND 0.000100 3070-130

Aroclor 1254 mg/LND 0.000100 3070-130

Aroclor 1260 mg/LND 0.0000800 3070-130

Chlordane mg/LND 0.000200 3070-130

Toxaphene mg/L0.0016 0.000600 0.001500 3070-130103 12

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301070.00107

Matrix Spike (1508034-MS1) Prepared & Analyzed: 08/05/2015Source: 15H0305-01

Aroclor 1016 mg/LND 0.0000800 ND 65-135

Aroclor 1221 mg/LND 0.0200 ND 65-135

Aroclor 1232 mg/LND 0.000500 ND 65-135

Aroclor 1242 mg/LND 0.000300 ND 65-135

Aroclor 1248 mg/LND 0.000100 ND 65-135

Aroclor 1254 mg/LND 0.000100 ND 65-135

Aroclor 1260 mg/LND 0.0000800 ND 65-135

Chlordane mg/LND 0.000200 ND 65-135

Toxaphene mg/L0.0016 0.000600 0.001500 ND 65-135107

mg/L 0.001000Surrogate: Decachlorobiphenyl 70-1301230.00123

Batch 1508072 - E504.1

Blank (1508072-BLK1) Prepared & Analyzed: 08/07/2015

1,2-Dibromo-3-chloropropane mg/LND 0.000020

1,2-Dibromoethane mg/LND 0.000010

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 86.5-128.71150.000230

LCS (1508072-BS1) Prepared & Analyzed: 08/07/2015

1,2-Dibromo-3-chloropropane mg/L0.00021 0.000020 0.0002500 70-13085

1,2-Dibromoethane mg/L0.00026 0.000010 0.0002500 70-130103

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 92.9-132.11110.000222
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508072 - E504.1

LCS Dup (1508072-BSD1) Prepared & Analyzed: 08/07/2015

1,2-Dibromo-3-chloropropane mg/L0.00022 0.000020 0.0002500 3070-13086 1

1,2-Dibromoethane mg/L0.00026 0.000010 0.0002500 3070-130104 1

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 92.9-132.11130.000226

Matrix Spike (1508072-MS1) Prepared & Analyzed: 08/07/2015Source: 15H0305-01

1,2-Dibromo-3-chloropropane mg/L0.00021 0.000020 0.0002500 ND 70-13084

1,2-Dibromoethane mg/L0.00027 0.000010 0.0002500 ND 70-130106

mg/L 0.0002000Surrogate: Tetrachloro-m-xylene 86.5-128.71120.000224
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

Blank (1508006-BLK1) Prepared & Analyzed: 08/03/2015

1,1,1,2-Tetrachloroethane mg/LND 0.00050

1,1,1-Trichloroethane mg/LND 0.00050

1,1,2,2-Tetrachloroethane mg/LND 0.00050

1,1,2-Trichloroethane mg/LND 0.00050

1,1-Dichloroethane mg/LND 0.00050

1,1-Dichloroethene mg/LND 0.00050

1,1-Dichloropropene mg/LND 0.00050

1,2,3-Trichlorobenzene mg/LND 0.00050

1,2,3-Trichloropropane mg/LND 0.00050

1,2,4-Trichlorobenzene mg/LND 0.00050

1,2,4-Trimethylbenzene mg/LND 0.00050

1,2-Dichlorobenzene mg/LND 0.00050

1,2-Dichloroethane mg/LND 0.00050

1,2-Dichloropropane mg/LND 0.00050

1,3,5-Trimethylbenzene mg/LND 0.00050

1,3-Dichlorobenzene mg/LND 0.00050

1,3-Dichloropropane mg/LND 0.00050

1,4-Dichlorobenzene mg/LND 0.00050

2,2-Dichloropropane mg/LND 0.00050

2-Chlorotoluene mg/LND 0.00050

4-Chlorotoluene mg/LND 0.00050

4-Isopropyltoluene mg/LND 0.00050

Benzene mg/LND 0.00050

Bromobenzene mg/LND 0.00050

Bromochloromethane mg/LND 0.00050

Bromodichloromethane mg/LND 0.00050

Bromoform mg/LND 0.00050

Bromomethane mg/LND 0.00050

Carbon tetrachloride mg/LND 0.00050

Chlorobenzene mg/LND 0.00050

Chloroethane mg/LND 0.00050

Chloroform mg/LND 0.00050

Chloromethane mg/LND 0.00050

cis-1,2-Dichloroethene mg/LND 0.00050

cis-1,3-Dichloropropene mg/LND 0.00050

Dibromochloromethane mg/LND 0.00050

Dibromomethane mg/LND 0.00050

Dichlorodifluoromethane mg/LND 0.00050

Ethylbenzene mg/LND 0.00050

Hexachlorobutadiene mg/LND 0.00050

Isopropylbenzene mg/LND 0.00050

Methylene chloride mg/LND 0.00050

Naphthalene mg/LND 0.00050

n-Butylbenzene mg/LND 0.00050

n-Propylbenzene mg/LND 0.00050

sec-Butylbenzene mg/LND 0.00050

Styrene mg/LND 0.00050

tert-Butylbenzene mg/LND 0.00050
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

Blank (1508006-BLK1) Prepared & Analyzed: 08/03/2015

Tetrachloroethene mg/LND 0.00050

Toluene mg/LND 0.00050

trans-1,2-Dichloroethene mg/LND 0.00050

trans-1,3-Dichloropropene mg/LND 0.00050

Trichloroethene mg/LND 0.00050

Trichlorofluoromethane mg/LND 0.00050

TTHMs mg/LND 0.00050

Vinyl chloride mg/LND 0.00050

Xylenes, Total mg/LND 0.0015

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-1301021.0

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-1301101.1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

LCS (1508006-BS1) Prepared & Analyzed: 08/03/2015

1,1,1,2-Tetrachloroethane mg/L0.0048 0.00050 0.005000 70-13095

1,1,1-Trichloroethane mg/L0.0051 0.00050 0.005000 70-130103

1,1,2,2-Tetrachloroethane mg/L0.0042 0.00050 0.005000 70-13084

1,1,2-Trichloroethane mg/L0.0043 0.00050 0.005000 70-13086

1,1-Dichloroethane mg/L0.0047 0.00050 0.005000 70-13093

1,1-Dichloroethene mg/L0.0049 0.00050 0.005000 70-13099

1,1-Dichloropropene mg/L0.0050 0.00050 0.005000 70-130100

1,2,3-Trichlorobenzene mg/L0.0047 0.00050 0.005000 70-13093

1,2,3-Trichloropropane mg/L0.0048 0.00050 0.005000 70-13095

1,2,4-Trichlorobenzene mg/L0.0049 0.00050 0.005000 70-13098

1,2,4-Trimethylbenzene mg/L0.0054 0.00050 0.005000 70-130107

1,2-Dichlorobenzene mg/L0.0047 0.00050 0.005000 70-13094

1,2-Dichloroethane mg/L0.0053 0.00050 0.005000 70-130105

1,2-Dichloropropane mg/L0.0044 0.00050 0.005000 70-13088

1,3,5-Trimethylbenzene mg/L0.0055 0.00050 0.005000 70-130109

1,3-Dichlorobenzene mg/L0.0048 0.00050 0.005000 70-13097

1,3-Dichloropropane mg/L0.0046 0.00050 0.005000 70-13092

1,4-Dichlorobenzene mg/L0.0050 0.00050 0.005000 70-13099

2,2-Dichloropropane mg/L0.0044 0.00050 0.005000 70-13088

2-Chlorotoluene mg/L0.0053 0.00050 0.005000 70-130106

4-Chlorotoluene mg/L0.0054 0.00050 0.005000 70-130108

4-Isopropyltoluene mg/L0.0054 0.00050 0.005000 70-130109

Benzene mg/L0.0048 0.00050 0.005000 70-13096

Bromobenzene mg/L0.0047 0.00050 0.005000 70-13094

Bromochloromethane mg/L0.0046 0.00050 0.005000 70-13092

Bromodichloromethane mg/L0.0049 0.00050 0.005000 70-13099

Bromoform mg/L0.0046 0.00050 0.005000 70-13092

Bromomethane mg/L0.0044 0.00050 0.005000 70-13088

Carbon tetrachloride mg/L0.0054 0.00050 0.005000 70-130108

Chlorobenzene mg/L0.0048 0.00050 0.005000 70-13096

Chloroethane mg/L0.0045 0.00050 0.005000 70-13090

Chloroform mg/L0.0050 0.00050 0.005000 70-130100

Chloromethane mg/L0.0042 0.00050 0.005000 70-13083

cis-1,2-Dichloroethene mg/L0.0041 0.00050 0.005000 70-13081

cis-1,3-Dichloropropene mg/L0.0045 0.00050 0.005000 70-13090

Dibromochloromethane mg/L0.0048 0.00050 0.005000 70-13097

Dibromomethane mg/L0.0046 0.00050 0.005000 70-13092

Dichlorodifluoromethane mg/L0.0042 0.00050 0.005000 70-13084

Ethylbenzene mg/L0.0055 0.00050 0.005000 70-130109

Hexachlorobutadiene mg/L0.0047 0.00050 0.005000 70-13094

Isopropylbenzene mg/L0.0055 0.00050 0.005000 70-130109

Methyl tert-Butyl Ether (MTBE) mg/L0.0039 0.00050 0.005000 0-20077

Methylene chloride mg/L0.0046 0.00050 0.005000 70-13091

Naphthalene mg/L0.0039 0.00050 0.005000 70-13079

n-Butylbenzene mg/L0.0053 0.00050 0.005000 70-130106

n-Propylbenzene mg/L0.0054 0.00050 0.005000 70-130108

sec-Butylbenzene mg/L0.0054 0.00050 0.005000 70-130108

Styrene mg/L0.0053 0.00050 0.005000 70-130107
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

LCS (1508006-BS1) Prepared & Analyzed: 08/03/2015

tert-Butylbenzene mg/L0.0054 0.00050 0.005000 70-130109

Tetrachloroethene mg/L0.0046 0.00050 0.005000 70-13093

Toluene mg/L0.0051 0.00050 0.005000 70-130102

trans-1,2-Dichloroethene mg/L0.0050 0.00050 0.005000 70-130101

trans-1,3-Dichloropropene mg/L0.0045 0.00050 0.005000 70-13089

Trichloroethene mg/L0.0048 0.00050 0.005000 70-13096

Trichlorofluoromethane mg/L0.0056 0.00050 0.005000 70-130112

TTHMs mg/L0.019 0.00050 70-130

Vinyl chloride mg/L0.0045 0.00050 0.005000 70-13091

Xylenes, Total mg/L0.016 0.0015 70-130

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-1301011.0

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-1301091.1
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

LCS Dup (1508006-BSD1) Prepared & Analyzed: 08/03/2015

1,1,1,2-Tetrachloroethane mg/L0.0047 0.00050 0.005000 2070-13094 2

1,1,1-Trichloroethane mg/L0.0049 0.00050 0.005000 2070-13098 5

1,1,2,2-Tetrachloroethane mg/L0.0043 0.00050 0.005000 2070-13087 3

1,1,2-Trichloroethane mg/L0.0043 0.00050 0.005000 2070-13087 1

1,1-Dichloroethane mg/L0.0046 0.00050 0.005000 2070-13092 1

1,1-Dichloroethene mg/L0.0046 0.00050 0.005000 2070-13091 8

1,1-Dichloropropene mg/L0.0048 0.00050 0.005000 2070-13095 5

1,2,3-Trichlorobenzene mg/L0.0043 0.00050 0.005000 2070-13086 8

1,2,3-Trichloropropane mg/L0.0046 0.00050 0.005000 2070-13092 4

1,2,4-Trichlorobenzene mg/L0.0045 0.00050 0.005000 2070-13091 8

1,2,4-Trimethylbenzene mg/L0.0050 0.00050 0.005000 2070-130100 8

1,2-Dichlorobenzene mg/L0.0043 0.00050 0.005000 2070-13086 9

1,2-Dichloroethane mg/L0.0050 0.00050 0.005000 2070-130101 4

1,2-Dichloropropane mg/L0.0043 0.00050 0.005000 2070-13085 4

1,3,5-Trimethylbenzene mg/L0.0050 0.00050 0.005000 2070-130100 9

1,3-Dichlorobenzene mg/L0.0045 0.00050 0.005000 2070-13089 8

1,3-Dichloropropane mg/L0.0045 0.00050 0.005000 2070-13091 1

1,4-Dichlorobenzene mg/L0.0043 0.00050 0.005000 2070-13086 14

2,2-Dichloropropane mg/L0.0047 0.00050 0.005000 2070-13095 7

2-Chlorotoluene mg/L0.0050 0.00050 0.005000 2070-13099 7

4-Chlorotoluene mg/L0.0049 0.00050 0.005000 2070-13097 11

4-Isopropyltoluene mg/L0.0049 0.00050 0.005000 2070-13098 10

Benzene mg/L0.0046 0.00050 0.005000 2070-13091 5

Bromobenzene mg/L0.0045 0.00050 0.005000 2070-13089 5

Bromochloromethane mg/L0.0045 0.00050 0.005000 2070-13089 3

Bromodichloromethane mg/L0.0048 0.00050 0.005000 2070-13096 3

Bromoform mg/L0.0045 0.00050 0.005000 2070-13090 2

Bromomethane mg/L0.0044 0.00050 0.005000 2070-13089 0.5

Carbon tetrachloride mg/L0.0053 0.00050 0.005000 2070-130106 1

Chlorobenzene mg/L0.0047 0.00050 0.005000 2070-13095 1

Chloroethane mg/L0.0042 0.00050 0.005000 2070-13084 7

Chloroform mg/L0.0049 0.00050 0.005000 2070-13099 1

Chloromethane mg/L0.0037 0.00050 0.005000 2070-13074 12

cis-1,2-Dichloroethene mg/L0.0050 0.00050 0.005000 20 R670-130101 21

cis-1,3-Dichloropropene mg/L0.0043 0.00050 0.005000 2070-13085 5

Dibromochloromethane mg/L0.0047 0.00050 0.005000 2070-13095 2

Dibromomethane mg/L0.0046 0.00050 0.005000 2070-13092 0.2

Dichlorodifluoromethane mg/L0.0041 0.00050 0.005000 2070-13081 4

Ethylbenzene mg/L0.0052 0.00050 0.005000 2070-130105 4

Hexachlorobutadiene mg/L0.0045 0.00050 0.005000 2070-13089 6

Isopropylbenzene mg/L0.0051 0.00050 0.005000 2070-130101 8

Methyl tert-Butyl Ether (MTBE) mg/L0.0038 0.00050 0.005000 2000-20076 2

Methylene chloride mg/L0.0044 0.00050 0.005000 2070-13089 3

Naphthalene mg/L0.0037 0.00050 0.005000 2070-13075 5

n-Butylbenzene mg/L0.0048 0.00050 0.005000 2070-13096 11

n-Propylbenzene mg/L0.0049 0.00050 0.005000 2070-13098 9

sec-Butylbenzene mg/L0.0050 0.00050 0.005000 2070-13099 9

Styrene mg/L0.0050 0.00050 0.005000 2070-130101 6
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1508006 - EPA 524.2

