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WELL #1 AQUIFER PUMPING TEST 
PROPOSED CAFO FACILITY 

 PIPESTONE 
 

CANISTOTA, SOUTH DAKOTA 
  

1.0 INTRODUCTION 

 The purpose of this report is to provide the results of aquifer testing and analysis recently 

completed at the project site (Site). The aquifer testing was conducted utilizing three newly 

installed wells, Wells #1, #2, and #3. The three wells are located in close proximity to each other, 

and are located in the southeast quarter (SE ¼) of the southwest quarter (SW ¼) of Section 9, 

Township 102 North, Range 54 West, McCook County, South Dakota (Figure 1). The Leggette, 

Brashears & Graham, Inc. (LBG) proposal for this project, dated August 15, 2017, was authorized 

by Mr. Barry Kerkaert, Manager, on August 17, 2017.  

 

1.1 Purpose of Project and Major Tasks 

Pipestone is currently constructing a swine confined animal feeding operation (CAFO) 

facility (Facility) at the Site. The planned industrial water source is groundwater.  

 The purpose of the aquifer pumping test (aquifer test or test) was to: 1) determine the 

aquifer properties of transmissivity (T) and storativity (S); 2) obtain information regarding the 

yield potential of the wells; 3) provide information regarding the degree of interference that will 

occur between the wells; 4) obtain information regarding the rate of groundwater recovery in the 

wells; and, 5) provide groundwater quality results. 

 During the aquifer test, Well #1 was utilized as the pumping well, and the other two wells 

were utilized as observation wells. Groundwater level changes in the three wells were monitored 

utilizing data-logging pressure transducers (provided by LBG), in addition to periodic manual 

groundwater level measurements. The aquifer test consisted of a 6-hour step-rate pumping test, 

immediately followed by a 70-hour constant-rate pumping test. At the conclusion of the total 76 

hours of pumping, the recovery of the groundwater levels in the three wells was monitored for 

approximately 94 hours. 
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 The project included the following four major tasks: 

1. Background data review, aquifer test design, and permitting; 

2. Aquifer test oversight; 

3. Water quality sampling and analysis; and, 

4. Aquifer test data analysis and reporting. 

 

1.2 Datum and Projections 

 All map coordinates used to produce the report figures are UTM Zone 14. Horizontal 

coordinates are referenced to the North American Datum of 1983 (NAD 83).  

 

1.3 Background Information  

 Pipestone has submitted a water permit application to the South Dakota Department of 

Environment & Natural Resources (DENR) to appropriate 0.22 cubic feet per second (cfs) of 

groundwater for use as an industrial water supply for a swine CAFO. The requested amount of 

0.22 cfs is equivalent to an annual continuous pumping rate of approximately 100 gallons per 

minute (gpm).  

 As indicated previously, there are three newly constructed wells at the Site. Wells #1 and 

#2 were constructed by Putzke Well Drilling & Pump Company of Sioux Falls, SD (Putzke) in 

March 2017, and are constructed of 5-inch diameter PVC casing and screen. The wells are screened 

in a unit labeled on the well logs as “coarse sand.”  Well #1 is screened from 264 to 284 feet below 

ground surface (ft. bgs) and Well #2 is screened from 280 to 300 ft. bgs.  This coarse sand is the 

target aquifer. The static (non-pumping) groundwater level in the two wells is listed on the well 

logs as 136 ft bgs.   

 Well #3 was completed by Putzke in July 2017. Well #3 is screened from 273 to 300 ft. 

bgs and is constructed of 5-inch diameter PVC casing and screen.  Representatives of the South 

Dakota Geological Survey (SDGS) were present when Well #3 was drilled, and LBG received a 

copy of the lithologic log. The SDGS also conducted downhole geophysical logging (gamma, 

resistivity, and conductivity) in the borehole of Well #3, and provided LBG the results of the 

downhole geophysical logging.  The three wells are numbered from north to south, Well #1, #2, 

and #3, respectively.  Wells #2 and #3 are located 89 feet and 151 feet, respectively, south of Well 
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#1. Information regarding the three wells, including depths, construction details, and static water 

levels, is summarized in Table 1. The locations of the three wells are shown on Figure 2, and copies 

of the well construction logs are provided in Appendix A. 

 Wells #1 and #2 are equipped with submersible pumps. According to information from 

Putzke, each well is capable of being pumped at a rate of approximately 60 gpm. Putzke indicated 

that Well #1 was likely the best producing well. 

 To assess the ability of an aquifer to provide a permit requested amount, LBG generally 

recommends conducting the aquifer pumping test at a rate equal to or exceeding the requested 

permit amount. Knowing that the maximum pumping rate was likely on the order of 60 gpm, it 

was decided to pump Well #1 at the maximum rate achievable with the existing submersible pump.  

 

2.0 SITE HYDROGEOLOGY 

There is little published information available regarding the target aquifer at the Site. The 

SDGS lithologic log from Well #3 identifies the target aquifer as an undifferentiated sandstone of 

Cretaceous age (undifferentiated meaning the lateral and vertical extent of the unit, unit 

identification, as well as other details, has not been defined).  

The project area is located in the James Basin of the Central Lowland physiographic 

division of South Dakota (Christensen, 1989). Surface sediments generally consist of till (clay-

rich, un-sorted sediments deposited by the continental glaciers during the Pleistocene Epoch). The 

till deposits consist of clay with silt to boulder-size clasts of glacial origin up to 300 ft thick. 

Cretaceous-age, undifferentiated sediments underlie the till.  Further discussion of the Cretaceous-

aged sediments is in the following paragraph.  The Precambrian-age Sioux Quartzite underlies the 

Cretaceous-age sediments to an unknown depth.  

Review of the geology for McCook, Lake, Moody, Hanson, and Turner Counties indicates 

the likely presence of Cretaceous-age sand or sandstone water producing deposits. The Codell 

Sandstone Member (Codell Member) of the Carlile Shale has been previously identified within 5 

miles of the Site, based on local well completion reports. The Codell Member consists of white to 

yellow-brown sandstone interbedded with siltstone and mudstone (Lindgren, 1993). Water 

produced from the Codell Member generally has high concentrations of sodium, sulfate, and 

dissolved solids (Hansen, 1986).  Hardness is variable in the Codell Member (Hanson, 1986). 
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The underlying Sioux Quartzite is able to produce limited quantities of water when 

fractured. The uncemented sediments overlying the quartzite, known locally as the Quartzite 

Wash, are composed of fine to course, angular to sub-rounded, pink, quartzose sand, and is known 

to be interbedded with the Codell Member in southern Lake County (Hansen, 1986).  Southern 

Lake County is immediately northeast of McCook County and the Quartzite Wash likely extends 

into McCook County.  The extent of the Quartzite Wash has not been mapped specifically in 

McCook County. The Quartzite Wash is known to produce water with high concentrations of 

calcium, sulfate, bicarbonate, dissolved solids, and hardness (Hansen, 1986).  

There are some stratigraphic differences in the three Site wells. For example, the sand in 

Well #1 is underlain by “blue clay,” and the lower sand in Wells 2 and 3 is underlain by Quartzite 

(logged as granite). There is not enough information to specifically name the sandy units described 

in the three well logs; therefore, LBG agrees with the SDGS designation of the target aquifer as 

undifferentiated Cretaceous sandstone.   

Well completion reports and lithologic logs within 5 miles of the Site were reviewed for 

the presence of sand and sandstone layers with likely correlation to those identified in Well #3 

(and likely Wells #1 and #2). Of the 42 wells reviewed, 21 contained sandy units that appeared at 

similar depths and with similar characteristics as the sandy units identified in the Site wells. The 

correlation indicates that the sandy units are regionally extensive.  

Recharge to the sandy units likely consists of lateral movement from adjacent counties. 

Recharge likely also occurs as water moves vertically between the interbedded water bearing 

formations.  Review of the lithologic log of Well #3 (ID 102N54W09CDDD) indicates the 

presence of greater than 200 feet of clay till overlying the Site aquifers and precludes direct 

recharge by surface water bodies or precipitation in the immediate vicinity of the Site.  However, 

this clay may provide pumping induced recharge as Wells #1 though #3 are used. 

3.0 WELL #1 AQUIFER TESTING  

Step-rate and constant-rate aquifer tests were completed by pumping Well #1 from 

September 19, 2017 to September 21, 2017.  Each test, along with other ancillary information 

pertaining to the test setup, monitoring, and analysis are discussed in this section. The wells were 

off for the entirety of the background and recovery monitoring periods, and only Well #1 was 

pumped during the pumping portion of the test.   
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3.1 Observation Well Network and Monitoring Equipment 

A total of three wells were monitored during the aquifer testing, consisting of Well #1 

(pumping well), and Wells #2 and #3 (observation wells).  The radial distance between Well #1 

and Wells #2 and #3 is 89 feet and 151 feet, respectively.  A summary of the well information is 

provided in Table 1 and the locations are shown on Figure 2.  Geologic logs for the three wells are 

provided in Appendix A. 