LCS Dup (1508006-BSD1) Prepared & Analyzed: 08/03/2015

tert-Butylbenzene mg/L0.0050 0.00050 0.005000 2070-130101 8

Tetrachloroethene mg/L0.0045 0.00050 0.005000 2070-13090 3

Toluene mg/L0.0050 0.00050 0.005000 2070-13099 3

trans-1,2-Dichloroethene mg/L0.0047 0.00050 0.005000 2070-13093 8

trans-1,3-Dichloropropene mg/L0.0044 0.00050 0.005000 2070-13088 2

Trichloroethene mg/L0.0046 0.00050 0.005000 2070-13092 4

Trichlorofluoromethane mg/L0.0052 0.00050 0.005000 2070-130104 8

TTHMs mg/L0.019 0.00050 2070-130 2

Vinyl chloride mg/L0.0043 0.00050 0.005000 2070-13086 5

Xylenes, Total mg/L0.015 0.0015 2070-130 8

ug/L 1.000Surrogate: 1,2-Dichlorobenzene-d4 70-130980.98

ug/L 1.000Surrogate: 4-Bromofluorobenzene 70-1301021.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Qual  Analyte

Turner Laboratories, Inc.

Project:

Client:

Work Order:
QC Summary

Date Received:

Clear Creek Associates

Water Supply Study

15G0785

07/23/2015

Date: 08/26/2015

Batch 1507236 - E300

Blank (1507236-BLK1) Prepared & Analyzed: 07/23/2015

Chloride mg/LND 1.0

Fluoride mg/LND 0.50

Nitrogen, Nitrate (As N) mg/LND 0.50

Nitrogen, Nitrite (As N) mg/LND 0.10

Sulfate mg/LND 5.0

LCS (1507236-BS1) Prepared & Analyzed: 07/23/2015

Chloride mg/L12 1.0 12.50 90-11099

Fluoride mg/L2.1 0.50 2.000 90-110104

Nitrogen, Nitrate (As N) mg/L5.1 0.50 5.000 90-110103

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 90-11099

Sulfate mg/L13 5.0 12.50 90-110104

LCS Dup (1507236-BSD1) Prepared & Analyzed: 07/23/2015

Chloride mg/L12 1.0 12.50 1090-11099 0.4

Fluoride mg/L2.1 0.50 2.000 1090-110103 0.8

Nitrogen, Nitrate (As N) mg/L5.2 0.50 5.000 1090-110103 0.4

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 1090-110100 0.9

Sulfate mg/L13 5.0 12.50 1090-110104 0.4

Matrix Spike (1507236-MS1) Prepared & Analyzed: 07/23/2015Source: 15G0785-01

Chloride mg/L20 1.0 12.50 7.5 80-12099

Fluoride mg/L2.2 0.50 2.000 ND 80-120109

Nitrogen, Nitrate (As N) mg/L6.4 0.50 5.000 1.2 80-120103

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 ND 80-12099

Sulfate mg/L19 5.0 12.50 6.2 80-120102

Matrix Spike Dup (1507236-MSD1) Prepared & Analyzed: 07/23/2015Source: 15G0785-01

Chloride mg/L20 1.0 12.50 7.5 1080-120101 0.9

Fluoride mg/L2.2 0.50 2.000 ND 1080-120110 1

Nitrogen, Nitrate (As N) mg/L6.4 0.50 5.000 1.2 1080-120105 0.9

Nitrogen, Nitrite (As N) mg/L2.5 0.10 2.500 ND 1080-120100 0.8

Sulfate mg/L19 5.0 12.50 6.2 1080-120102 0.02
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Project Number: 386.97
Well Number: Top of PVC
Measured By: 2.88
Pump On Date, Time: 10:00 123
Pump off  Date, Time: 12:03 197,190
Duration of Aquifer Test: 1,317,700

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

4/30/15 10:00 0  387.93 2.88 385.05 0.00 197190
4/30/15 10:01 1 389.55 2.88 386.67 1.62 40 24.69
4/30/15 10:02 2 389.70 2.88 386.82 1.77 40 22.60
4/30/15 10:03 3 389.61 2.88 386.73 1.68 40 23.81
4/30/15 10:04 4 389.57 2.88 386.69 1.64 40 24.39
4/30/15 10:05 5 389.61 2.88 386.73 1.68 40 23.81
4/30/15 10:06 6 389.67 2.88 386.79 1.74 40 22.99
4/30/15 10:07 7 389.70 2.88 386.82 1.77 40 22.60
4/30/15 10:08 8 389.73 2.88 386.85 1.80 40 22.22
4/30/15 10:09 9 389.75 2.88 386.87 1.82 40 21.98
4/30/15 10:10 10 389.79 2.88 386.91 1.86 40 21.51
4/30/15 10:15 15 389.86 2.88 386.98 1.93 40 20.73
4/30/15 10:20 20 389.93 2.88 387.05 2.00 40 20.00
4/30/15 10:25 25 389.97 2.88 387.09 2.04 40 19.61
4/30/15 10:30 30 390.01 2.88 387.13 2.08 40 19.23
4/30/15 10:35 35 390.02 2.88 387.14 2.09 40 19.14
4/30/15 10:40 40 390.03 2.88 387.15 2.10 40 19.05
4/30/15 10:45 45 390.04 2.88 387.16 2.11 40 18.96
4/30/15 10:50 50 390.05 2.88 387.17 2.12 40 18.87
4/30/15 11:00 60 390.06 2.88 387.18 2.13 40 18.78
4/30/15 11:10 70 390.08 2.88 387.20 2.15 40 18.60
4/30/15 11:20 80 390.09 2.88 387.21 2.16 40 18.52
4/30/15 11:30 90 390.10 2.88 387.22 2.17 40 18.43

Well Location: Eads - WMD2010-05B 55-912722 Measuring Point:

Aquifer Test Data
Project: Water Supply Study 287052 SWL (feet bls):

Well Diameter: 5 inch R. Toomey and M. Lindsey Correction (feet):
Pump Setting (feet): 510 4/30/15 Available Drawdown (feet):
Screen Interval (feet): 403-866 5/20/15 Totalizer Start (gal)=
How Q Measured: Flowmeter 482 hours Totalizer End (gal)=
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