 

3.2 Monitoring and Test Pumping Equipment 

Each well was equipped with a data-logging pressure transducer (transducer) provided by 

LBG.  Transducers were installed by LBG on September 8, 2017. The LBG transducers recorded 

water-levels continuously until transducer removal at the completion of the aquifer testing on 

September 25, 2017.  The sample rate (rate at which the water-level is recorded) during the 

background period was 5 minutes, but was increased for the pumping and recovery period in Well 

#1 to 30 seconds and in Wells #2 and #3 to 1 minute.   

Manual water-level measurements were collected multiple times per day in all wells to 

record water level fluctuations and to validate the transducer measurements. The manual 

measurements agreed with the transducer data, indicating that all transducers functioned properly.   

Transducers provided by LBG were gauged, In-Situ brand, LevelTroll 700’s with a 

pressure rating of 100 psig in Well #1 and 30 psig in Wells #2 and #3.  Psig (pounds per square 

inch gauged) indicates that the transducers are vented and automatically compensate for changes 

in barometric pressure.  Data from the transducers were downloaded manually periodically 

throughout the testing.   

A submersible pump and motor (5-horsepower) was already installed in Well #1.  

Assistance with pump setting, wellhead connections, discharge piping, and electrical generator 

utilized to power the pump were provided by Putzke.  The pump intake was installed at 

approximately 236 ft bgs.  LBG provided the wellhead discharge assembly, flow control valves, 

an in-line totalizing flow meter (GPI, Series G2S15), and a sample port. Putzke also maintained 

the generator during the pumping portion of the aquifer testing.  A pump was also in Well #2 

during the aquifer test but was not used.  There was no pump in Well #3. 
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3.3 Temporary Discharge and Temporary Use Permit 

A temporary discharge permit was not required since the discharged water was pumped to 

one of the CAFO containment areas.  Water was not discharged to the ground surface.   

An application for the South Dakota Temporary Permit to Use Public Waters was 

submitted by LBG, on behalf of Pipestone, to the DENR.  The temporary use permit was issued 

by the DENR on August 28, 2017.   

 

3.4 Barometric Pressure, Temperature, and Precipitation 

Barometric pressure and ambient air temperature were recorded throughout the aquifer 

testing period using an In-Situ BaroTroll data logger.  Barometric pressure and temperature data 

are presented in Appendix B and were used when reviewing the qualitative data plots to determine 

if fluctuations in water levels were pumping-induced or were instead variations due to changes in 

barometric pressure or precipitation.  Subtle variations are observed in the water level data and are 

a result of fluctuations in barometric pressure.  A precipitation event occurred on September 19, 

2017 and resulted in 0.4 inches of rain.  However, given the confined nature of the tested aquifer, 

this precipitation event did not affect the test.   

 

3.5 Aquifer Testing Discharge 

Water pumped from Well #1 was diverted from the wellhead via a 2-inch flexible hose to 

a concrete containment area beneath one of the CAFO barns, located approximately 385 feet north-

northwest of Well #1.  Therefore, the discharged water was not anticipated to recharge the pumped 

aquifer. 

 

3.6 Discharge Assembly and Flow Rate Measurements 

LBG provided the wellhead discharge assembly, flow control valves, an in-line totalizing 

flow meter, and a sample port.  The discharge flow rate from Well #1 during the aquifer test was 

measured and recorded using an inline totalizing flow meter (a 1.5-inch GPI Series G2S15) 

provided by LBG. The discharge assembly and appurtenances are shown in the photographs 

provided in Appendix C.   
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3.7 Step-Rate Testing 

A step-rate test (step test) was conducted in the initial six hours of the aquifer test.  The 

purpose of the step test was to evaluate the well capacity and to determine the rate at which the 

constant-rate test could be performed.  The step test was performed by pumping Well #1 at three 

rates with a planned duration of two hours for each step.  The step test was conducted on September 

18, 2017, between 11:00 am and 5:00 pm, at rates of approximately 28 gpm, 45 gpm, and 63 gpm.  

After reviewing the initial 6-hours of test data in the field, it was determined that the constant-rate 

test could continue at the 63 gpm rate; therefore, the pumping portion of the aquifer test 

transitioned un-interrupted from the step test to the constant-rate test.  Manual water-level 

measurements, pumping rate data, and drawdown versus time graphs are provided in Appendix D.  

 

3.8 Constant-Rate Testing 

The constant-rate test immediately followed the 6-hour step test and continued at 63 gpm 

for the remaining 70 hours until pumping shutdown at 3:00 pm on September 21, 2017.  The total 

pumping duration of the aquifer test was 76 hours.  There were no issues with the generator or 

pump and continuous and steady pumping rates were observed throughout the duration of the 

pumping portion of the aquifer test.  Flow rate data from the totalizing flow meter are illustrated 

in Appendix D.     

 

3.9 Qualitative Analysis  

Drawdown in Well #1 at the end of each step was approximately 16.9 feet, 27.8 feet, and 

39.7 feet, respectively.  With flow rates of 28 gpm, 45 gpm, and 63 gpm, the calculated specific 

capacity for Steps 1, 2, and 3 was 1.65 gallons per minute per foot of drawdown (gpm/ft), 1.62 

gpm/ft, and 1.58 gpm/ft, respectively.  Decreasing specific capacity with time and increased 

pumping rate is expected.  The maximum drawdown in Well #1 at the end of the constant-rate 

portion of the test was approximately 42.4 feet which, at 63 gpm, corresponds to a specific capacity 

of 1.48 gpm/ft.  The maximum drawdown at the end of the constant-rate test in Wells #2 and #3 

were approximately 9.6 ft and 6.8 ft, respectively. 
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A qualitative analysis of the aquifer test data was completed for all wells by evaluating the 

drawdown response in each of the three wells due to pumping in Well #1, to determine if 

drawdown occurred and to identify data for which a quantitative evaluation could be completed 

for the purpose of determining aquifer parameters.  The plots were also reviewed to identify 

abnormal data resulting from natural background conditions, malfunctioning transducers, or 

aquifer boundary conditions.  Aquifer response to pumping, barometric pressure response, 

distances from the pumping wells, and observation well construction were considered in the 

qualitative analysis.  All three wells experienced water-level drawdown due to pumping from Well 

#1.  Drawdown and recovery data versus time graphs are provided in Appendix D.   

Water-level recovery data were collected both manually and with the transducers after the 

pumping portion of the aquifer test was completed. After approximately 1 hour of recovery, water-

levels in Wells #1, #2, and #3 had reached approximately 90%, 60%, and 51%, respectively, of 

the pre-pumping static water levels. On September 25, 2017, when the transducers were removed 

from the wells, the water-levels in Wells #1, #2, and #3 had recovered to approximately 99%, 97%, 

and 96%, respectively, of static. 

 

3.10 Constant-Rate Test – Quantitative Analysis  

Aquifer parameters of T and S were determined by analyzing the drawdown versus time 

data using Aqtesolv for Windows Pro (Aqtesolv) (ver. 4.51).  Based on the qualitative analyses, 

and assuming the required assumptions for the specific solutions were met, the Theis (1935) and 

Cooper-Jacob (1946) solutions for a confined aquifer were applied to the test data.  The Theis 

Recovery (1935) solution and Agarwal recovery method was also applied to recovery data. 

Given the short distance from Well #1 to Wells #2 and #3, partial penetration effects were 

considered and representative well construction details were included in the quantitative solutions.  

The results of the quantitative analysis are summarized in Table 2 and the quantitative plots are 

provided in Appendix E.  Early and late time solutions were evaluated generally before and after 

200 minutes into the test.   

Values of T for the target aquifer in the vicinity of the Facility, as determined from the 

drawdown versus elapsed time analyses, range from approximately 530 to 1,800 ft2/day, with a 
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geometric mean of approximately 1,000 ft2/day.  However, there is some variation in early versus 

late time results, with geometric means of approximately 710 and 1,380 ft2/day, respectively.  