4/30/15 11:40 100 390.10 2.88 387.22 2.17 40 18.43
4/30/15 12:00 120 390.11 2.88 387.23 2.18 40 18.35
4/30/15 12:20 140 390.12 2.88 387.24 2.19 40 18.26
4/30/15 12:40 160 390.13 2.88 387.25 2.20 40 18.18
4/30/15 13:00 180 390.13 2.88 387.25 2.20 40 18.18
4/30/15 13:20 200 390.14 2.88 387.26 2.21 40 18.10
4/30/15 13:50 230 390.15 2.88 387.27 2.22 40 18.02
4/30/15 14:20 260 390.16 2.88 387.28 2.23 40 17.94
4/30/15 14:50 290 390.16 2.88 387.28 2.23 40 17.94
4/30/15 15:20 320 390.17 2.88 387.29 2.24 40 17.86
4/30/15 15:50 350 390.19 2.88 387.31 2.26 40 17.70
4/30/15 16:20 380 390.20 2.88 387.32 2.27 40 17.62
4/30/15 16:50 410 390.22 2.88 387.34 2.29 40 17.47
4/30/15 17:20 440 390.24 2.88 387.36 2.31 40 17.32
4/30/15 17:50 470 390.25 2.88 387.37 2.32 40 17.24
4/30/15 18:30 510 390.28 2.88 387.40 2.35 40 17.02
4/30/15 19:00 540 390.31 2.88 387.43 2.38 40 16.81
4/30/15 20:00 600 390.34 2.88 387.46 2.41 40 16.60
4/30/15 21:00 660 390.39 2.88 387.51 2.46 40 16.26
4/30/15 22:00 720 390.41 2.88 387.53 2.48 40 16.13
4/30/15 23:00 780 390.44 2.88 387.56 2.51 40 15.94
5/1/15 0:00 840 390.45 2.88 387.57 2.52 40 15.87
5/1/15 1:00 900 390.45 2.88 387.57 2.52 40 15.87
5/1/15 2:00 960 390.46 2.88 387.58 2.53 40 15.81
5/1/15 3:00 1020 390.47 2.88 387.59 2.54 40 15.75
5/1/15 4:00 1080 390.50 2.88 387.62 2.57 40 15.56
5/1/15 5:00 1140 390.52 2.88 387.64 2.59 40 15.44
5/1/15 6:00 1200 390.55 2.88 387.67 2.62 40 15.27
5/1/15 7:00 1260 390.60 2.88 387.72 2.67 40 14.98
5/1/15 8:00 1320 390.63 2.88 387.75 2.70 40 14.81
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/1/15 9:00 1380 390.65 2.88 387.77 2.72 40 14.71
5/1/15 10:00 1440 390.67 2.88 387.79 2.74 40 14.60
5/1/15 11:00 1500 390.67 2.88 387.79 2.74 40 14.60
5/1/15 12:00 1560 390.69 2.88 387.81 2.76 40 14.49
5/1/15 13:00 1620 390.67 2.88 387.79 2.74 40 14.60
5/1/15 14:00 1680 390.67 2.88 387.79 2.74 40 14.60
5/1/15 15:00 1740 390.65 2.88 387.77 2.72 40 14.71
5/1/15 16:00 1800 390.65 2.88 387.77 2.72 40 14.71
5/1/15 17:00 1860 390.67 2.88 387.79 2.74 40 14.60
5/1/15 18:00 1920 390.71 2.88 387.83 2.78 40 14.39 272810
5/1/15 19:00 1980 390.75 2.88 387.87 2.82 40 14.18 275130
5/1/15 20:00 2040 390.80 2.88 387.92 2.87 40 13.94 277485
5/1/15 21:00 2100 390.82 2.88 387.94 2.89 40 13.84 279839
5/1/15 22:00 2160 390.85 2.88 387.97 2.92 40 13.70 282200
5/1/15 23:00 2220 390.90 2.88 388.02 2.97 40 13.47 284590
5/2/15 0:00 2280 390.89 2.88 388.01 2.96 40 13.51 287000
5/2/15 1:00 2340 390.90 2.88 388.02 2.97 40 13.47 289315
5/2/15 2:00 2400 390.90 2.88 388.02 2.97 40 13.47 291720
5/2/15 3:00 2460 390.91 2.88 388.03 2.98 40 13.42 294080
5/2/15 4:00 2520 390.92 2.88 388.04 2.99 40 13.38 296450
5/2/15 5:00 2580 390.93 2.88 388.05 3.00 40 13.33 298810
5/2/15 6:00 2640 390.96 2.88 388.08 3.03 40 13.20 301300
5/2/15 7:00 2700 390.96 2.88 388.08 3.03 40 13.20 303670
5/2/15 8:15 2775 391.02 2.88 388.14 3.09 40 12.94 306660
5/2/15 9:00 2820 391.05 2.88 388.17 3.12 40 12.82 308420
5/2/15 10:00 2880 391.08 2.88 388.20 3.15 40 12.70 310800
5/2/15 11:00 2940 391.08 2.88 388.20 3.15 40 12.70 313165
5/2/15 12:00 3000 391.10 2.88 388.22 3.17 40 12.62 315550
5/2/15 13:00 3060 391.08 2.88 388.20 3.15 40 12.70 317915
5/2/15 14:00 3120 391.05 2.88 388.17 3.12 40 12.82 320255
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/2/15 15:00 3180 391.02 2.88 388.14 3.09 40 12.94 322610
5/2/15 16:00 3240 391.05 2.88 388.17 3.12 40 12.82 324950
5/2/15 17:00 3300 391.09 2.88 388.21 3.16 40 12.66 327280
5/2/15 18:00 3360 391.09 2.88 388.21 3.16 40 12.66 329590
5/2/15 19:00 3420 391.13 2.88 388.25 3.20 40 12.50 331905
5/2/15 20:00 3480 391.17 2.88 388.29 3.24 40 12.35 334241
5/2/15 21:00 3540 391.22 2.88 388.34 3.29 40 12.16 336600
5/2/15 22:00 3600 391.24 2.88 388.36 3.31 40 12.08 338920
5/2/15 23:00 3660 391.25 2.88 388.37 3.32 40 12.05 341260
5/3/15 0:00 3720 391.27 2.88 388.39 3.34 40 11.98 343600
5/3/15 1:00 3780 391.26 2.88 388.38 3.33 40 12.01 345940
5/3/15 2:00 3840 391.24 2.88 388.36 3.31 40 12.08 348275
5/3/15 3:00 3900 391.25 2.88 388.37 3.32 40 12.05 350610
5/3/15 4:00 3960 391.25 2.88 388.37 3.32 40 12.05 352945
5/3/15 5:00 4020 391.27 2.88 388.39 3.34 40 11.98 355290
5/3/15 6:00 4080 391.30 2.88 388.42 3.37 40 11.87 357670
5/3/15 7:00 4140 391.36 2.88 388.48 3.43 40 11.66 360020
5/3/15 8:00 4200 391.37 2.88 388.49 3.44 40 11.63 362360
5/3/15 9:00 4260 391.40 2.88 388.52 3.47 40 11.53 364700
5/3/15 10:00 4320 391.41 2.88 388.53 3.48 40 11.49 367016
5/3/15 11:00 4380 391.42 2.88 388.54 3.49 40 11.46 369365
5/3/15 12:05 4445 391.41 2.88 388.53 3.48 40 11.49 371860
5/3/15 13:00 4500 391.40 2.88 388.52 3.47 40 11.53 374040
5/3/15 14:00 4560 391.39 2.88 388.51 3.46 40 11.56 376360
5/3/15 15:00 4620 391.38 2.88 388.50 3.45 40 11.59 378690
5/3/15 16:00 4680 391.39 2.88 388.51 3.46 40 11.56 381040
5/3/15 17:00 4740 391.39 2.88 388.51 3.46 40 11.56 383370
5/3/15 18:00 4800 391.41 2.88 388.53 3.48 40 11.49 385645
5/3/15 19:03 4863 391.43 2.88 388.55 3.50 40 11.43 388140
5/3/15 20:00 4920 391.48 2.88 388.60 3.55 40 11.27 390330
5/3/15 21:00 4980 391.52 2.88 388.64 3.59 40 11.14 392660
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/3/15 22:00 5040 391.54 2.88 388.66 3.61 40 11.08 395010
5/3/15 23:00 5100 391.55 2.88 388.67 3.62 40 11.05 397340
5/4/15 0:00 5160 391.56 2.88 388.68 3.63 40 11.02 399685
5/4/15 1:00 5220 391.56 2.88 388.68 3.63 40 11.02 402030
5/4/15 2:00 5280 391.56 2.88 388.68 3.63 40 11.02 404380
5/4/15 3:00 5340 391.56 2.88 388.68 3.63 40 11.02 406710
5/4/15 4:00 5400 391.57 2.88 388.69 3.64 40 10.99 409060
5/4/15 5:00 5460 391.60 2.88 388.72 3.67 40 10.90 411400
5/4/15 6:00 5520 391.60 2.88 388.72 3.67 40 10.90 413800
5/4/15 7:00 5580 391.64 2.88 388.76 3.71 40 10.78 416150
5/4/15 8:00 5640 391.69 2.88 388.81 3.76 40 10.64 418500
5/4/15 9:00 5700 391.69 2.88 388.81 3.76 40 10.64 420730
5/4/15 10:00 5760 391.71 2.88 388.83 3.78 40 10.58 423180
5/4/15 11:00 5820 391.73 2.88 388.85 3.80 40 10.53 425520
5/4/15 12:00 5880 391.73 2.88 388.85 3.80 40 10.53 427860
5/4/15 13:00 5940 391.71 2.88 388.83 3.78 40 10.58 430210
5/4/15 14:00 6000 391.70 2.88 388.82 3.77 40 10.61 432550
5/4/15 15:00 6060 391.69 2.88 388.81 3.76 40 10.64 434880
5/4/15 16:00 6120 391.69 2.88 388.81 3.76 40 10.64 437230
5/4/15 17:00 6180 391.71 2.88 388.83 3.78 40 10.58 439540
5/4/15 18:00 6240 391.72 2.88 388.84 3.79 40 10.55 441930
5/4/15 19:00 6300 391.75 2.88 388.87 3.82 40 10.47 444280
5/4/15 20:00 6360 391.81 2.88 388.93 3.88 40 10.31 446500
5/4/15 21:00 6420 391.83 2.88 388.95 3.90 40 10.26 448840
5/4/15 22:00 6480 391.85 2.88 388.97 3.92 40 10.20 451170
5/4/15 23:00 6540 391.89 2.88 389.01 3.96 40 10.10 453490
5/5/15 0:00 6600 391.88 2.88 389.00 3.95 40 10.13 455850
5/5/15 1:00 6660 391.90 2.88 389.02 3.97 40 10.08 458180
5/5/15 2:00 6720 391.86 2.88 388.98 3.93 40 10.18 460530
5/5/15 3:00 6780 391.89 2.88 389.01 3.96 40 10.10 462870
5/5/15 4:00 6840 391.87 2.88 388.99 3.94 40 10.15 465200
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/5/15 5:00 6900 391.90 2.88 389.02 3.97 40 10.08 467530
5/5/15 6:00 6960 391.91 2.88 389.03 3.98 40 10.05 469915
5/5/15 7:00 7020 391.94 2.88 389.06 4.01 40 9.98 472270
5/5/15 8:00 7080 391.96 2.88 389.08 4.03 40 9.93 474600
5/5/15 9:00 7140 392.00 2.88 389.12 4.07 40 9.83 476930
5/5/15 10:00 7200 392.02 2.88 389.14 4.09 40 9.78 479270
5/5/15 11:00 7260 392.03 2.88 389.15 4.10 40 9.76 481610
5/5/15 12:00 7320 392.02 2.88 389.14 4.09 40 9.78 483930
5/5/15 13:00 7380 392.02 2.88 389.14 4.09 40 9.78 486265
5/5/15 14:00 7440 392.02 2.88 389.14 4.09 40 9.78 488600
5/5/15 15:00 7500 392.01 2.88 389.13 4.08 40 9.80 490940
5/5/15 16:00 7560 392.01 2.88 389.13 4.08 40 9.80 493275
5/5/15 17:00 7620 392.02 2.88 389.14 4.09 40 9.78 495615
5/5/15 18:00 7680 392.02 2.88 389.14 4.09 40 9.78 497955
5/6/15 6:00 8400 392.18 2.88 389.30 4.25 40 9.41 526000
5/6/15 7:00 8460 392.19 2.88 389.31 4.26 40 9.39 528280
5/6/15 8:00 8520 392.21 2.88 389.33 4.28 40 9.35 530570
5/6/15 9:00 8580 392.23 2.88 389.35 4.30 40 9.30 533970
5/6/15 10:00 8640 392.25 2.88 389.37 4.32 40 9.26 535240
5/6/15 11:00 8700 392.26 2.88 389.38 4.33 40 9.24 537560
5/6/15 12:00 8760 392.28 2.88 389.40 4.35 40 9.20 540000
5/6/15 13:00 8820 392.26 2.88 389.38 4.33 40 9.24 542230
5/6/15 14:00 8880 392.26 2.88 389.38 4.33 40 9.24 544615
5/6/15 15:00 8940 392.26 2.88 389.38 4.33 40 9.24 546890
5/6/15 16:00 9000 392.26 2.88 389.38 4.33 40 9.24 549260
5/6/15 17:00 9060 392.26 2.88 389.38 4.33 40 9.24 551600
5/6/15 18:00 9120 392.26 2.88 389.38 4.33 40 9.24 553940
5/7/15 6:00 9840 392.44 2.88 389.56 4.51 40 8.87 581910
5/7/15 7:00 9900 392.47 2.88 389.59 4.54 40 8.81 584190
5/7/15 8:00 9960 392.50 2.88 389.62 4.57 40 8.75 586510
5/7/15 9:00 10020 392.50 2.88 389.62 4.57 40 8.75 588870
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/7/15 10:00 10080 392.53 2.88 389.65 4.60 40 8.70 591160
5/7/15 11:00 10140 392.55 2.88 389.67 4.62 40 8.66 593490
5/7/15 12:00 10200 392.55 2.88 389.67 4.62 40 8.66 595810
5/7/15 13:00 10260 392.55 2.88 389.67 4.62 40 8.66 598156
5/7/15 14:00 10320 392.55 2.88 389.67 4.62 40 8.66 600600
5/7/15 15:00 10380 392.55 2.88 389.67 4.62 40 8.66 602832
5/7/15 16:00 10440 392.55 2.88 389.67 4.62 40 8.66 605254
5/7/15 17:00 10500 392.57 2.88 389.69 4.64 40 8.62 607585
5/7/15 18:00 10560 392.57 2.88 389.69 4.64 40 8.62 609915
5/8/15 6:00 11280 392.73 2.88 389.85 4.80 40 8.33 637645
5/8/15 7:00 11340 392.74 2.88 389.86 4.81 40 8.32 640075
5/8/15 8:00 11400 392.75 2.88 389.87 4.82 40 8.30 642405
5/8/15 9:00 11460 392.77 2.88 389.89 4.84 40 8.26 644730
5/8/15 10:00 11520 392.78 2.88 389.90 4.85 40 8.25 647058
5/8/15 11:00 11580 392.79 2.88 389.91 4.86 40 8.23 649388
5/8/15 12:00 11640 392.80 2.88 389.92 4.87 40 8.21 651715
5/8/15 13:00 11700 392.81 2.88 389.93 4.88 40 8.20 654040
5/8/15 14:00 11760 392.82 2.88 389.94 4.89 40 8.18 656370
5/8/15 15:00 11820 392.82 2.88 389.94 4.89 40 8.18 658698
5/8/15 16:00 11880 392.84 2.88 389.96 4.91 40 8.15 661020
5/8/15 17:00 11940 392.85 2.88 389.97 4.92 40 8.13 663345
5/8/15 18:00 12000 392.87 2.88 389.99 4.94 40 8.10 665670
5/9/15 6:00 12720 393.03 2.88 390.15 5.10 40 7.84 693560
5/9/15 7:00 12780 393.05 2.88 390.17 5.12 40 7.81 695885
5/9/15 8:00 12840 393.05 2.88 390.17 5.12 40 7.81 698212
5/9/15 9:00 12900 393.07 2.88 390.19 5.14 40 7.78 700535
5/9/15 10:00 12960 393.08 2.88 390.20 5.15 40 7.77 702855
5/9/15 11:00 13020 393.10 2.88 390.22 5.17 40 7.74 705180
5/9/15 12:00 13080 393.10 2.88 390.22 5.17 40 7.74 707510
5/9/15 13:00 13140 393.10 2.88 390.22 5.17 40 7.74 709835
5/9/15 14:00 13200 393.10 2.88 390.22 5.17 40 7.74 712168
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 
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t/t'
Sounder 
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(feet)

Correction 
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(gpm)

Specific 
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(gpm/ft)