The S values determined from the Well #1 aquifer tests range from 2.4 x 10-7 to 1.8 x 10-4, 

with a geometric mean of 2.4 x 10-5.  The ratio of S (calculated during pumping) to S’ (calculated 

during recovery), for Wells #2 and #3, is provided in Table 2. Values of S/S’ that are less than 1.0 

indicate the presence of a negative boundary condition and values greater than 1.0 indicate the 

presence of a positive boundary condition.  Although the early time results show S/S’ values of 

approximately 4 to 4.6, their associated late time S/S’ values are close to 1.  This indicates that 

positive or negative boundaries were not encountered during the test and that the aquifer appears 

to be laterally extensive.  However, once the CAFO is in production, long-term pumping may 

encounter aquifer boundaries (positive or negative) beyond the reach of the 76-hour test. 

 

3.11 Future Drawdown Projections 

Data from the Well #1 aquifer test was used to estimate long-term drawdown projections 

for Well #1 at the tested rate (63 gpm), lower rates of 33 gpm and 50 gpm, and a maximum demand 

rate of 100 gpm (Figure 3).  Figure 3 illustrates that Well #1 could be pumped long-term at 33 

gpm, 50 gpm, or the tested rate of 63 gpm for long durations; likely without concern of drawdown 

resulting in water-levels declining to the pump intake.  Figure 3 also illustrates that Well #1 may 

be able to be pumped at the maximum demand of 100 gpm for shorter durations; such as, when 

Wells #2 and/or #3 have to be taken offline for service.  However, Well #1 (or Wells #2 and #3) 

should not be used alone for long-term withdrawals as future drawdown may approach the 

recommended submergence level for the pump.   

Drawdown was estimated assuming two wells or three wells pumping simultaneously to 

produce 100 gpm (two wells pumping 50 gpm or three wells pumping 33.3 gpm).  Drawdown 

from Wells #2 and #3 was calculated using geometric mean values of 1,000 ft2/day for T and 

2.4x10-5 for S.  Several pumping scenarios were evaluated (Well #1 with Well #2, Well #1 with 

Well #3, Well #2 with Well #3, and all three wells).  The results between the 2-well scenarios 

(Figure 4) and 3-well scenarios (Figure 5) are quite similar, with only subtle variations due to 

different distances between wells and distribution of pumping rates.  However, all 3-well pumping 

scenarios result in the least amount of drawdown in each of the three wells.  Although the 
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projections do not include positive or negative boundary conditions, the projections indicate that 

the aquifer source for the Site will likely sustain long-term withdrawals of 100 gpm.   

 

4.0 WATER QUALITY SAMPLE ANALYTICAL RESULTS 

A select list of water quality parameters was developed by Pipestone and LBG. 

Groundwater samples were collected from Well #1 on September 21, 2017; before the end of the 

test and analyzed for the select list of water quality parameters.  The water quality analytical results 

are provided in Table 3.  Water quality parameters collected in the field are provided in Table 4.  

A copy of the laboratory analytical report is provided in Appendix F.   

The results from groundwater samples collected from Well #1 indicate that none of the 

analytes exceeded their respective Primary Maximum Contaminant Level (MCL).  However, total 

dissolved solids (TDS), sulfate, iron, and manganese exceed their respective or Secondary MCL.  

All other sample results for Well #1 were either non-detect at the laboratory practical quantitation 

limit or below the respective Primary MCL or Secondary MCL.  Additionally, coliform bacteria 

were absent. 

 

5.0 SUMMARY, DISCUSSION AND CONCLUSIONS 

The information discussed and the conclusions presented draw from LBG’s interpretations 

of the hydrogeologic data obtained during this project. 

 The results from the aquifer test indicate that Well #1 could be pumped at 63 gpm for 

the duration of the test, and could have likely pumped at a higher rate; potentially up to 

100 gpm.  However, for the test, the pump reached its maximum capacity and could 

not be increased.   

 Influence from pumping was observed in all three Site wells indicating they are 

hydraulically connected and, therefore, will interfere with each other when pumped 

concurrently. 

 Water levels recovered to near pre-pumping static conditions (greater than 90% 

recovery) within a similar duration as the pumping duration of the aquifer test.  
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 Review of the Site and regional hydrogeology indicates that the Site wells are likely 

completed in and receive water from laterally extensive interbedded sand and sandstone 

units referred to by the SDGS as undifferentiated Cretaceous sandstones. 

 The groundwater sample collected from Well #1 indicates that TDS, sulfate, iron, and 

manganese exceed their respective Secondary MCL.  All other sample results for Well 

#1 were either non-detect at the laboratory detection limit or below the respective 

Primary MCL or Secondary MCL.  Additionally, coliform bacteria were absent.    

 Boundary conditions (negative or positive) were not identified during the Well #1 

aquifer test. 

 Projected drawdown data indicates that long-term withdrawals of 100 gpm are likely 

sustainable when divided between two or three wells (50 gpm each or 33 gpm each, 

respectively).  Short-term individual well yields of 100 gpm appear possible if other 

wells need to be taken offline for maintenance.   

 The long-term projections assume that negative or positive boundary conditions are not 

encountered, and also assume the slope of the projected drawdown versus time curve 

remains consistent with the slope determined from the late-time aquifer test data (does 

not steepen in the future).     

 The data from this project indicate that groundwater pumped from Well #1 (and, if 

needed, from Wells #2 and #3), could serve as an industrial water supply for the 

Facility.  

6.0  RECOMMENDATIONS  

These recommendations include actions designed to reduce the stress on the aquifer, 

increase the long-term sustainability of the industrial groundwater supply for Pipestone, as well as 

specific recommendations regarding short-term well maintenance. 

 Minimize the operation of only one well.  Although each well is likely capable of 

providing 100 gpm for short durations, it is recommended that two or all three wells be 

pumped simultaneously to provide the water for the Facility.  Operating the wells 

simultaneously will reduce the stress on the aquifer at each of the well locations and 
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reduce prolonged “resting periods” of unused wells which can lead to well-screen 

fouling that reduces well yield.  

 Although long-term projections indicate an apparently sustainable groundwater source

at the permit-requested volume, routine and long-term monitoring of the water-levels

in the wells is recommended to monitor the response of the aquifer to long-term

pumping.

 Maintain records of water levels, pumping rates, pumping schedules, well or pump

maintenance, and well rehabilitation.

 Conduct a 1-hour specific capacity test in Wells #2 and #3 to be used as a baseline test

to which all subsequent specific capacity tests will be compared.  Allow for 24 hours

of recovery between the tests to allow for aquifer recovery to static water-level

conditions.  The data for Well #1 presented in this report can be used as the baseline

for Well #1.

 Perform a specific capacity test on each pumping well annually to monitor well

performance, and to identify when well maintenance or rehabilitation would be

beneficial. Generally, if a well’s specific capacity decreases by 25% or more, well

maintenance or rehabilitation should be conducted.

This report was prepared by: 

LEGGETTE, BRASHEARS &GRAHAM, INC. 

Miranda Stefanich 
Environmental Engineer 

Mike Plante  
Associate / Hydrogeologist  

Mitch Kannenberg, PE 
Associated Vice President 
\\LBGSIOUX\Data\MitchProjectFolders\Pipestone Dylbrook Farms\reports, proposals, change orders\Pipestone Well #1 Aquifer Test Report FINAL 11-6-2017.docx 
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TABLE 1

PIPESTONE
PUMPING AND OBSERVATION WELL SUMMARY

Well ID 

UTM       
Zone 14   
NAD83    

X         
(meters)

UTM        
Zone 14   
NAD83      

Y          
(meters)

Distance 
from 

Pumping 
Well #1
(meters)

Distance 
from 

Pumping 
Well #1
(feet)

Approximate 
Land Surface 

Elevation 
(feet)

Stickup 
(feet)

Approximate 
M.P. Elevation 

(feet)

 Static 
Water 
Level 

(ft bgs)

Total 
Boring 
Depth 
(feet)

Well 
Diameter 

(inch)

Screen 
Slot Size 

(inch)

Screen 
Material

Top of 
Screen 
(ft bgs)

Bottom of 
Screen    
(ft bgs)

Top of 
Screen  

Elevation 
(feet)

Bottom of 
Screen  

Elevation 
(feet)

Date       
Drilled

Top of 
Aquifer  
(ft bgs)

Bottom of 
Aquifer 
(feet)

Date 
Transducer 

Installed

Date 
Transducer 
Removed

Transducer 
Sample Rate

Well #1 635602.9 4833854.4 0 0 1528 1.7 1529.7 135.0 284 5
0.025

mill slot
PVC 264 284 1,264.0 1,244.0 3/10/2017 260 284 9/8/2017 9/25/2017 0.5 minutes

Well #2 635603.1 4833827.2 27.2 89 1528 2.2 1530.2 137.1 300 5
0.025

mill slot
PVC 280 300 1,248.0 1,228.0 3/24/2017 271 300 9/8/2017 9/25/2017 1 minute