Totalizer Remarks

5/9/15 15:00 13260 393.10 2.88 390.22 5.17 40 7.74 714500
5/9/15 16:00 13320 393.11 2.88 390.23 5.18 40 7.72 716828
5/9/15 17:00 13380 393.11 2.88 390.23 5.18 40 7.72 719155
5/9/15 18:00 13440 393.14 2.88 390.26 5.21 40 7.68 721485
5/10/15 6:00 14160 393.29 2.88 390.41 5.36 40 7.46 749435
5/10/15 7:00 14220 393.30 2.88 390.42 5.37 40 7.45 751760
5/10/15 8:00 14280 393.32 2.88 390.44 5.39 40 7.42 754090
5/10/15 9:00 14340 393.32 2.88 390.44 5.39 40 7.42 756415
5/10/15 10:00 14400 393.33 2.88 390.45 5.40 40 7.41 758740
5/10/15 11:00 14460 393.33 2.88 390.45 5.40 40 7.41 761065
5/10/15 12:00 14520 393.34 2.88 390.46 5.41 40 7.39 763390
5/10/15 13:00 14580 393.35 2.88 390.47 5.42 40 7.38 765720
5/10/15 14:00 14640 393.36 2.88 390.48 5.43 40 7.37 768055
5/10/15 15:00 14700 393.37 2.88 390.49 5.44 40 7.35 770375
5/10/15 16:00 14760 393.38 2.88 390.50 5.45 40 7.34 772690
5/10/15 17:00 14820 393.39 2.88 390.51 5.46 40 7.33 775070
5/10/15 18:00 14880 393.40 2.88 390.52 5.47 40 7.31 777410
5/11/15 6:00 15600 393.40 2.88 390.52 5.47 40 7.31 805300
5/11/15 7:00 15660 393.54 2.88 390.66 5.61 40 7.13 807610
5/11/15 8:00 15720 393.55 2.88 390.67 5.62 40 7.12 809910
5/11/15 9:00 15780 393.56 2.88 390.68 5.63 40 7.10 812220
5/11/15 10:00 15840 393.56 2.88 390.68 5.63 40 7.10 814530
5/11/15 11:00 15900 393.57 2.88 390.69 5.64 40 7.09 816650
5/11/15 12:00 15960 393.57 2.88 390.69 5.64 40 7.09 819125
5/11/15 13:00 16020 393.58 2.88 390.70 5.65 40 7.08 821510
5/11/15 14:00 16080 393.57 2.88 390.69 5.64 40 7.09 823820
5/11/15 14:17 16097 393.57 2.88 390.69 5.64 40 7.09 824440
5/11/15 15:00 16140 393.58 2.88 390.70 5.65 40 7.08 826150
5/11/15 16:00 16200 393.59 2.88 390.71 5.66 40 7.07 828465
5/11/15 17:00 16260 393.60 2.88 390.72 5.67 40 7.05 830805
5/11/15 18:00 16320 393.61 2.88 390.73 5.68 40 7.04 833145
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/12/15 6:03 17043 393.78 2.88 390.90 5.85 40 6.84 861055
5/12/15 7:00 17100 393.79 2.88 390.91 5.86 40 6.83 863240
5/12/15 8:00 17160 393.80 2.88 390.92 5.87 40 6.81 865570
5/12/15 9:00 17220 393.81 2.88 390.93 5.88 40 6.80 867810
5/12/15 10:00 17280 393.81 2.88 390.93 5.88 40 6.80 870140
5/12/15 11:00 17340 393.82 2.88 390.94 5.89 40 6.79 872480
5/12/15 12:04 17404 393.81 2.88 390.93 5.88 40 6.80 875000
5/12/15 13:00 17460 393.81 2.88 390.93 5.88 40 6.80 877125
5/12/15 14:00 17520 393.83 2.88 390.95 5.90 40 6.78 879350
5/12/15 15:00 17580 393.83 2.88 390.95 5.90 40 6.78 881700
5/12/15 16:00 17640 393.84 2.88 390.96 5.91 40 6.77 884040
5/12/15 17:00 17700 393.84 2.88 390.96 5.91 40 6.77 886380
5/12/15 18:00 17760 393.85 2.88 390.97 5.92 40 6.76 888720
5/13/15 6:00 18480 394.01 2.88 391.13 6.08 39 6.41 916570
5/13/15 7:00 18540 394.03 2.88 391.15 6.10 39 6.39 918825
5/13/15 8:00 18600 394.05 2.88 391.17 6.12 39 6.37 921130
5/13/15 9:00 18660 394.05 2.88 391.17 6.12 39 6.37 923410
5/13/15 10:00 18720 394.05 2.88 391.17 6.12 39 6.37 925775
5/13/15 11:00 18780 394.04 2.88 391.16 6.11 39 6.38 928100
5/13/15 12:00 18840 394.03 2.88 391.15 6.10 39 6.39 930335
5/13/15 14:00 18960 394.02 2.88 391.14 6.09 39 6.40 935030
5/13/15 15:00 19020 394.01 2.88 391.13 6.08 39 6.41 937360
5/13/15 16:00 19080 394.03 2.88 391.15 6.10 39 6.39 939675
5/13/15 17:00 19140 394.03 2.88 391.15 6.10 39 6.39 942015
5/13/15 18:00 19200 394.04 2.88 391.16 6.11 39 6.38 944355
5/14/15 6:00 19920 394.21 2.88 391.33 6.28 39 6.21 972020
5/14/15 7:00 19980 394.24 2.88 391.36 6.31 39 6.18 974365
5/14/15 8:00 20040 394.25 2.88 391.37 6.32 39 6.17 976655
5/14/15 9:00 20100 394.25 2.88 391.37 6.32 39 6.17 978975
5/14/15 10:00 20160 394.26 2.88 391.38 6.33 39 6.16 981255
5/14/15 11:00 20220 394.25 2.88 391.37 6.32 39 6.17 983600
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/14/15 12:00 20280 394.25 2.88 391.37 6.32 39 6.17 985900
5/14/15 13:00 20340 394.24 2.88 391.36 6.31 39 6.18 988210
5/14/15 14:00 20400 394.22 2.88 391.34 6.29 39 6.20 990520
5/14/15 15:00 20460 394.20 2.88 391.32 6.27 39 6.22 992800
5/14/15 16:00 20520 394.21 2.88 391.33 6.28 39 6.21 995080
5/14/15 17:00 20580 394.21 2.88 391.33 6.28 39 6.21 997360
5/14/15 18:00 20640 394.22 2.88 391.34 6.29 39 6.20 999640
5/15/15 6:05 21365 394.39 2.88 391.51 6.46 39 6.04 1027710
5/15/15 7:00 21420 394.41 2.88 391.53 6.48 39 6.02 1029780
5/15/15 8:00 21480 394.44 2.88 391.56 6.51 39 5.99 1032105
5/15/15 9:00 21540 394.44 2.88 391.56 6.51 39 5.99 1034315
5/15/15 10:00 21600 394.45 2.88 391.57 6.52 39 5.98 1036730
5/15/15 11:00 21660 394.44 2.88 391.56 6.51 39 5.99 1039040
5/15/15 12:00 21720 394.22 2.88 391.34 6.29 39 6.20 1041160
5/15/15 13:00 21780 394.40 2.88 391.52 6.47 39 6.03 1043600
5/15/15 14:00 21840 394.40 2.88 391.52 6.47 39 6.03
5/15/15 15:00 21900 394.41 2.88 391.53 6.48 39 6.02 1048200
5/15/15 16:00 21960 394.41 2.88 391.53 6.48 39 6.02 1050500
5/15/15 17:00 22020 394.44 2.88 391.56 6.51 39 5.99 1052800
5/15/15 18:00 22080 394.46 2.88 391.58 6.53 39 5.97 1055100
5/16/15 6:00 22800 394.64 2.88 391.76 6.71 39 5.81 1082950
5/16/15 7:00 22860 394.66 2.88 391.78 6.73 39 5.79 1085175
5/16/15 8:00 22920 394.70 2.88 391.82 6.77 39 5.76 1087575
5/16/15 9:00 22980 394.71 2.88 391.83 6.78 39 5.75 1089700
5/16/15 10:00 23040 394.72 2.88 391.84 6.79 39 5.74 1092100
5/16/15 11:00 23100 394.74 2.88 391.86 6.81 39 5.73 1094300
5/16/15 12:00 23160 394.73 2.88 391.85 6.80 39 5.74 1096625
5/16/15 13:00 23220 394.71 2.88 391.83 6.78 39 5.75 1099000
5/16/15 14:00 23280 394.71 2.88 391.83 6.78 39 5.75 1101800
5/16/15 15:00 23340 394.69 2.88 391.81 6.76 39 5.77 1103600
5/16/15 16:00 23400 394.68 2.88 391.80 6.75 39 5.78 1105900
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/16/15 17:00 23460 394.69 2.88 391.81 6.76 39 5.77 1108700
5/16/15 18:00 23520 394.71 2.88 391.83 6.78 39 5.75 1110475
5/17/15 6:00 24240 394.86 2.88 391.98 6.93 39 5.63 1138250
5/17/15 7:00 24300 394.88 2.88 392.00 6.95 39 5.61 1140600
5/17/15 8:00 24360 394.92 2.88 392.04 6.99 39 5.58 1142800
5/17/15 9:00 24420 394.94 2.88 392.06 7.01 39 5.56 1145150
5/17/15 10:00 24480 394.94 2.88 392.06 7.01 39 5.56 1147350
5/17/15 11:00 24540 394.94 2.88 392.06 7.01 39 5.56 1149850
5/17/15 12:00 24600 394.93 2.88 392.05 7.00 39 5.57 1152000
5/17/15 13:00 24660 394.93 2.88 392.05 7.00 39 5.57 1154350
5/17/15 14:00 24720 394.91 2.88 392.03 6.98 39 5.59 1156600
5/17/15 15:00 24780 394.90 2.88 392.02 6.97 39 5.60 1156925
5/17/15 16:00 24840 394.89 2.88 392.01 6.96 39 5.60 1161250
5/17/15 17:00 24900 394.90 2.88 392.02 6.97 39 5.60 1163350
5/17/15 18:00 24960 394.92 2.88 392.04 6.99 39 5.58 1165810
5/18/15 6:00 25680 395.04 2.88 392.16 7.11 39 5.49 1193475
5/18/15 7:00 25740 395.07 2.88 392.19 7.14 39 5.46 1195800
5/18/15 8:00 25800 395.09 2.88 392.21 7.16 39 5.45 1198025
5/18/15 9:00 25860 395.10 2.88 392.22 7.17 39 5.44 1200310
5/18/15 10:00 25920 395.11 2.88 392.23 7.18 39 5.43 1202650
5/18/15 11:00 25980 395.12 2.88 392.24 7.19 39 5.42 1205075
5/18/15 12:00 26040 395.12 2.88 392.24 7.19 39 5.42 1207250
5/18/15 13:00 26100 395.10 2.88 392.22 7.17 39 5.44 1209625
5/18/15 14:00 26160 395.10 2.88 392.22 7.17 39 5.44 1211810
5/18/15 15:00 26220 395.08 2.88 392.20 7.15 39 5.45 1214100
5/18/15 16:00 26280 395.07 2.88 392.19 7.14 39 5.46 1216425
5/18/15 17:00 26340 395.07 2.88 392.19 7.14 39 5.46 1218790
5/18/15 18:00 26400 395.10 2.88 392.22 7.17 39 5.44 1221850
5/19/15 6:00 27120 395.24 2.88 392.36 7.31 39 5.34 1248600
5/19/15 7:00 27180 395.26 2.88 392.38 7.33 39 5.32 1250910
5/19/15 8:00 27240 395.29 2.88 392.41 7.36 39 5.30 1253250
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/19/15 9:00 27300 395.30 2.88 392.42 7.37 39 5.29 1255450
5/19/15 10:00 27360 395.32 2.88 392.44 7.39 39 5.28 1257800
5/19/15 11:00 27420 395.33 2.88 392.45 7.40 39 5.27 1260075
5/19/15 12:00 27480 395.34 2.88 392.46 7.41 39 5.26 1262310
5/19/15 13:00 27540 395.33 2.88 392.45 7.40 39 5.27 1264675
5/19/15 14:00 27600 395.32 2.88 392.44 7.39 39 5.28 1266990
5/19/15 15:00 27660 395.30 2.88 392.42 7.37 39 5.29 1269300
5/19/15 16:00 27720 395.29 2.88 392.41 7.36 39 5.30 1271510
5/19/15 17:00 27780 395.29 2.88 392.41 7.36 39 5.30 1274290
5/19/15 18:00 27840 395.30 2.88 392.42 7.37 39 5.29 1276125
5/20/15 6:00 28560 395.43 2.88 392.55 7.50 39 5.20 1303650
5/20/15 7:00 28620 395.46 2.88 392.58 7.53 39 5.18 1306090
5/20/15 8:00 28680 395.47 2.88 392.59 7.54 39 5.17 1308210
5/20/15 9:00 28740 395.49 2.88 392.61 7.56 39 5.16 1310610
5/20/15 10:00 28800 395.51 2.88 392.63 7.58 39 5.15 1312900
5/20/15 11:00 28860 395.53 2.88 392.65 7.60 39 5.13 1315300
5/20/15 12:00 28920 395.53 2.88 392.65 7.60 39 5.13 1317690
5/20/15 12:04 28924 1 28924.00 394.25 2.88 391.37 6.32 0
5/20/15 12:05 28925 2 14462.50 394.17 2.88 391.29 6.24
5/20/15 12:06 28926 3 9642.00 394.07 2.88 391.19 6.14
5/20/15 12:07 28927 4 7231.75 393.98 2.88 391.10 6.05
5/20/15 12:08 28928 5 5785.60 393.92 2.88 391.04 5.99
5/20/15 12:09 28929 6 4821.50 393.88 2.88 391.00 5.95
5/20/15 12:10 28930 7 4132.86 393.85 2.88 390.97 5.92
5/20/15 12:11 28931 8 3616.37 393.82 2.88 390.94 5.89
5/20/15 12:12 28932 9 3214.67 393.77 2.88 390.89 5.84
5/20/15 12:13 28933 10 2893.30 393.74 2.88 390.86 5.81
5/20/15 12:14 28934 11 2630.36 393.71 2.88 390.83 5.78
5/20/15 12:15 28935 12 2411.25 393.69 2.88 390.81 5.76
5/20/15 12:17 28937 14 2066.93 393.66 2.88 390.78 5.73
5/20/15 12:19 28939 16 1808.69 393.63 2.88 390.75 5.70