Well #3 635604.2 4833808.5 45.9 151 1528 1.3 1529.3 136.8 300 5
0.025

mill slot
PVC 273 300 1,255.0 1,228.0 7/21/2017 273 300 9/8/2017 9/25/2017 1 minute

Notes:
ft bgs: feet below ground surface
Locations surveyed September 2017
NAD83: North American Datum of 1983 (horizontal datum)
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TABLE 2

PIPESTONE
 SUMMARY OF AQUIFER PUMPING TEST RESULTS

Well

Distance 
to 

Pumped 
Well
(ft)

Screen 
Interval      

(ft)

Aquifer Thickness
(ft)

Transmissivity 

(ft2/day)
Transmissivity 

(gpd/ft)
Storativity S/S' Method of Analysis

641 4,792 NV NA Confined Theis (early time)
1,035 7,743 NV NA Confined Theis (late time)
533 3,990 NV NA Confined Cooper-Jacob (early time)
997 7,460 NV NA Confined Cooper-Jacob (late time)
572 4,279 NV NA Confined Theis Recovery (early time)

1,319 9,866 NV NA Confined Theis Recovery (late time)
608 4,544 NV NA Confined Cooper-Jacob Agarwal Recovery (early time)

1,210 9,049 NV NA Confined Cooper-Jacob Agarwal Recovery (late time)
822 6,146 4.785E-05 NA Confined Theis (early time)

1,050 7,853 1.450E-05 NA Confined Theis (late time)
658 4,925 1.040E-04 NA Confined Cooper-Jacob (early time)

1,536 11,492 2.436E-07 NA Confined Cooper-Jacob (late time)
704 5,262 NA 4.6 Confined Theis Recovery (early time)

1,577 11,798 NA 1.121 Confined Theis Recovery (late time)
728 5,442 1.078E-04 NA Confined Cooper-Jacob Agarwal Recovery (early time)

1,515 11,330 3.101E-07 NA Confined Cooper-Jacob Agarwal Recovery (late time)
779 5,827 1.782E-04 NA Confined Theis (early time)

1,461 10,929 1.390E-05 NA Confined Theis (late time)
864 6,463 1.499E-04 NA Confined Cooper-Jacob (early time)

1,606 12,016 5.580E-06 NA Confined Cooper-Jacob (late time)
869 6,501 NA 3.969 Confined Theis Recovery (early time)

1,801 13,468 NA 1.085 Confined Theis Recovery (late time)
882 6,597 1.494E-04 NA Confined Cooper-Jacob Agarwal Recovery (early time)

1,755 13,125 2.195E-06 NA Confined Cooper-Jacob Agarwal Recovery (late time)
min = 533 3,990 2.436E-07 1.085
max = 1,801 13,468 1.782E-04 4.600

geometric mean = 991 7,410 2.416E-05 2.171
geometric mean (early time) = 712 5,326 1.135E-04 4.273
geometric mean (late time) = 1,378 10,311 2.390E-06 1.103

NOTES:
ft: feet NA: Not applicable 
ft2/day: feet squared per day NV: not valid
gpd: gallons per day
gpm: gallons per minute
S/S': the ratio of storativity during pumping to storativity during recovery.  Values < 1 indicate a negative boundary.  Values > 1 indicate a positive boundary.
Values in italics are questionable.

Well #2 89 280-300 29

Well #3 151 273-300 27

Well #1 Step Rate Test into Constant Rate Test: Pumping rates = 28 and 45 gpm each for 2 hours followed by 63 gpm for remainder of test out to 76 hours.

Well #1 0 264-284 24

Table 2 Aquifer-Testing-Results-Summary Page 1 of 1 LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 3

PIPESTONE
WATER QUALITY ANALYTICAL RESULTS

 Well #1 
9/21/2017

Conductivity umhos/cm 2,040
Total Dissolved Solids mg/L 500 1,500

pH s.u.
Total Suspended Solids 

(TSS)
mg/L <10.0

Alkalinity, Total as CaCO3 mg/L 339
Bicarbonate mg/L 414
Carbonate mg/L 0
Chloride mg/L 250 11.4
Sulfate mg/L 250 846
Fluoride mg/L 4.0 2.0 0.434

Hardness grains/gal 47.9

Organic Carbon, Total (TOC) mg/L 1.58

Nitrogen, Ammonia (NH3) mg/L 0.748
Nitrogen, Nitrate (NO3) mg/L 10.0 <0.05
Nitrogen, Nitrite (NO2) mg/L 1.0 <0.05

Calcium (Dissolved) mg/L 232
Magnesium (Dissolved) mg/L 58.5
Potassium ( Dissolved) mg/L 15.1

Sodium (Dissolved) mg/L 144

Arsenic (Total) mg/L 0.01 0.008
Barium (Total) mg/L 2 0.009

Chromium (Total) mg/L 0.1 <0.001
Iron (Total) mg/L 0.3 1.74

Manganese (Total) mg/L 0.05 2.16
Selenium (Total) mg/L 0.05 <0.005

Uranium mg/L 0.03 0.002
Gross Alpha pCi/L 15 3.50
Gross Beta pCi/L 50 15.6
Radium-226 pCi/L 5.0 1.14
Radium-228 pCi/L 5.0 1.31

Combined Radium-226 & 
Radium-228

pCi/L 5.0 2.45

E Coli Presence or 
Absence 5% Absent

Total Coliform Bacteria Presence or 
Absence 5% Absent

NOTES:
umhos/cm:  micro Mhos per centimeter
s.u.:  standard units
MCL:  Maximum Contaminant Level
mg/L:  milligrams per liter
grains/gal:  grains per gallon
pCI/L:  picoCuries per liter
Red highlighted cells indicate exceedances over the Primary or Secondary MCL

Analyte Units MCL
Secondary 

MCL

The 50 pCi/L for Gross Beta is a screening level that, if exceeded, warrants 
further evaluation of potential exposure to beta particles, and is not an MCL.

Table 3 Water Quality Analytical Page 1 of 1 LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 4

PIPESTONE
WELL #1 FIELD WATER QUALITY  RESULTS

Date Time
Temperature 

(oC)
Conductivity
(mhos/cm)

Dissolved Oxygen
(mg/L)

 pH
(SU) 

 ORP
(mV) 

 Back Pressure
(psi) 

9/18/2017 14:29 10.79 1977 1.25 7.22 -33.6
9/18/2017 15:34 9.88 1985 0.83 7.46 -59.9 18.5
9/18/2017 16:46 9.84 1983 1.02 7.57 -63.7
9/18/2017 17:07 18.5
9/18/2017 18:00 9.81 1982 0.88 7.48 -56.3 18.5
9/18/2017 19:09 9.74 1979 0.85 7.59 -54.4 18.5
9/18/2017 20:14 9.69 1976 0.73 7.65 -53.7 18.5
9/18/2017 21:28 9.89 1976 0.96 7.81 -53.0 18.5
9/18/2017 22:13 9.86 1972 1.18 7.96 -50.9 18.5
9/18/2017 23:18 9.85 1972 1.29 8.05 -53.1 18.5
9/19/2017 0:29 9.91 1970 0.88 8.03 -50.6 18.5
9/19/2017 1:20 9.94 1968 0.65 8.05 -46.3 18.5
9/19/2017 2:26 10.01 1966 0.93 8.11 -47.1 18.0
9/19/2017 3:30 10.00 1966 0.82 8.17 -48.8 18.0
9/19/2017 4:25 10.03 1965 0.89 8.28 -49.3 18.0
9/19/2017 5:38 10.02 1964 0.70 8.39 -49.9 18.0
9/19/2017 6:22 10.04 1968 0.93 8.46 -52.8 18.0
9/19/2017 8:01 10.21 1962 0.96 8.58 -53.8 17.0
9/19/2017 9:04 9.92 1968 0.54 8.50 -55.2 17.0
9/19/2017 10:19 10.29 1965 0.58 8.46 -54.0 17.0
9/19/2017 11:21 10.16 1965 0.53 8.40 -55.0 16.5
9/19/2017 12:28 10.32 1968 0.43 8.21 -53.1 16.5
9/19/2017 13:37 10.97 1968 0.46 8.07 -55.0 16.5
9/19/2017 14:35 10.10 1968 0.45 8.01 -55.3 16.5
9/19/2017 15:40 10.65 1971 0.47 8.00 -56.2 16.5
9/19/2017 16:36 10.25 1972 0.42 7.93 -57.0 16.5
9/19/2017 17:35 10.32 1967 0.49 8.01 -57.5 16.5
9/19/2017 18:31 10.43 1971 0.52 8.07 -57.6 16.5
9/19/2017 20:08 10.06 1969 0.97 8.11 -55.2 16.0
9/19/2017 20:49 10.18 1965 1.01 8.41 -30.5
9/20/2017 0:22 9.95 1943 1.06 8.65 -47.5 16.0
9/20/2017 1:03 10.12 1951 0.89 8.53 -46.2 16.0
9/20/2017 2:06 10.03 1948 0.98 8.48 -48.9 16.0
9/20/2017 3:03 9.86 1942 1.11 8.53 -49.0 16.0
9/20/2017 4:02 9.75 1935 1.03 8.59 -49.5 16.0
9/20/2017 5:00 9.81 1933 1.07 8.42 -45.6 16.0
9/20/2017 6:20 9.69 1932 0.41 8.46 -42.5 16.0
9/20/2017 9:26 9.74 1930 0.50 8.68 -45.8 16.0
9/20/2017 13:27 10.00 1923 0.45 8.55 -43.5 16.0
9/20/2017 17:31 10.00 1937 0.43 7.85 -47.0 16.0
9/20/2017 20:18 9.74 1934 0.80 8.69 -51.0 16.0
9/20/2017 21:12 9.68 1934 0.93 8.57 -50.8 16.0
9/20/2017 22:01 9.72 1936 1.08 8.62 -49.7 16.0
9/20/2017 23:06 9.70 1935 0.90 8.65 -51.3 16.0
9/21/2017 0:20 9.67 1938 1.01 8.59 -52.8 16.0
9/21/2017 1:02 9.65 1941 0.89 8.60 -51.6 16.0
9/21/2017 2:03 9.62 1936 0.96 8.61 -50.9 16.0
9/21/2017 3:05 9.68 1937 0.97 8.59 -50.2 16.0
9/21/2017 4:03 9.62 1940 1.05 8.58 -50.7 16.0
9/21/2017 5:50 9.67 1940 1.18 8.60 -49.3 16.0
9/21/2017 7:15
9/21/2017 9:17 9.86 1934 0.54 8.70 -45.3 16.5
9/21/2017 10:28 10.01 1931 0.69 8.57 -46.3 16.5
9/21/2017 11:12 10.03 1933 0.51 8.52 -50.6 16.0
9/21/2017 12:20 10.18 1934 0.66 8.42 -49.9 16.5
9/21/2017 13:13 10.09 1936 0.50 8.33 -49.0 16.0
9/21/2017 14:16 10.23 1934 0.50 8.17 -46.2 16.0