1317700
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TABLE D.1
WMD2010-05B 20-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(minutes)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/20/15 12:21 28941 18 1607.83 393.62 2.88 390.74 5.69
5/20/15 12:23 28943 20 1447.15 393.59 2.88 390.71 5.66
5/20/15 12:25 28945 22 1315.68 393.57 2.88 390.69 5.64
5/20/15 12:29 28949 25 1157.96 393.55 2.88 390.67 5.62
5/20/15 12:34 28954 30 965.13 393.52 2.88 390.64 5.59
5/20/15 12:39 28959 35 827.40 393.50 2.88 390.62 5.57
5/20/15 12:49 28969 45 643.76 393.48 2.88 390.60 5.55
5/20/15 13:04 28984 60 483.07 393.45 2.88 390.57 5.52
5/20/15 13:19 28999 75 386.65 393.41 2.88 390.53 5.48
5/26/15 11:00 37500 7856 4.77 392.33 2.88 389.45 4.40
5/26/15 14:26 37706 8062 4.68 392.21 2.88 389.33 4.28
5/27/15 16:58 39298 9654 4.07 392.92 3.78 389.14 4.09
5/28/15 15:05 40625 10981 3.70 392.83 3.78 389.05 4.00
6/2/15 9:32 47492 17848 2.66 392.45 3.78 388.67 3.62

6/11/15 13:51 60711 31067 1.95 392.25 3.78 388.47 3.42
6/18/15 10:10 70570 40926 1.72 392.37 3.78 388.59 3.54 53% Recovered
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TABLE D.2
Observation Well WMD2010-04B Manual Data from

WMD2010-05B 20-day Constant-Rate Test

Project Number: 411.90
Well Number: Top of PVC
Measured By: 2.33
Pump On Date, Time: 10:00 NA
Pump off  Date, Time: 12:03 NA
Duration of Aquifer Test: NA

Time of 
Measurement

Time
(min)

Recovery 
Time

(t') 
(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

4/30/15 10:00 0  414.23 2.33 411.90 0.00
4/30/15 10:30 30 414.31 2.33 411.98 0.08
4/30/15 11:15 75 414.35 2.33 412.02 0.12
4/30/15 12:47 167 414.40 2.33 412.07 0.17
4/30/15 15:12 312 414.45 2.33 412.12 0.22
4/30/15 16:40 400 414.50 2.33 412.17 0.27
4/30/15 18:43 523 414.56 2.33 412.23 0.33
5/1/15 6:37 1237 414.86 2.33 412.53 0.63
5/1/15 10:30 1470 414.96 2.33 412.63 0.73
5/2/15 10:49 2929 415.30 2.33 412.97 1.07
5/2/15 14:10 3130 415.30 2.33 412.97 1.07
5/2/15 17:07 3307 415.36 2.33 413.03 1.13
5/2/15 20:00 3480 415.97 2.33 413.64 1.32
5/2/15 23:06 3666 416.05 2.33 413.72 1.40
5/3/15 1:05 3785 415.54 2.33 413.21 1.31
5/3/15 4:08 3968 416.08 2.33 413.75 1.43
5/3/15 7:08 4148 415.63 2.33 413.30 1.40
5/3/15 10:09 4329 415.65 2.33 413.32 1.42
5/3/15 13:10 4510 416.68 2.33 414.35 1.45
5/3/15 15:08 4628 415.66 2.33 413.33 1.43
5/3/15 16:10 4690 416.69 2.33 414.36 1.46
5/3/15 20:08 4928 416.27 2.33 413.94 1.62

Well Location: Eads - WMD2010-04B 55-912505 Measuring Point:
Well Diameter: 2.5 inch R. Toomey and M. Lindsey

Aquifer Test Data
Project: Water Supply Study 287052 SWL (feet bls):

Correction (feet):
Pump Setting (feet): NA - Observation Well 4/30/15 Available Drawdown (feet):
Screen Interval (feet): 430-500 5/20/15 Totalizer Start (gal)=
How Q Measured: NA 482 hours Totalizer End (gal)=
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TABLE D.2
Observation Well WMD2010-04B Manual Data from

WMD2010-05B 20-day Constant-Rate Test

Time of 
Measurement

Time
(min)

Recovery 
Time

(t') 
(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/3/15 23:03 5103 416.36 2.33 414.03 1.71
5/4/15 2:06 5286 416.38 2.33 414.05 1.73
5/4/15 5:07 5467 416.44 2.33 414.11 1.79
5/4/15 8:10 5650 415.96 2.33 413.63 1.73
5/4/15 11:08 5828 416.00 2.33 413.67 1.77
5/4/15 14:10 6010 416.00 2.33 413.67 1.77
5/4/15 17:08 6188 416.02 2.33 413.69 1.79
5/4/15 20:03 6363 416.67 2.33 414.34 2.02
5/4/15 23:04 6544 416.72 2.33 414.39 2.07
5/5/15 2:04 6724 416.72 2.33 414.39 2.07
5/5/15 5:05 6905 416.76 2.33 414.43 2.11
5/5/15 8:10 7090 416.17 2.33 413.84 1.94
5/5/15 11:10 7270 416.20 2.33 413.87 1.97
5/5/15 14:10 7450 416.22 2.33 413.89 1.99
5/5/15 17:10 7630 416.22 2.33 413.89 1.99
5/6/15 6:00 8400 416.41 2.33 414.08 2.18
5/6/15 9:00 8580 416.44 2.33 414.11 2.21
5/6/15 12:00 8760 416.46 2.33 414.13 2.23
5/6/15 14:00 8880 416.48 2.33 414.15 2.25
5/6/15 17:00 9060 416.56 2.33 414.23 2.33
5/7/15 6:00 9840 416.70 2.33 414.37 2.47
5/7/15 9:00 10020 416.73 2.33 414.40 2.50
5/7/15 12:00 10200 416.76 2.33 414.43 2.53
5/7/15 15:05 10385 416.90 2.33 414.57 2.67
5/7/15 18:05 10565 416.98 2.33 414.65 2.75
5/8/15 6:05 11285 417.10 2.33 414.77 2.87
5/8/15 9:05 11465 417.13 2.33 414.80 2.90
5/8/15 10:13 11533 417.00 2.33 414.67 2.77
5/8/15 12:04 11644 417.01 2.33 414.68 2.78
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TABLE D.2
Observation Well WMD2010-04B Manual Data from

WMD2010-05B 20-day Constant-Rate Test

Time of 
Measurement

Time
(min)

Recovery 
Time

(t') 
(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/8/15 15:05 11825 417.03 2.33 414.70 2.80
5/8/15 18:00 12000 417.08 2.33 414.75 2.85
5/9/15 6:04 12724 417.24 2.33 414.91 3.01
5/9/15 9:05 12905 417.29 2.33 414.96 3.06
5/9/15 12:05 13085 417.29 2.33 414.96 3.06
5/9/15 15:05 13265 417.30 2.33 414.97 3.07
5/9/15 18:00 13440 417.34 2.33 415.01 3.11
5/10/15 6:04 14164 417.50 2.33 415.17 3.27
5/10/15 9:00 14340 417.53 2.33 415.20 3.30
5/10/15 12:00 14520 417.54 2.33 415.21 3.31
5/10/15 15:00 14700 417.57 2.33 415.24 3.34
5/10/15 18:00 14880 417.60 2.33 415.27 3.37
5/11/15 5:55 15595 417.77 2.33 415.44 3.54
5/11/15 8:55 15775 417.80 2.33 415.47 3.57
5/11/15 11:55 15955 417.82 2.33 415.49 3.59
5/11/15 14:52 16132 417.80 2.33 415.47 3.57
5/11/15 15:07 16147 417.82 2.33 415.49 3.59
5/11/15 18:07 16327 417.83 2.33 415.50 3.60
5/12/15 5:57 17037 418.00 2.33 415.67 3.77
5/12/15 9:04 17224 418.05 2.33 415.72 3.82
5/12/15 11:56 17396 418.07 2.33 415.74 3.84
5/12/15 15:04 17584 418.09 2.33 415.76 3.86
5/12/15 18:04 17764 418.11 2.33 415.78 3.88
5/13/15 5:55 18475 418.26 2.33 415.93 4.03
5/13/15 8:55 18655 418.36 2.33 416.03 4.13
5/13/15 12:05 18845 418.29 2.33 415.96 4.06
5/13/15 15:05 19025 418.29 2.33 415.96 4.06
5/13/15 18:00 19200 418.30 2.33 415.97 4.07
5/14/15 5:50 19910 418.45 2.33 416.12 4.22
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TABLE D.2
Observation Well WMD2010-04B Manual Data from

WMD2010-05B 20-day Constant-Rate Test

Time of 
Measurement

Time
(min)

Recovery 
Time

(t') 
(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/14/15 8:55 20095 418.52 2.33 416.19 4.29
5/14/15 9:35 20135 418.49 2.33 416.16 4.26
5/14/15 12:05 20285 418.54 2.33 416.21 4.31
5/14/15 15:05 20465 418.49 2.33 416.16 4.26
5/14/15 16:18 20538 418.50 2.33 416.17 4.27
5/14/15 18:05 20645 418.52 2.33 416.19 4.29
5/15/15 6:00 21360 418.66 2.33 416.33 4.43
5/15/15 9:03 21543 418.71 2.33 416.38 4.48
5/15/15 12:03 21723 418.70 2.33 416.37 4.47
5/15/15 15:03 21903 418.70 2.33 416.37 4.47
5/15/15 18:03 22083 418.74 2.33 416.41 4.51
5/16/15 6:03 22803 418.90 2.33 416.57 4.67
5/16/15 9:03 22983 418.94 2.33 416.61 4.71
5/16/15 12:03 23163 418.97 2.33 416.64 4.74
5/16/15 15:03 23343 418.96 2.33 416.63 4.73
5/16/15 18:03 23523 418.99 2.33 416.66 4.76
5/17/15 6:03 24243 418.13 2.33 415.80 4.72
5/17/15 9:03 24423 418.17 2.33 415.84 4.76
5/17/15 12:03 24603 419.19 2.33 416.86 4.96
5/17/15 15:03 24783 419.19 2.33 416.86 4.96
5/17/15 18:03 24963 419.21 2.33 416.88 4.98
5/18/15 6:03 25683 419.34 2.33 417.01 5.11
5/18/15 9:03 25863 419.37 2.33 417.04 5.14
5/18/15 12:03 26043 419.38 2.33 417.05 5.15
5/18/15 15:03 26223 419.37 2.33 417.04 5.14
5/18/15 18:03 26403 419.40 2.33 417.07 5.17
5/19/15 6:03 27123 419.54 2.33 417.21 5.31
5/19/15 9:03 27303 419.64 2.33 417.31 5.41
5/19/15 12:03 27483 419.65 2.33 417.32 5.42
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TABLE D.2
Observation Well WMD2010-04B Manual Data from

WMD2010-05B 20-day Constant-Rate Test

Time of 
Measurement

Time
(min)

Recovery 
Time

(t') 
(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

5/19/15 15:03 27663 419.65 2.33 417.32 5.42
5/19/15 18:03 27843 419.70 2.33 417.37 5.47
5/20/15 6:03 28563 419.80 2.33 417.47 5.57
5/20/15 9:03 28743 419.83 2.33 417.50 5.60
5/20/15 12:45 28965 42 689.64 419.69 2.33 417.36 5.46
5/20/15 13:42 29022 99 293.15 419.65 2.33 417.32 5.42
5/26/15 11:00 37500 8577 4.37 418.52 2.33 416.19 4.29
5/26/15 15:08 37748 8825 4.28 418.64 2.53 416.11 4.21
5/27/15 17:09 39309 10386 3.78 418.54 2.53 416.01 4.11
5/28/15 15:27 40647 11724 3.47 418.46 2.53 415.93 4.03
6/2/15 9:49 47509 18586 2.56 418.28 2.53 415.75 3.85
6/11/15 13:04 60664 31741 1.91 417.87 2.53 415.34 3.44
6/18/15 9:40 70540 41617 1.69 417.93 2.53 415.40 3.50 38% Recovered

Pump off @ 12:03
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TABLE D.3
LADD 635 Step-Rate Test Manual Data

Project Number: 168.25
Well Number: Top of PVC
Measured By: 1.37
Pump On Date, Time: 7:45 300.75
Pump off  Date, Time: 13:45 17,300
Duration of Aquifer Test: 6 hr 77,550

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

7:45 0 169.62 1.37 168.25 0.00 0 Step 1
7:46 1 176.04 1.37 174.67 6.42
7:47 2 175.96 1.37 174.59 6.34
7:48 3 175.82 1.37 174.45 6.20 100 16.13
7:49 4 175.79 1.37 174.42 6.17
7:50 5 175.75 1.37 174.38 6.13
7:52 7 175.74 1.37 174.37 6.12
7:54 9 175.76 1.37 174.39 6.14 97 15.80
7:56 11 175.81 1.37 174.44 6.19
7:58 13 175.80 1.37 174.43 6.18 97 15.70
8:01 16 175.81 1.37 174.44 6.19
8:05 20 175.82 1.37 174.45 6.20 100 16.13
8:10 25 175.88 1.37 174.51 6.26 97 15.50
8:15 30 175.87 1.37 174.50 6.25
8:20 35 175.85 1.37 174.48 6.23 97 15.57 20780
8:25 40 175.84 1.37 174.47 6.22 97 15.59
8:35 50 175.87 1.37 174.50 6.25 98 15.68
8:45 60 175.88 1.37 174.51 6.26 94 15.02 23120
8:55 70 175.88 1.37 174.51 6.26 98 15.65
9:05 80 175.88 1.37 174.51 6.26 97 15.50
9:15 90 175.88 1.37 174.51 6.26 92 14.70 25890 avg: 95 gpm
9:16 91 178.21 1.37 176.84 8.59 Step 2
9:17 92 179.02 1.37 177.65 9.40
9:18 93 179.10 1.37 177.73 9.48
9:19 94 179.15 1.37 177.78 9.53 136 14.27

Aquifer Test Data
Project: Water Supply Study SWL (feet bls):

Well Diameter: 8 inch Correction (feet):
Well Location: SE Ladd Property Measuring Point:

How Q Measured: Flowmeter Totalizer End (gal)=

287052
55-224635
M. Lindsey

7/17/15
7/17/15Pump Setting (feet): 469 Available Drawdown (feet):

Screen Interval (feet): 158-490 Totalizer Start (gal)=
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TABLE D.3
LADD 635 Step-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

9:20 95 179.17 1.37 177.80 9.55
9:22 97 179.17 1.37 177.80 9.55
9:23 98 179.65 1.37 178.28 10.03 150 14.96
9:34 99 179.75 1.37 178.38 10.13 150 14.81
9:25 100 179.76 1.37 178.39 10.14
9:27 102 179.80 1.37 178.43 10.18
9:29 104 179.80 1.37 178.43 10.18 150 14.73
9:32 107 179.82 1.37 178.45 10.20 150 14.71
9:35 110 179.82 1.37 178.45 10.20
9:40 115 179.85 1.37 178.48 10.23 145 14.17 29440
9:45 120 179.86 1.37 178.49 10.24 149 14.55 30180
9:50 125 179.90 1.37 178.53 10.28 150 14.59 30900
9:55 130 179.90 1.37 178.53 10.28 148 14.40 31640
10:05 140 179.90 1.37 178.53 10.28 145 14.11 33090
10:15 150 179.93 1.37 178.56 10.31 148 14.35 34560
10:25 160 179.94 1.37 178.57 10.32 149 14.44 36050
10:40 175 179.97 1.37 178.60 10.35 145 14.01 38220
10:45 180 179.97 1.37 178.60 10.35 145 14.01 38970 avg: 145 gpm
10:46 181 183.48 1.37 182.11 13.86 Step 3
10:47 182 184.36 1.37 182.99 14.74
10:48 183 184.52 1.37 183.15 14.90 175 11.74
10:49 184 184.58 1.37 183.21 14.96 207 13.84
10:50 185 184.62 1.37 183.25 15.00 211 14.07
10:52 187 184.45 1.37 183.08 14.83 200 13.49
10:54 189 184.40 1.37 183.03 14.78 198 13.40
10:56 191 184.43 1.37 183.06 14.81 202 13.64
10:58 193 184.45 1.37 183.08 14.83 202 13.62 41510
11:00 195 184.44 1.37 183.07 14.82 41950
11:05 200 184.44 1.37 183.07 14.82 42890
11:10 205 184.45 1.37 183.08 14.83 198 13.35 43880
11:15 210 184.45 1.37 183.08 14.83 198 13.35 4487
11:20 225 184.45 1.37 183.08 14.83 198 13.35 45860
11:25 220 184.47 1.37 183.10 14.85 198 13.33 46850
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TABLE D.3
LADD 635 Step-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

11:35 230 184.45 1.37 183.08 14.83 197 13.28 48820
11:45 240 184.47 1.37 183.10 14.85 197 13.27 50790
11:55 250 184.47 1.37 183.10 14.85 197 13.27 52760
12:05 260 184.46 1.37 183.09 14.84 198 13.34 54740
12:15 270 184.48 1.37 183.11 14.86 197 13.26 56700 avg: 198 gpm
12:16 271 186.25 1.37 184.88 16.63 Step 4
12:17 272 187.09 1.37 185.72 17.47
12:18 273 187.45 1.37 186.08 17.83
12:19 274 187.49 1.37 186.12 17.87 57600
12:20 275 187.49 1.37 186.12 17.87 240 13.43 57840
12:21 276 187.49 1.37 186.12 17.87 230 12.87 58070
12:23 278 187.50 1.37 186.13 17.88 235 13.14 58540
12:25 280 187.49 1.37 186.12 17.87 230 12.87 59000
12:30 285 187.51 1.37 186.14 17.89 232 12.97 60160
12:35 290 187.50 1.37 186.13 17.88 232 12.98 61320
12:40 295 187.49 1.37 186.12 17.87 232 12.98 62480
12:45 300 187.49 1.37 186.12 17.87 232 12.98 63640
12:50 305 187.45 1.37 186.08 17.83 230 12.90 64790
12:55 310 187.46 1.37 186.09 17.84 234 13.12 65960
13:05 320 187.47 1.37 186.10 17.85 232 13.00 68280
13:15 330 187.44 1.37 186.07 17.82 231 12.96 70590
13:25 340 187.45 1.37 186.08 17.83 231 12.96 72900
13:35 350 187.45 1.37 186.08 17.83 232 13.01 75220
13:45 360 187.49 1.37 186.12 17.87 233 13.04 77550 avg: 232 gpm
13:46 361 1 361 169.60 1.37 168.23 -0.02
13:47 362 2 181 170.57 1.37 169.20 0.95
13:48 363 3 121 170.43 1.37 169.06 0.81

Pump off
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TABLE D.3
LADD 635 Step-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet) Water level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

13:49 364 4 91 170.38 1.37 169.01 0.76
13:50 365 5 73 170.30 1.37 168.93 0.68
13:51 366 6 61 170.26 1.37 168.89 0.64
13:52 367 7 52 170.21 1.37 168.84 0.59
13:54 369 8 46 170.16 1.37 168.79 0.54
13:56 371 9 41 170.12 1.37 168.75 0.50
14:00 375 15 25 170.05 1.37 168.68 0.43 98% recovered
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Table D.4
LADD 635 4-day Constant-Rate Test Manual Data

Project Number: 168.98
Well Number: Top of PVC
Measured By: 1.37
Pump On Date, Time: 07:10 300.02
Pump off  Date, Time: 07:10 395,570
Duration of Aquifer Test: 1,733,470

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet)

Water 
level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

7:10 0 170.35 1.37 168.98 0.00 0 -- 395570
7:10:30 0.5 182.66 1.37 181.29 12.31

7:11 1 184.20 1.37 182.83 13.85
7:11:30 1.5 184.95 1.37 183.58 14.60

7:12 2 185.33 1.37 183.96 14.98
7:12:30 2.5 185.55 1.37 184.18 15.20

7:13 3 185.69 1.37 184.32 15.34
7:14 4 185.93 1.37 184.56 15.58 396440
7:15 5 186.05 1.37 184.68 15.70 240 15.29 396680
7:16 6 186.15 1.37 184.78 15.80 230 14.56 396910
7:17 7 186.22 1.37 184.85 15.87 230 14.49 397140
7:18 8 186.30 1.37 184.93 15.95 230 14.42 397370
7:19 9 186.35 1.37 184.98 16.00 230 14.38 397600
7:20 10 186.39 1.37 185.02 16.04 230 14.34 397830
7:22 12 186.47 1.37 185.10 16.12 235 14.58 398300
7:24 14 186.52 1.37 185.15 16.17 230 14.22 398760
7:26 16 186.57 1.37 185.20 16.22 235 14.49 399230
7:28 18 186.61 1.37 185.24 16.26 230 14.15 399690
7:30 20 186.67 1.37 185.30 16.32 235 14.40 400160
7:35 25 186.75 1.37 185.38 16.40 232 14.15 401320
7:40 30 186.81 1.37 185.44 16.46 232 14.09 402480
7:45 35 186.87 1.37 185.50 16.52 234 14.16 403650
7:50 40 186.91 1.37 185.54 16.56 232 14.01 404810
8:00 50 186.99 1.37 185.62 16.64 234 14.06 407150
8:10 60 187.07 1.37 185.70 16.72 233 13.94 409480

Well Location: SE Ladd Property 55-224635 Measuring Point:

Aquifer Test Data
Project: Water Supply Study 287052 SWL (feet bls):

Well Diameter: 8 inch M. Lindsey Correction (feet):
Pump Setting (feet): 469 7/19/15 Available Drawdown (feet):
Screen Interval (feet): 158-490 7/23/15 Totalizer Start (gal)=
How Q Measured: Flowmeter 96 hrs Totalizer End (gal)=
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Table D.4
LADD 635 4-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet)

Water 
level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

8:20 70 187.09 1.37 185.72 16.74 233 13.92 411810
8:40 90 187.17 1.37 185.80 16.82 234 13.88 416480
9:10 120 187.22 1.37 185.85 16.87 234 13.85 423490
9:40 150 187.23 1.37 185.86 16.88 233 13.82 430490
10:10 180 187.27 1.37 185.90 16.92 230 13.57 437380
11:10 240 187.31 1.37 185.94 16.96 238 14.05 451680
12:10 300 187.33 1.37 185.96 16.98 232 13.65 465590
13:10 360 187.35 1.37 185.98 17.00 234 13.76 479630
14:10 420 187.39 1.37 186.02 17.04 231 13.57 493500
15:10 480 187.39 1.37 186.02 17.04 233 13.64 507450
16:10 540 187.40 1.37 186.03 17.05 234 13.73 521500
17:10 600 187.38 1.37 186.01 17.03 231 13.55 535350
18:10 660 187.39 1.37 186.02 17.04 233 13.69 549350
6:30 1400 187.58 1.37 186.21 17.23 233 13.52 721750
7:30 1460 187.59 1.37 186.22 17.24 233 13.49 735700
8:30 1520 187.59 1.37 186.22 17.24 233 13.49 749650
9:30 1580 187.59 1.37 186.22 17.24 232 13.47 763580
10:30 1640 187.62 1.37 186.25 17.27 234 13.53 777600
11:30 1700 187.62 1.37 186.25 17.27 233 13.51 791600
12:30 1760 187.58 1.37 186.21 17.23 232 13.45 805500
13:30 1820 187.60 1.37 186.23 17.25 234 13.57 819550
14:30 1880 187.61 1.37 186.24 17.26 233 13.47 833500
15:30 1940 187.61 1.37 186.24 17.26 231 13.37 847350
16:30 2000 187.64 1.37 186.27 17.29 235 13.61 861470
17:30 2060 187.64 1.37 186.27 17.29 231 13.36 875330
18:00 2090 187.64 1.37 186.27 17.29 233 13.50 882330
6:15 2825 187.79 1.37 186.42 17.44 233 13.33 1053230
7:00 2870 187.79 1.37 186.42 17.44 234 13.40 1063750
8:00 2930 187.78 1.37 186.41 17.43 229 13.15 1077500
9:00 2990 187.81 1.37 186.44 17.46 236 13.54 1091680
10:00 3050 187.81 1.37 186.44 17.46 231 13.24 1105550
11:00 3110 187.80 1.37 186.43 17.45 234 13.42 1119600
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Table D.4
LADD 635 4-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet)

Water 
level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

12:00 3170 187.79 1.37 186.42 17.44 229 13.14 1133350
13:00 3230 187.78 1.37 186.41 17.43 234 13.43 1147400
14:00 3290 187.76 1.37 186.39 17.41 233 13.35 1161350
15:00 3350 187.75 1.37 186.38 17.40 231 13.29 1175220
16:00 3410 187.77 1.37 186.40 17.42 233 13.36 1189180
17:00 3470 187.78 1.37 186.41 17.43 232 13.33 1203120
17:42 3512 187.82 1.37 186.45 17.47 225 12.85 1212550
6:15 4265 187.93 1.37 186.56 17.58 232 13.21 1387400
7:00 4310 187.91 1.37 186.54 17.56 228 12.97 1397650
8:00 4370 187.90 1.37 186.53 17.55 231 13.15 1411500
9:00 4430 187.92 1.37 186.55 17.57 233 13.28 1425500
10:00 4490 187.96 1.37 186.59 17.61 235 13.34 1439600
11:00 4550 187.96 1.37 186.59 17.61 228 12.92 1453250
12:00 4610 187.95 1.37 186.58 17.60 231 13.13 1467120
13:00 4670 187.95 1.37 186.58 17.60 232 13.19 1481050
14:00 4730 187.94 1.37 186.57 17.59 233 13.22 1495000
15:00 4790 187.95 1.37 186.58 17.60 230 13.07 1508800
16:00 4850 187.96 1.37 186.59 17.61 233 13.25 1522800
17:00 4910 187.97 1.37 186.60 17.62 233 13.21 1536770
17:50 4960 187.97 1.37 186.60 17.62 234 13.26 1548450
6:15 5705 188.05 1.37 186.68 17.70 231 13.07 1720850
7:00 5750 188.05 1.37 186.68 17.70 233 13.18 1731350
7:10 5760 188.04 1.37 186.67 17.69 232 13.09 1733470

7:10:30 5800.5 0.5 11601 172.01 1.37 170.64 1.66
7:11 5801 1 5801 170.94 1.37 169.57 0.59
7:12 5802 2 2901 171.78 1.37 170.41 1.43
7:13 5803 3 1934 171.67 1.37 170.30 1.32
7:14 5804 4 1451 171.58 1.37 170.21 1.23
7:15 5805 5 1161 171.50 1.37 170.13 1.15
7:16 5806 6 968 171.45 1.37 170.08 1.10
7:17 5807 7 830 171.41 1.37 170.04 1.06
7:18 5808 8 726 171.38 1.37 170.01 1.03