NOTES:
mhos/cm: micro mhos per centimeter
oC: degrees Celsius
mg/L: milligrams per liter
SU: standard units
mV: milli volts
psi: pounds per square inch
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Well #1 - Pipestone Well 1 Test September 2017

Figure 3
Long-Term Projection - Well #1
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Top of Screen
Pump Intake

Step #1: 28 gpm

Shutdown at 
4,560 minutes

Recovery

Well #1: 10 feet above intake

Well #1: pump intake

Step #2: 45 gpm

Step #3: 63 gpm

Projected drawdown 
trend at 63 gpm

1.9 years 19 years 190 years

Estimated Step #3: 100 gpm
Projected drawdown 

trend at 100 gpm

69 days6.9 days

Estimated Step #3: 50 gpm Projected drawdown 
trend at 50 gpm

Estimated Step #3: 33 gpm Projected drawdown 
trend at 33 gpm

Note: Projected 
drawdown trends 

based on estimated 
data from 1,000 to 
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Well #1 - Pipestone Well 1 Test September 2017

Figure 4
Well Interference & Combined Drawdown Projections (Two-Well Scenarios)
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Well #1 estimated drawdown is from Step 
#3 of the September 2017 aquifer testing.  
Well interference drawdown from other 
wells calculated using the Theis drawdown 
equation. 

Theis Drawdown Parameter Assumptions
T: 1,000 ft2/day
S: 0.000024
Distance Well #1 to Well #2: 89 ft
Distance Well #1 to Well #3: 151 ft
Distance Well #2 to Well #3: 62 ft

Note: Projected 
drawdown trends 

based on estimated 
data from 1,000 to 

4,560 minutes
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Figure 5
Well Interference & Combined Drawdown Projections (Three-Well Scenarios)
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Well #1 estimated drawdown is from Step 
#3 of the September 2017 aquifer testing.  
Well interference drawdown from other 
wells calculated using the Theis drawdown 
equation. 

Theis Drawdown Parameter Assumptions
T: 1,000 ft2/day
S: 0.000024
Distance Well #1 to Well #2: 89 ft
Distance Well #1 to Well #3: 151 ft
Distance Well #2 to Well #3: 62 ft

Note: Projected 
drawdown trends 

based on estimated 
data from 1,000 to 

4,560 minutes
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Wells #1, #2, and #3 Geologic Logs  
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D.J I bV~I< AJJ!i}Ji>Jt.THrKOTA WATER WELL COMPLETION REPORT 11-02 

L tion X~X Sec Twp /02IVR9SZt· ~ello.vner.- -­ ·f~i~~Y{tjf3~Business Name: 

County North Address: 

'1YJ t. ~ 12Q k I I City, State, Zip: ~~(\k8+-Qin, ,;SLl 526.1~• I I 
.-, 1-­ .... - ­ I--~---

I I WELL LOG: DEPTH 

I I FORMATION FROM TO 
Please mark well W r I E /'p;; S /'J/ I CLlocation with an "X" I I z... . 

1---'- ­ __L __ 
Y"llhU/ r Jr.V' 2 /",[,;,

I I '/3/tl7' (1lav 1.1f:. 2~/)Well completion Date I I 
I I (I Al"lr <" ~ tt;;/"J ..:l 2t,/) 251'{

'~- /0­17 
RJu l' I'll','" j~4

141 1 Mile "'I I 

Distance to nearest Potential pollution souroe (Septic lan!<, abandoned 'MlII, feed lot. etc.) 

? ft.fmm rv(2 YI! C,., (identify 
source) 

PROPOSED USE: 
l!tDomestic!stod< o Municipal o Business o Test Holes STATIC WATER LEVEL l3{.cDlnigation o Industrial o Institutional DMonitoring 

FEET 

well If flowing: dosed in pressure PSI 
METHOD OF DRIWNG: 

GPMflow through

R01ltl'Y 
Inch pipe 

Controlled by 0 Valve o Reducers DOttIer 

CASING DATA: o Steel 1i'd1'taS1ic OOlher Reduced flow rate GPM 
If other desaibe 

PIPE1NE1G1iT DIAMETER FROM 
Can well be completely shut in? 

TO HOLE DIAMETER 

KDlBIFT -<' IN /) FT ~Q4FT g.J., IN 

LBIFT IN FT FT 
, 

IN WELL TEST DATA: 

At&lBIFT IN FT FT IN o Pumped Describe: 

o Bailed 

GROUTING DATA: o Other 
GroutType No. of Sacks Grout Weight From To 

Lj,c;.,f DF ~<;"" Lb/!.1al I"> Ft "l.t;"'n Ft 
Pumping level Below Land Surface 

Lb/gal Ft Ft FtMer - ­ HIS. pumped GPM 

0escri.:Ie grouting procedure )" i J. I /;vt ..,. IlJV-r': P k HA. t>-r.£ Ft. After _ Hrs. pumped GPM 

11// /:J TLlu -f I"1M Eu.. hJ lit ~ If pump installed, pump rate: GPM 

SCREEN: D Perforated pipe !i;;tManufactured REMARKS I 
Diameter ,S: Inches Length 20 Feet ..i20 So jf/Wl RECEIVED 
Material Pltnd/( 
Slot Size ~C Set From ,;l Ie L{ Feet to ~ flY Feet APR - 3 2017 
. Other infolTllation U i"J'jIJt" I tJrH~ YJ \ ". I 

, " I ( III .. ' I, \ )W\"IJ. ~~1T~B_Rt~S
t/ 1 -I v I ~ -" ... ~ 'li. v~ 

This well was drilled under license # !L?~-
WAS A PACKER OR SEAL USED? DYes ONo And this report is true and accurate. 