Pump Off
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Table D.4
LADD 635 4-day Constant-Rate Test Manual Data

Time of 
Measurement

Time
(min)

Recovery 
Time
(t') 

(minutes)

t/t'
Sounder 
reading

(feet)

Correction 
(feet)

Water 
level Drawdown Discharge

(gpm)

Specific 
Capacity
(gpm/ft)

Totalizer Remarks

7:19 5809 9 645 171.35 1.37 169.98 1.00
7:20 5810 10 581 171.33 1.37 169.96 0.98
7:21 5811 11 528 171.30 1.37 169.93 0.95
7:22 5812 12 484 171.28 1.37 169.91 0.93
7:23 5813 13 447 171.25 1.37 169.88 0.90
7:25 5815 15 388 171.22 1.37 169.85 0.87
7:27 5817 17 342 171.18 1.37 169.81 0.83
7:30 5820 20 291 171.20 1.37 169.83 0.85
7:35 5825 25 233 171.18 1.37 169.81 0.83
7:40 5830 30 194 171.15 1.37 169.78 0.80 96% Recovered
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1.0 HYDROGEOLOGIC SETTING 

Copper Queen Branch (CQB) property north of Don Luis is underlain by bedrock of 
Precambrian, Paleozoic, and Mesozoic ages (Ransome, 1904, Hayes and Landis 1965, Stegen et. 
al., 2005). Figure D1 is a geologic map of the bedrock exploration area as mapped by Hayes and 
Landis (1964). The Precambrian Pinal Schist unconformably underlies or is in fault contact with 
younger sedimentary rocks. The Paleozoic rocks consist of the Cambrian Bolsa Quartzite and 
Abrigo Limestone; the Devonian Martin, Mississippian Escabrosa, Pennsylvanian Horquilla 
Limestones; and the Permian Earp Formation and Colina Limestone. The Precambrian and 
Paleozoic rocks are intruded by the Jurassic Juniper Flat Granite, a porphyritic, alkali intrusive 
stock with associated dikes. The Cretaceous Bisbee Group unconformably or structurally 
contacts the Precambrian, Paleozoic, and Jurassic rocks.  The Bisbee Group is made up of the 
Glance Conglomerate, Morita Formation, Mural Limestone, and Cintura Formation.   

The sedimentary bedrock on CQB property is folded and complexly faulted (Ransome, 1904, 
Stegen et. al, 2005). Large scale open folds are mapped in the Mule Mountains containing the 
CQB property, but faults are the primary structural feature on CQB property. Northeast and 
northwest striking faults with normal separation are commonplace and have disrupted the 
stratigraphy of the Precambrian and Paleozoic bedrock on CQB property across a range of spatial 
scales. A later generation of northeast faults cuts the Bisbee Group and older rocks. The 
complexity and pervasive nature of faulting in the bedrock is evident in the mapping of Ransome 
(1904) and Hayes and Landis (1965). Ransome (1904) identified various structural domains 
bounded by the major faults. 

The Bisbee West and Abrigo fault zones have numerous offshoots and crosscutting faults that 
may have caused significant fracturing and breakage in the sedimentary rocks they traverse. 
Bedrock generally has low permeability compared to basin fill unless its permeability is 
enhanced by secondary structures such as faults, fractures, and/or dissolution features in the case 
of limestone. The Bolsa Quartzite probably deformed by brittle failure (faulting and fracturing) 
due to its indurated, siliceous character. The Abrigo Limestone and overlying formations may 
also be susceptible to brittle failure. Brittle deformation may result in higher permeability, 
especially in areas of closely spaced faults. The high degree of faulting in the bedrock, 
particularly along and between the Bisbee West and Abrigo faults may have developed zones of 
fracturing and breakage in the Bolsa Quartzite and Abrigo Limestone with sufficient hydraulic 
communication to constitute a reservoir. 

The lithologic log for WMD2010-05B notes two fault zones in the Bolsa Quartzite at depth. The 
lithologic log for WMD2010-04B does not note any significant faulting however, there was 
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difficulty maintaining an open borehole during drilling operations suggesting the bedrock (Bolsa 
Quartzite) had undergone brittle deformation at depth. The mirrored curvature in the drawdown 
curves and nearly instantaneous response in WMD2010-04B to pumping in WMD2010-05B 
suggests that the two wells are hydraulically connected by highly conductive and connected 
developed zones of fractured and broken rock.  
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2.0 WMD2010-05B CONSTANT-RATE TEST ANALYSIS 

Drawdown data were input to Aqtesolv Pro (HydroSOLVE Inc., 2007) to estimate aquifer 
parameters using curve matching techniques for both an unconfined, homogenous aquifer and a 
fractured bedrock aquifer. Due to the degree of faulting mapped in the bedrock area as well as 
the faulting and breakage noted in the lithologic logs for WMD2010-04B and WMD2010-05B, it 
is possible that the degree of fracturing and breakage in the area is so extensive that the reservoir 
hydrologically behaves as a homogeneous aquifer. Two solutions used for estimation provided 
feasible results: Theis (1935) for unconfined aquifers and Gringarten-Ramey (1974) for fractured 
bedrock with horizontal fracturing. The Gringarten-Witherspoon (1972) solution for vertical 
fracturing was also investigated but the curve was unable to fit the actual data, even when 
accounting for the no-flow boundaries and therefore is not included in this discussion. Based on 
the drilling depth and static water level for WMD2010-05B an aquifer thickness of 612 feet was 
assumed for aquifer parameter estimation. A late-time window of the drawdown during pumping 
was used to constrain aquifer parameter estimation to reflect long-term responses from the 
aquifer. Results from Aqtesolv Pro are summarized in Table D.5. 

The linear flow plot (Figure D2) of the drawdown data shows a unit-slope line during late time. 
The unit-slope line is characteristic of a well emplaced between two no-flow boundaries of 
parallel relation (HydroSOLVE Inc., 2007). No-flow boundary conditions were characterized in 
Aqtesolv Pro to constrain parameter estimation accordingly. Two different boundary orientations 
(north-south, and east-west) were qualified based on the geologic cross section (Figure 4) and 
previous mapping by Hayes and Landis (1964).  

The Theis solution for unconfined aquifers was applied to the pumping test data from both wells 
(Figures D3 and D4), utilizing a set of parallel no-flow boundaries. Transmissivity ranged from 
6,158 to 6,726 feet squared per day (ft2/day), corresponding to hydraulic conductivity of 10.1 to 
10.9 feet per day (ft/day).  

The Gringarten-Ramey solution for a horizontal fracture was also used to estimate aquifer 
parameters utilizing data from both the pumping and observation wells. A transmissivity of 
217 ft2/day and corresponding hydraulic conductivity of 0.35 ft/day was estimated when not 
accounting for the no-flow boundaries and focusing only on horizontal fracture flow (Figure D5). 
When adding the parallel no-flow boundaries the transmissivity ranged from 508 to 910 ft2/day, 
corresponding to hydraulic conductivity of 0.83 to 1.49 ft/day, respectively (Figures D6 and D7).  

The Theis curve offers a decent visual fit to the drawdown data in both wells over the duration of 
the test, although the pumping well data is underestimated for the first 100 minutes and 
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overestimated from approximately 2,000 to 10,000 minutes, and the observation well data is 
overestimating aquifer parameters until approximately 20,000 minutes into the test. The 
Gringarten-Ramey curve is not able to match the early-time data (before 2,000 minutes), 
showing substantial underestimation of the aquifer parameters, however the fit of the curve 
improves greatly during late time (after 5,000 minutes). Although the Theis solution appears to 
show the general trend of the data overall, the Gringarten-Ramey solution has a better fit to the 
bulk of the data. The change in the goodness-of-fit of the Gringarten-Ramey curve is not 
apparent between focusing solely on fracture flow (Figure D5) versus accounting for the parallel 
no-flow boundaries (Figures D6 and D7), however the statistical fit of the line to the actual data 
improves by an order of magnitude when accounting for the no-flow boundaries.  

Residual and parameter statistics are generated by Aqtesolv Pro for each solution used to match 
the data. The statistical output from Aqtesolv Pro uses a significance level, α = 0.05, or 95% 
(1-α) confidence interval. The residual is the difference between the actual data and the curve 
used to match it. Residual statistics examine the goodness-of-it of the solution and the 
corresponding estimated aquifer parameters. The residual statistics for the Gringarten-Ramey 
solutions used are an order of magnitude better than the Theis solutions (Table D.5). The parallel 
oriented, no-flow boundaries in conjunction with the Gringarten-Ramey solution offer the lowest 
residual statistics (the best fit of the curve to the actual data). To test the significance or the 
precision of the curve’s fit to the data, Aqtesolv Pro calculates the t-ratio (parameter estimate 
divided by the standard error of the estimate). A large t-ratio value is indicative of a more precise 
estimate of the data. The t-ratio for hydraulic conductivity for the north-south and east-west 
trending boundaries was 39.42, and 9.439, respectively. Therefore, the best fit of the data is 
provided by the Gringarten-Ramey solution with horizontal fracturing and north-south trending 
no-flow boundaries (transmissivity of 508 ft2/day and a hydraulic conductivity of 0.83 ft/day). 
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3.0 HYDRAULIC TESTING INTERPRETATION 

Bedrock formations in exploration boring WMD-2015-01 were encountered in the expected 
sequence but not in the same condition as WMD2010-04B or WMD2010-05B. For the duration 
of drilling the rock was highly competent (slow drill rates and predominantly clean, angular and 
small sized drill cuttings). Few weathered zones were encountered and even fewer clay intervals. 
The competence of the rock and lack of evident faulting suggest a low primary permeability 
which probably led to the low flow conditions experienced during drilling. The static water 
levels measured in the completed, developed piezometers have a discrepancy of 18.51 feet, 
indicating Escabrosa Limestone and the Abrigo Limestone are not hydraulically connected at this 
location. Low water productivity encountered both during drilling and reconnaissance depth-
specific sampling at the exploration boring differs from the productivity and hydraulic 
connectivity observed at and between WMD2010-04B and WMD2010-05B, suggesting that a 
no-flow boundary is located between the two areas.  

The drilling of the bedrock exploration borehole provided formation contact elevations and static 
water level information further west than previously documented. The extension of the east-west 
cross-section shows a series of faults and differences in the equipotential surface at the wells 
along the cross-section.  The static water level in WMD-2015-01 is about 150 feet above the 
static water levels in WMD2010-04B and WMD2010-05B, which are about 230 feet above the 
static water levels recorded at WMD-2010-02PS. There was no response to WMD2010-05B 
pumping in WMD2010-02PS, indicating the two sites are not hydraulically connected and offers 
a potential location of another impermeable boundary between these two locations. This 
coincides with the drawdown data on the logarithmic plot behaving as flow constrained by two 
parallel impermeable boundaries. This “channel aquifer” most likely has sealing faults located 
between WMD-2015-01 and WMD2010-05B and between WMD2010-05B and 
WMD2010-02PS as indicated by the change in elevation of the equipotential surface. 
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TABLE D.5
Summary of Hydraulic Testing Results

Pumped
Well 

Pumping
Rate

(gpm)

Pumping 
Time

(minutes)

Maximum
Drawdown

(ft)

b
(ft) Solution Method

No-Flow 
Boundary 
Conditons

Estimation 
Window 

(minutes)

T
(ft2/day)

Ss
K

(ft/day)

Residual 
Variance

(ft2)

Residual 
Standard 
Deviation

(ft)

Residual 
Mean

(ft)

Gringarten-Ramey NA 3,000-28,000 217 3.2E-06 0.35 0.01413 0.1189 0.008013

Gringarten-Ramey N/S Parallel 3,000-28,000 508 2.1E-06 0.83 0.003886 0.06234 0.000803

Gringarten-Ramey E/W Parallel 3,000-28,000 911 7.5E-06 1.49 0.004372 0.06612 0.000865

Theis N/S Parallel 8,000-28,000 6726 2.6E-07 10.9 0.06258 0.2502 -0.03761

Theis E/W Parallel 8,000-28,000 6158 2.3E-06 10.1 0.05809 0.241 -0.03627

Notes:
gpm = gallons per minute
ft = feet
T = Transmissivity
S s  = Specific Storage
b = Assumed aquifer thickness
K = Hydraulic conductivity calculated as T/b
NA = not applicable

WMD2010-05B 38.9 28923 7.60 612
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WMD2010-04B

WMD2010-04B

(0-20) 7 7/8-inch Surface Borehole Sealed with Cement-
Bentonite Grout

(20-500) 7 7/8-inch Diameter Borehole

(20-424) Formation Stabilizer

(0-430) 2-inch Schedule 40 Low Carbon Steel Casing

0 - 10 Escabrosa Limestone: Light tan gravel, lithics of limestone up to 10 mm, semi-angular to round.

10 - 20 Escabrosa Limestone: Sandy gravel, lithics of limestone up to 5 mm, angular to sub-round.

20 - 30 Escabrosa Limestone: Dark gray limestone, clean, hard.