If so, what material? Drillingffrrn: .D.'Htf:" e,ut"l k, 1::JL.,1l fJ.t./-'ll~ I. f<{2lllt:: l~ 
DescIibe packer(s) and location Signature of Ucense Representative: 

DISINFECTION: Was well disinfected upon completion? I(I~~
18' Yes, How? -< 'Ib IIiJlf!S /)j:' ~Mm-111t '" Signature otWell Owner or Equitable Property Holder. 

lab sample sent to for 0 No, Why Not? "Pu_",.".,! 
water quality analysis 

Date: 

Please return WIllTE COPY to: DENR Water Rights 523 E CapItol Ave. Pierre SD 57501 


http:AJJ!i}Ji>Jt.TH


D )...{)t:1 Dr=: <gd~-3 \6:> 
Oylbl'c(,'t. Ad!;t,\~gUTH DAKOTA WATER WELL COMPLETION REPORT 11-02 


Location y. ~y. Sec '1 Twp 1 /)1J1F-g £.:I.. lIQellOwner:- ­ o"l b t.~~l;. r~t:.;jJ fr.k.- 'L-L{t~Business Name: • kS:~HI 2.b·~cTCounty North Address: Ll L( Ll!:t ~ ... 
/lrVl ~ ~Qa k I I City, State, Zip: Ca V/l1~ flte.. S.D 5-70/2..,

I I 
( 1---+-- i-----t--­

I I WELL LOG: DEPTH 
I I FORMA.TION FROM TO

Please marK we/I W I I E 
1"oP $a' I 6 2.location with an 'X' I I 

__ ...1 __ ___1__ -
\}.;) ftNU {' i&t V "2 7tJI I 'BItt <. ci4.Y 7b :271Well completion Date I I 

I I e.CXi Y's..,.._ s~wJ 271 _~l'I£I1­ 2 l l"'L7 4ro...,v,'tt" 3001-­ 1 Mile "'1 
Distance to nearest Potential pollution SOUI'03 (SeptIc tank, abandoned well, feed lot. etc.) 

? ft.. from I\JCJW(.. (Identify 
source) 

P~SEDUSE: 
DomestidStock o Munidpal D Business o Test Holes STAnCWATERLEVEL I~k FEETDlnigation D Industrial. D Institutional o Monitorlng 

well If flowing: closed in pressure PSI 
METHOD OF DRILUNG: 

GPMflow through Inell pipeRol'ttf y Controlled by D Valve o Reducers DOIher 
CASING DATA: DSteel ~c DOther Reduced flow rate GPM 
If other desClibe 

PIPEWEIGHT DIAMETER FROM 
Can \/lieU be completely shut in? 

TO HOLE DIAMETER 

;lSO LBIFT ~L.)'" IN o FT 30b FT 15.l IN 

LBIFT IN FT FT 
-, 

IN WELL TEST DATA: 

LBIFT IN FT FT IN o Pumped Describe: A-rR 
o Bailed 

GROUTING DATA: o Other 

)1:~utT~ No. ofSacks Grout Weight From To 

·""to':­ 1~ Lblgal tJ A 2~o Ft 
Pumping level Below land Surface 

Lblgal Ft Ft Ft. After _ Hrs. pumped GPM 

Describe grouting procedure /" ItJAMI,. Il!1ll'. Pt-<""".J~A Ft.After _ Hrs. pumped GPM 

U-/ ./J t'iJ ... 1- /1tY\ {.. ,jllvV I" If pump installed, pump rate: GPM 

SCREEN: o Perforated pipe Ij.}Manufactured REMARKS RECEfVED,!; I 
S'tJ 1-P/W'lDiameter Inches length ~~ Feet 22t) 

Material PhiS-tIC, APR -3 2017 
Slot Size IJ.S Set From ~g'tJ Feet to 30 () Feet 

Other information Q ..a,/~ I PQc k. .il...L...a.:x. I C /I""WA • I. .If ? fA,v/')j 
WATER RIGHTS 

v PROGRAM 

This well was drilled urlder license # 0/31 
WAS A PACKER OR SEAL USED? DYes DNo And this report is true and accurate. 

If so, what material? Dnllingfirm: Dav," Ali'/;.t., f.&:!.1 l{ IDr,.ll;w~.1 rt:i!!J.II:..Y 
0escIibe packer(s) arid location Signature of Ucense Representative: 

DISINFECTION: Was weD disinfected upon completion? Ja~Pt~ 
u;y'Ves, How? .t;'" (:;ll//I)SU4 LJI- C, !,';fill'" Signature of Well Oivner or Equitable Property Holder: 

lab sample sent to for D No, Why Not? v Ptt_A't'_d 
water quality analysis 

Date: 

Please return WInTE COpy to: DENR Water Rights 523 E CapItol Ave. PIerre SD 57501 






Legal Location: SE SE SE SW SEC. 09, T. 102 N., R. 54 W.

County: MCCOOK

Hydrologic Unit Code:

Land Owner:

Location: 102N54W09CDDD

Latitude: 43.644920

Longitude: -97.318381

Ground Surface Elevation: 1527 T

Project: Dylbrook Farms

Drill Date: 7/19/2017

Company: PUTZKE WELL DRILLING

Drilling Method: ROTARY

Test Hole Number: #3

Geologist: L. SCHULZ                

Geologist's Log:

Driller:

Driller's Log:

Total Drill Hole Depth (ft):   300.0

SDGS Well Name:

Water Rights Well:

Other Well Name:

Casing Type:

Screen Type:

Total Casing and Screen (ft):

Aquifer:

Management Unit:

Casing Top Elevation:

Casing Diameter (in):

Screen Length (ft):

Casing Stick-up (ft):

Location Information

Project Information

Well Information

Geophysical Information

TEST HOLE WAS DRILLED TO DETERMINE THE FORMATIONS ENCOUNTERED IN PREVIOUSLY DRILLED 
WELLS ON THE PROPERTY.

Depth (ft)Elevation (ft) Description

E‐Log Available

‐1527 1502 0 ‐ 25 CLAY, LIGHT-OLIVE-BROWN, SILTY, SANDY, 
PEBBLY; OXIDIZED (TILL)

‐1502 1360 25 ‐ 167 CLAY, GRAY, SILTY, SANDY, PEBBLY; UNOXIDIZED, 
NO BREAK IN LITHLOGY WAS NOTED IN CUTTINGS, 
INTERVAL DETERMINED FROM E-LOG (TILL)

‐1360 1264 167 ‐ 263 CLAY, GRAY, SILTY, SANDY, PEBBLY; UNOXIDIZED; 
SOME SAND AND GRAVEL LENSES, POSSIBLE 
SECOND TILL SHEET? (TILL)

‐1264 1253 263 ‐ 274 SILTSTONE, BLACK, HARD, MUCH DRILL CHATTER; 
SOME WHITE CHALK IN CUTTINGS (CRETEACEOUS 
UNDIFFERENTIATED SEDIMENTS)

Thursday, August 10, 2017 Page 1 of 2102N54W09CDDD



‐1253 1246 274 ‐ 281 SANDSTONE, BROWN  TO WHITE, FINE TO VERY FINE 
GRAINED; SOME FINE PINK SAND IN DRILLING MUD 
(CRETACEOUS UNDIFFERENTIATED SANDSTONE-
EMBAYMENT DEPOSIT)

‐1246 1243 281 ‐ 284 CLAY, BLACK, ORGANIC, MUCH VERY FINE LIGHT-
PINK SAND IN MATRIX (CRETACEOUS 
UNDIFFERENTIATED)

‐1243 1227 284 ‐ 300 SANDSTONE, CLEAR TO LIGHT PINK, FINE TO VERY 
FINE GRAINED,  SOMEWHAT FRIABLE; DRILLED 
FAIRLY EASY (CRETACEOUS UNDIFFERENTIATED-
SANDSTONE)

‐1228 1227 299 ‐ 300 QUARTZITE, VERY HARD LAYER, DID NOT 
PENETRATE, PSUEDO END DEPTH (SIOUX 
QUARTZITE)

Thursday, August 10, 2017 Page 2 of 2102N54W09CDDD
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APPENDIX B 
 

Temperature and Barometric Pressure 
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Baro-Temp-Precip, Baro vs Temp LEGGETTE, BRASHEARS & GRAHAM, INC.
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APPENDIX C 
 

Photographs 
  



PIPESTONE – DYLBROOK FARMS 
CANISTOTA, SOUTH DAKOTA 

 
PHOTOGRAPHS 
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Photo 1: Well #1 wellhead discharge configuration, looking east. 

 

Photo 2: Well #1 aquifer test generator. 
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PIPESTONE – DYLBROOK FARMS 
CANISTOTA, SOUTH DAKOTA 

 
PHOTOGRAPHS 

 

s:\tech\pipestone ‐ dylbrook farms\photos\appendix c ‐ photos.docx    LEGGETTE, BRASHEARS & GRAHAM, INC. 

 

Photo 3: Well #2 looking east. 

 

Photo 4: Well #3 looking north. 



PIPESTONE – DYLBROOK FARMS 
CANISTOTA, SOUTH DAKOTA 

 
PHOTOGRAPHS 
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Photo 5: Well #1 discharge hose looking northwest. 

 

Photo 6: Well #1 discharge hose looking northwest. 



PIPESTONE – DYLBROOK FARMS 
CANISTOTA, SOUTH DAKOTA 

 
PHOTOGRAPHS 
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Photo 7: Well #1 discharge hose looking north. 

 

Photo 8: Well #1 discharge hose enters barn containment area (looking west). 



PIPESTONE – DYLBROOK FARMS 
CANISTOTA, SOUTH DAKOTA 

 
PHOTOGRAPHS 

 

s:\tech\pipestone ‐ dylbrook farms\photos\appendix c ‐ photos.docx    LEGGETTE, BRASHEARS & GRAHAM, INC. 

 

Photo 9: Well #1 discharge into containment area under barn. 

 

Photo 10: Barotroll attached to nearby power pole. 
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APPENDIX D 
 

Qualitative Analysis Plots 
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Well #1 - Pipestone Well 1 Test September 2017, Step Test DTW vs. Date (baro) LEGGETTE, BRASHEARS & GRAHAM, INC.

27

27.5

28

28.5

29132.5

133.0

133.5

134.0

134.5

B
ar

om
et

ric
 P

re
ss

ur
e 

(in
 H

g)

D
ep

th
 to

 W
at

er
 (f

t. 
bg

)

Date-Time

WELL #1 - (LINEAR)
PIPESTONE - DYLBROOK FARMS

SCREENED INTERVAL 264-284 (ft. bg)
DISTANCE TO WELL #1: 0 FT

SEPTEMBER 2017

Transducer Data

Manual Measurement

Barometric Pressure

Shutdown at 
9/21/17 15:00

Recovery

Start of Step Test
9/18/17 11:00

Background 
Data Checking 

Pump 
Rotation in 

Well #1



S:\Tech\Pipestone - Dylbrook Farms\Aquifer Test\
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Well #2 - Pipestone Well 1 Test September 2017, Step Test DTW vs. Date LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #2 - Pipestone Well 1 Test September 2017, Step Test DTW vs. Date (baro) LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #2 - Pipestone Well 1 Test September 2017 LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #2 - Pipestone Well 1 Test September 2017 LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #3 - Pipestone Well 1 Test September 2017, Step Test DTW vs. Date LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #3 - Pipestone Well 1 Test September 2017, Step Test DTW vs. Date (baro) LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #3 - Pipestone Well 1 Test September 2017 LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #3 - Pipestone Well 1 Test September 2017 LEGGETTE, BRASHEARS & GRAHAM, INC.
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Well #3 - Pipestone Well 1 Test September 2017 LEGGETTE, BRASHEARS & GRAHAM, INC.
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf theis early.aqt
Date:  10/12/17 Time:  13:14:25

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 640.7 ft2/day S  = 3.785E-8
Kz/Kr = 1. b  = 24. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf theis late.aqt
Date:  10/12/17 Time:  13:13:52

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 1035.1 ft2/day S  = 1.814E-15
Kz/Kr = 1. b  = 24. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf CJ early.aqt
Date:  10/12/17 Time:  13:15:12

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 533.4 ft2/day S = 4.733E-7
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf CJ late.aqt
Date:  10/12/17 Time:  13:14:53

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 997.3 ft2/day S = 3.853E-15
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf theis recovery early.aqt
Date:  10/12/17 Time:  13:13:14

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 572. ft2/day S/S' = 5.438
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf theis recovery late.aqt
Date:  10/12/17 Time:  13:12:43

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 1319. ft2/day S/S' = 1.279
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf CJ agarwal recovery early.aqt
Date:  10/12/17 Time:  13:19:58

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 607.5 ft2/day S = 0.6133
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #1 obs - Sept2017 - conf CJ agarwal recovery late.aqt
Date:  10/12/17 Time:  13:15:43

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  24. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #1 0 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 1209.7 ft2/day S = 0.0003684
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf theis early.aqt
Date:  10/12/17 Time:  13:24:20

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 821.6 ft2/day S  = 4.785E-5
Kz/Kr = 1. b  = 29. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf theis late.aqt
Date:  10/12/17 Time:  13:25:31

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 1049.9 ft2/day S  = 1.45E-5
Kz/Kr = 1. b  = 29. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf CJ early.aqt
Date:  10/12/17 Time:  13:23:27

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 658.4 ft2/day S = 0.000104
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf CJ late.aqt
Date:  10/12/17 Time:  13:23:54

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 1536.4 ft2/day S = 2.436E-7
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf theis recovery early.aqt
Date:  10/12/17 Time:  13:26:05

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 703.5 ft2/day S/S' = 4.6
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf theis recovery late.aqt
Date:  10/12/17 Time:  13:26:34

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 1577.3 ft2/day S/S' = 1.121
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf CJ agarwal recovery early.aqt
Date:  10/12/17 Time:  13:22:33

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 727.6 ft2/day S = 0.0001078
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #2 obs - Sept2017 - conf CJ agarwal recovery late.aqt
Date:  10/12/17 Time:  13:23:00

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  29. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #2 89 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 1514.7 ft2/day S = 3.101E-7
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf theis early.aqt
Date:  10/12/17 Time:  13:30:32

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 779. ft2/day S  = 0.0001782
Kz/Kr = 1. b  = 27. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf theis late.aqt
Date:  10/12/17 Time:  13:30:10

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 1461.1 ft2/day S  = 1.39E-5
Kz/Kr = 1. b  = 27. ft
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf CJ early.aqt
Date:  10/12/17 Time:  13:31:19

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 864. ft2/day S = 0.0001499
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf CJ late.aqt
Date:  10/12/17 Time:  13:30:57

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 1606.4 ft2/day S = 5.58E-6
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf theis recovery early.aqt
Date:  10/12/17 Time:  13:29:33

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 869.1 ft2/day S/S' = 3.969
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf theis recovery late.aqt
Date:  10/12/17 Time:  13:29:10

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 1800.6 ft2/day S/S' = 1.085
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf CJ agarwal recovery early.aqt
Date:  10/12/17 Time:  13:32:12

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 882. ft2/day S = 0.0001494
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WELL TEST ANALYSIS

Data Set:  S:\...\Well #1 pumping - Well #3 obs - Sept2017 - conf CJ agarwal recovery late.aqt
Date:  10/12/17 Time:  13:31:46

PROJECT INFORMATION

Company:  LBG
Client:  Pipestone
Project:  PIPSTN.AT
Location:  Canistota, SD
Test Well:  Well #1
Test Date:  9/18/17

AQUIFER DATA

Saturated Thickness:  27. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
Well #1 0 0

Observation Wells
Well Name X (ft) Y (ft)

Well #3 151 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob

T = 1754.7 ft2/day S = 2.195E-6
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Page 1 of 2
MIDCONTINENT

TESTING LABORATORIES, INC.

2381 South Plaza Drive P.O. Box 3388 Rapid City, SD 57709
(605) 348-0111 -- www.thechemistrylab.com

Sample Site: Well 1

Project Name: Pipestone Dylbrook Farms

Project
Number:

0616.PIPSTN.

Sampled: 09/21/17 at 07:15 AM

by R.L.

Sample 
Matrix:

Water

Lab ID#: 20170922501

Received: 09/22/17 at 11:50 AM

by Bob Miller

Account:
W1400 - Leggette, Brashears & 
Graham, Inc.

LEGGETTE, BRASHEARS & GRAHAM, INC.