30 - 40 Escabrosa Limestone: Light gray limestone, hard.

40 - 50 Escabrosa Limestone: Various limestone lithics up to 5 mm, with red fault gauge (clays).

50 - 60 Escabrosa Limestone: Various limestone lithics up to 2 mm, gray, red, and white, angular to sub-round.

60 - 70 Escabrosa Limestone: Medium gray lithics of limestone up to 3 mm, sub-angular to round.

70 - 100 Escabrosa Limestone: Red-brown sandy clay, lithics of limestone.

100 - 110 Escabrosa Limestone: Red clayey sand with limestone lithics.

110 - 120 Escabrosa Limestone: Red-brown clayey sand with limestone lithics.

120 - 130 Escabrosa Limestone: Medium to light gray limestone, lithics up to 2mm, sub-angular to sub-round.

130 - 180 Escabrosa Limestone: Brown clay with limestone lithics up to 1 mm.

180 - 190 Escabrosa Limestone: Light brown clayey sand, lithics of limestone up to 4 mm, angular to sub-round.

190 - 200 Escabrosa Limestone: Brown clay with sand, lithics of limestone up to 4 mm, angular to sub-round.

200 - 210 Escabrosa Limestone: Red-brown sandy clay, lithics of red (possibly altered) limestone up to 3 mm, sub-angular
to very round.

210 - 220 Escabrosa Limestone: Reddish-brown sandy clay, lithics of red and gray limestone, sub-angular to sub-round.

220 - 230 Escabrosa Limestone: Light brown clayey sand, lithics of gray and some red limestone, sub-angular to sub-
round.

230 - 240 Escabrosa Limestone: Light to medium gray limestone.
Hard to drill, some water.

240 - 270 Escabrosa Limestone: Light to medium gray limestone with 15% red (possibly limestone) lithics, mostly angular
to sub-angular.

270 - 300 Escabrosa Limestone: Light gray limestone, granular, hard, angular lithics.

300 - 320 Escabrosa Limestone: Brown clayey sand, lithics of quartz, quartzite, red siltstone, mostly 1 mm size.

320 - 330 Escabrosa Limestone: Clayey sand as above, with some gravel.

330 - 340 Escabrosa Limestone: Clayey sand as above, with no gravel, less clay.

340 - 350 Escabrosa Limestone: Red clayey sand, lithics of red siltstone, mostly 1 mm, very angular.

350 - 360 Bolsa Quartzite: Dark brown sandy gravel, lithics of quartzite.

360 - 370 Bolsa Quartzite: Dark brown sand, lithics of quartzite.

370 - 390 Bolsa Quartzite: Brown gravelly sand, lithics of quartzite.

390 - 400 Bolsa Quartzite: Dark brown sand, lithics of quartzite, angular to round.
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WMD2010-04B

(430-500) 2-inch Schedule 40 Low Carbon Steel Screen
with 0.045-inch vertical slots

(500) LCS Bottom cap

(424-430) Bentonite Pellet seal

400 - 410 Bolsa Quartzite: Red clayey sand, lithics of quartz, quartzite, and siltstone, angular to sub-round.

410 - 430 Bolsa Quartzite: Clayey sand as above, with increase in quartz.

430 - 440 Bolsa Quartzite: Red gravelly sand, lithics of quartzite.

440 - 450 Bolsa Quartzite: Red clayey sand, lithics of quartz and quatzite, sub-angular to round.

450 - 470 Bolsa Quartzite: Sand, lithics of quartzite, angular to sub-round.
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490 - 500 Bolsa Quartzite: Gravelly sand, lithics of dark gray/green quartzite, sub-angular to round.

500 - 520 Bolsa Quartzite: Gravelly sand as above, with green siltstone.

520 - 530 Bolsa Quartzite: Gravelly sand, lithics of quartzite, some limonite staining, sub-angular to round.

530 - 630 Bolsa Quartzite: Sandy gravel lithics of quartzite, sub-angular to round, no limonite staining.

630 - 660 Bolsa Quartzite: Gravel, lithics of quartzite up to 20 mm.

11/15/2010 TD = 660 ft bgs.
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YELLOW JACKET

12/2/2010
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11/18/2013

11/17/2010

Drillsite Name: DT-27

WMD2010-05B.dat

WMD2010-05B

WMD2010-05B

(0-40) 12-inch LCS Surface Casing Sealed in 16-inch
Borehole with Neat Cement

(40-880) 7 7/8-inch Diameter Borehole

(0-403) 5-inch LCS Blank Well Casing (0.250-inch wall)

0 - 83 Alluvium: Light gray, predominately sub-angular to round limestone up to 40 mm, sand and fines increasing with
depth, carbonate cementation.
11/17/2010 15:00 Started drilling 16-inch surface borehole to 10 ft.
11/19/2010 07:00 Started drilling 16-inch hole to 41 ft, set 40 ft of 12-inch conductor casing.
11/20/2010 07:00 Drilled 9 5/8-inch stratex to 70 ft and set 70 ft of temporary casing to keep hole open.

40 - 60 Abrigo Limestone: Limestone and alluvium, as above, with very little fines, increased roundness of limestone
gravels.

60 - 70 Abrigo Limestone: Limestone and alluvium, as above, with some cherty limestone fragments and cemented
conglomerate-like gravels present.

70 - 80 Abrigo Limestone: Dark gray, gray, and white limestone, sub-angular fragments up to 8 mm, white quartz present.
11/20/2010 08:30 Begin drilling 6.25-inch borehole, reverse air.

80 - 90 Abrigo Limestone: Maroon limestone and calcareous sandstone, sub-angular, quartz present, granular granitic
intrusive with mineralization.
11/21/2010 07:45 Resume drilling 6.25-inch borehole.

90 - 100 Abrigo Limestone: Limestone and sandstone as above, increased intrusive with hematitic alteration.

100 - 110 Abrigo Limestone: Limestone and sandstone as above, no visible intrusive, increased fine-grained sandstone.
Deviation survey = 1 degree.

110 - 130 Abrigo Limestone: Brown limestone and sandstone, as above.

130 - 140 Abrigo Limestone: Tan limestone and sandstone, mostly very fine-grained, calcareous sandstone.

140 - 170 Abrigo Limestone: Reddish-brown sandstone, very fine-grained, calcareous, with shale interbeds, quartz veins
present, very fissile.

170 - 180 Abrigo Limestone: Sandstone as above, some fracture surfaces present.

180 - 220 Abrigo Limestone: Sandstone as above, fissile, calcareous, very fine-grained, some thin shale, trace quartz.
Deviation survey = 1 degree at 200 ft.

220 - 240 Abrigo Limestone: Brown, calcareous sandy shale and sandstone, trace quartz, moderately fissile.

240 - 260 Abrigo Limestone: Reddish-brown shale and sandstone, as above.

260 - 280 Abrigo Limestone: Shale and sandstone as above, less quartz.

280 - 310 Abrigo Limestone: Brown sandstone, calcareous, fine-grained sandstone with some sandy calcareous shale
interbeds, sub-angular to sub-round fragments.
Deviation survey = 1.5 degrees at 300 ft.

310 - 330 Abrigo Limestone: Grayish-brown sandstone, as above.

330 - 350 Abrigo Limestone: Limestone and mudstone; dark gray, angular to sub-angular, clean limestone; reddish-brown
mudstone; trace reddish-brown sandstone.

350 - 360 Abrigo Limestone: Grayish-brown limestone and mudstone, as above, with brownish mineralization in fractures.

360 - 370 Abrigo Limestone: Reddish-brown limestone and mudstone, as above.

370 - 380 Abrigo Limestone: Reddish-brown shale, calcareous, sandy shale, massive, some sandstone present.

380 - 390 Abrigo Limestone: Shale as above, with calcite veins and crystals present.

390 - 400 Abrigo Limestone: Shale as above, no calcite veins or crystals visible.
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WMD2010-05B

WMD2010-05B

(0-880) Naturally Developed Filter Pack

(403-866) 5-inch LCS Screen with 0.125-inch Vertical
Double Mill Slots

400 - 410 Abrigo Limestone: Gray, clean limestone; reddish-brown fine-grained, calcareous sandstone.
Deviation survey = 0.5 degrees.

410 - 420 Abrigo Limestone: Reddish-brown shale, sandy texture, calcareous.

420 - 430 Abrigo Limestone: Gray, clean limestone; reddish-brown fine-grained, calcareous sandstone.

430 - 440 Abrigo Limestone: Limestone and sandstone as above, many weathered and mineralized fracture surfaces.

440 - 450 Abrigo Limestone: Limestone and sandstone as above, less fracture surfaces.

450 - 460 Abrigo Limestone: Reddish-brown limestone and sandstone, as above, trace fractures.

460 - 470 Abrigo Limestone: Dark gray limestone and sandstone, as above, mostly limestone with small amount of
sandstone.

470 - 480 Abrigo Limestone: Reddish-brown sandstone, very fine-grained sandstone up to 10 mm, angular to sub-angular,
quartz (white) rich fragments with fractures.

480 - 490 Abrigo Limestone: Clean, gray limestone, angular to sub-angular; reddish sandstone, fine-grained.

490 - 500 Abrigo Limestone: Reddish-brown and dark gray sandstone, fine-grained, altered, black mineralization, possible
intrusion.

500 - 550 Abrigo Limestone: Reddish-brown shale and sandstone, sandy texture shale, very fine-grained sandstone, both
calcareous.
Deviation survey = 1.5 degrees at 500 ft.

550 - 560 Abrigo Limestone: Shale and sandstone as above, some quartz.

560 - 570 Abrigo Limestone: Brown shale and sandstone, as above, trace quartz.

570 - 600 Abrigo Limestone: Reddish-brown shale and sandstone, as above, increased shale.

600 - 610 Bolsa Quartzite: Greenish-gray quartzite, fine-grained, clean, some quartz veins and brown mineralization.
Deviation survey = 3.5 degrees at 600 ft.
11/22/2010 Resume drilling.
Static water level = 404.85 ft bgs. Discharge is approximately 8 gpm.

610 - 620 Bolsa Quartzite: Quartzite as above, increased reddish iron oxide mineralization on fracture surfaces.

620 - 630 Bolsa Quartzite: Reddish-brown and gray quartzite, as above, increased reddish alteration and quartz content.

630 - 640 Bolsa Quartzite: Reddish-brown and gray quartzite, increased white quartz fragments.

640 - 650 Bolsa Quartzite: Reddish-brown and tan quartzite, mixed colors, some black spotted mineralization on fracture
surfaces.

650 - 660 Bolsa Quartzite: Reddish-brown and tan quartzite, less mineralization, mostly non-fractured surfaces.

660 - 670 Bolsa Quartzite: Pink/buff quartzite, medium-grained, increased quartz content, very clean quartz, well indurated.

670 - 680 Bolsa Quartzite: Pink/buff quartzite, fragments up to 10 mm.

680 - 690 Bolsa Quartzite: Pink/buff quartzite, increased reddish alteration.

690 - 710 Bolsa Quartzite: Pink/buff quartzite, very little alteration, very clean, few fracture surfaces.
Deviation survey = 3.5 degrees at 700 ft.

710 - 720 Bolsa Quartzite: Darker pink quartzite, increased reddish brown mineralization on fragment surfaces.

720 - 740 Fault Zone: Dark red, quartzite, sandstone, mudstone, and sericite, schist present, very little fines (silt).

740 - 750 Fault Zone: Quartzite as above, with gray limestone and red/gray chert present.

750 - 760 Bolsa Quartzite: Medium-grained quartzite, altered, reddish mineralization, dark gray hematite, white quartz
veins.
Discharge is approximately 60 gpm.

760 - 770 Bolsa Quartzite: Dark red and brown quartzite, less quartz present.
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WMD2010-05B

(866) LCS End Cap

(880) 5 7/8-inch Diameter Borehole

(880-1,000) Sloughed Native Material

770 - 780 Bolsa Quartzite: Yellowish-brown quartzite, increased brown weathering.

780 - 790 Fault Zone: Yellowish-brown, white, and gray, quartzite, sandstone, mudstone, limestone, and chert fragments
present.

790 - 800 Fault Zone: Reddish-brown and gray quartzite, as above, with sericite schist.

800 - 810 Fault Zone: Quartzite with limestone, chert, siltstone, and limonite staining.

810 - 840 Bolsa Quartzite: Red and whitequartzite, medium-grained, with very little limonite staining.

840 - 850 Bolsa Quartzite: Yellow and red quartzite, quartz fragments with lots of limonite staining.

850 - 860 Bolsa Quartzite: Quartzite as above.
More water.

860 - 870 Bolsa Quartzite: Red and white quartzite, medium-grained, some limonite stains.
Fault zone.

870 - 880 Bolsa Quartzite: Red and green quartzite, as above with a few fragments of andesitic rocks altered to glaugonite,
course grained quartzite with some large white quartz (basal Bolsa).
Fault zone.

880 - 940 Bolsa Quartzite: Green quartzite, as above with much more andesitic altered glauconite.
Andesite dike at 880 ft.

940 - 970 Bolsa Quartzite: Quartzite, fragments of white quartz, some altered andesitics.

970 - 1000 Bolsa Quartzite: Lithics of white quartz, schist, and quartzite.
Basal Bolsa at 970.

12/2/2010 TD = 1,000 ft bgs.
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