140 E. HINKS LANE, SUITE 126

SIOUX FALLS, SD 57104

Parameter Result Units DF MDL PQL Method Analyst/Date

Physical Properties

Electrical Conductivity  2040   µmhos/cm 1 0.470 5.00 SM 2510B JAM 09/27/17

Hardness    47.9 grains/gal 1 SM 2340 B RAM 09/28/17

Total Dissolved Solids  1500   mg/L 100ml 18.1 50.0 SM 2540 C TMN 09/24/17

Total Suspended Solids  < 10.0 mg/L 100ml 3.36 10.0 SM 2540 D TMN 09/22/17

Non-Metallics

Alkalinity (CaCO3)   339   mg/L 1 0.506 10.0 SM 2320 B JAM 09/27/17

Bicarbonate   414   mg/L 1 0.618 10.0 SM 2320 B JAM 09/27/17

Carbonate     0.00 mg/L 1 0.253 5.00 SM 2320 B JAM 09/27/17

Chloride (Cl-)    11.4 mg/L 1 0.214 0.500 SM 4500-Cl E EJF 09/23/17

Fluoride     0.434 mg/L 1 0.003 0.050 SM 4500 F-C KDS 09/26/17

Nitrogen, Ammonia (NH3)     0.748 mg/L 4 0.010 0.200 SM 4500-NH3 D JAM 09/25/17

Nitrogen, Nitrate (NO3)   < 0.050 mg/L 1 0.008 0.050 SM 4500-NO3 F EJF 09/23/17

Nitrogen, Nitrite (NO2)   < 0.050 mg/L 1 0.008 0.050 SM 4500-NO2 B EJF 09/23/17

Sulfate (SO4)   846   mg/L 20 10.6 20.0 SM 4500-SO4 E EJF 09/23/17

Total Organic Carbon     1.58 mg/L 1 SM 5310 C JEP 09/26/17

Metals - Dissolved

Calcium (Ca)   232   mg/L 6 0.187 6.00 SM 3111 B TMS 09/25/17

Magnesium (Mg)    58.5 mg/L 2 0.082 1.00 SM 3111 B TMS 09/25/17

Potassium (K)    15.1 mg/L 3 0.060 1.50 SM 3111 B TMS 09/25/17

Sodium (Na)   144   mg/L 9 0.475 4.50 SM 3111 B TMS 09/25/17

Metals - Total

Arsenic (As)     0.008 mg/L 10 0.00047 0.005 EPA 200.8 TNA 09/25/17

Barium (Ba)     0.009 mg/L 10 0.00029 0.005 EPA 200.8 TNA 09/25/17

Chromium (Cr)   < 0.001 mg/L 10 0.000025 0.001 EPA 200.8 DRC TNA 09/25/17

Iron (Fe)     1.74 mg/L 10 EPA 200.8 TNA 09/25/17

Manganese (Mn)     2.16 mg/L 10 0.000058 0.010 EPA 200.8 TNA 09/25/17

Selenium (Se)   < 0.005 mg/L 10 0.001 0.005 EPA 200.8 TNA 09/25/17

Uranium (U)     0.002 mg/L 10 0.000022 0.001 EPA 200.8 TNA 09/25/17
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Report of Analysis for: Leggette, Brashears & Graham, Inc. Sample Site: Well 1

Parameter Result Units DF MDL PQL Method Analyst/Date

Bacteria

E. coli Absent  1 SM 9223 B (P/A) JMH 09/22/17

Total Coliform Absent  1 SM 9223 B (P/A) JMH 09/22/17

Radiological

Gross Alpha     3.50 pCi/L 1 EPA 900.0 EJF 10/24/17

Gross Beta    15.6 pCi/L 1 EPA 900.0 EJF 10/24/17

Radium-226    1.14 pCi/L 1 MC Radium-226 EJF 10/25/17

Radium-228     1.31 pCi/L 1 MC Radium-228 EJF 10/25/17

Precision Data

Gross Alpha precision ± 1.13 pCi/L 1 MC - Gross Alpha precision EJF 10/24/17

Gross Beta precision ± 1.36 pCi/L 1 MC - Gross Beta precision EJF 10/24/17

Radium-226 precision ± 0.214 pCi/L 1 MC-Radium 226 precision EJF 10/25/17

Radium-228 precision ± 0.277 pCi/L 1 MC-Radium 228 precision EJF 10/25/17

MDA Data

Gross Alpha MDA     3.50 pCi/L 1 MC - Gross Alpha MDA EJF 10/24/17

Gross Beta MDA     3.76 pCi/L 1 MC - Gross Beta MDA EJF 10/24/17

Radium-226 MDA     0.441 pCi/L 1 MC - Radium 226 MDA EJF 10/25/17

Radium-228 MDA     0.589 pCi/L 1 MC - Radium 228 MDA EJF 10/25/17

Quality Control Data

Parameter Result Limits DF Method Analyst/Date

Total Metals - Internal Std

Germanium (Ge72)    98.0 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Germanium (Ge74)   100.3 % (60.0 - 125.0) % 10 EPA 200.8 DRC TNA 09/25/17

Bismuth (Bi)    95.3 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Germanium (Ge72)    99.0 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Germanium (Ge74)    93.2 % (60.0 - 125.0) % 10 EPA 200.8 DRC TNA 09/25/17

Indium (In)    99.2 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Lithium (Li)   116.3 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Scandium (Sc)   103.6 % (60.0 - 125.0) % 10 EPA 200.8 TNA 09/25/17

Report Approved By:

Report Approved On: 10/31/2017 1:21:41 PM
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TESTING LABORATORIES, INC.

2381 South Plaza Drive P.O. Box 3388 Rapid City, SD 57709
(605) 348-0111 -- www.thechemistrylab.com

Lab Numbers: 20170922501

QC Sample Report

Parameter Lab#  
QC
Value

Smp
Value Spike DF Result Limits Method

Spike

Chloride 0922202 9.72 4.31 5.00 1   108.2 % (90.56) - (113.5) SM 4500-Cl E

DOC 0915208 4.40 2.55 2.00 1    92.4 % (83.82) - (110.9) SM 5310 C

Fluoride 0922829 1.02 0.634 0.400 1    96.5 % (87.00) - (113.5) SM 4500 F-C

N, Ammonia 0921932 0.535 0.167 0.400 1    92.0 % (80.54) - (115.7) SM 4500-NH3 D

N, Ammonia 0922209 0.406 < 0.050 0.400 1   101.4 % (80.54) - (115.7) SM 4500-NH3 D

N, Ammonia 0919927 0.402 < 0.050 0.400 1   100.5 % (80.54) - (115.7) SM 4500-NH3 D

N, Ammonia 0914905 0.406 0.045 0.400 1    90.2 % (80.54) - (115.7) SM 4500-NH3 D

N, Nitrate 0922203 1.08 0.713 0.400 1    91.0 % (89.76) - (109.4) SM 4500-NO3 F

N, Nitrate 0925103 0.428 0.004 0.400 1   106.0 % (89.76) - (109.4) SM 4500-NO3 F

N, Nitrate 0922501 0.398 < 0.050 0.400 1    99.5 % (89.76) - (109.4) SM 4500-NO3 F

N, Nitrite 0925103 0.425 0.004 0.400 1   105.3 % (89.72) - (106.6) SM 4500-NO2 B

- within 10%

N, Nitrite 0922501 0.433 < 0.050 0.400 1   108.3 % (89.72) - (106.6) SM 4500-NO2 B X

- Result is within QC guidelines of 90 - 110%

Sulfate 0922501 1160 846 19.2 20    90.7 % (89.25) - (112.4) SM 4500-SO4 E

- within 10%

TOC 0922501 3.59 1.58 2.00 1   100.6 % (84.11) - (107.5) SM 5310 C

Calcium - D 0922501 334 232 10.0 10   102.8 % (86.40) - (117.7) SM 3111 B

Magnesium - D 0922501 165 58.5 10.0 10   106.4 % (86.54) - (119.0) SM 3111 B

Potassium - D 0922501 46.2 15.1 3.00 10   103.5 % (83.89) - (117.4) SM 3111 B

Sodium - D 0922501 192 144 5.00 10    96.4 % (83.64) - (117.8) SM 3111 B

Arsenic - T 0920976 0.253 < 0.005 0.025 10   101.3 % (81.95) - (117.5) EPA 200.8

Barium - T 0920976 0.287 0.042 0.025 10    98.1 % (84.08) - (109.9) EPA 200.8

Chromium - T 0920976 0.227 < 0.001 0.025 10    90.9 % (87.14) - (112.2) EPA 200.8 DRC

Iron - T 0920976 1.15 < 0.050 0.125 10    92.0 % (85.07) - (114.2) EPA 200.8

Manganese - T 0920976 0.244 < 0.010 0.025 10    97.8 % (82.77) - (116.4) EPA 200.8

Selenium - T 0920976 1.24 < 0.005 0.125 10    99.4 % (78.90) - (111.3) EPA 200.8

Uranium - T 0920976 0.248 < 0.001 0.025 10    99.0 % (91.05) - (119.6) EPA 200.8

Gross Alpha 0912904 17.8 3.50 10.0 1   143.1 % (31.45) - (174.3) EPA 900.0

Gross Beta 0912904 20.6 13.4 10.0 1    72.4 % (50.18) - (123.4) EPA 900.0

Radium-226 0922501 5.17 1.14 4.00 1   100.7 % (64.92) - (126.6) MC Radium-226

Radium-228 0922501 6.35 1.31 4.00 1   126.1 % (58.98) - (145.2) MC Radium-228

Matrix Spike Duplicate

Chloride 0922202 9.82 9.72 1     1.02% (-6.118) - (9.806) SM 4500-Cl E

DOC 4.39 4.40 1 -0.159% (-10.27) - (8.122) SM 5310 C

Fluoride 0922829 1.07 1.02 0.400 1     4.78% (-4.826) - (4.674) SM 4500 F-C X

- Recovery was within 10% of expected value
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Parameter Lab#  
QC
Value

Smp
Value Spike DF Result Limits Method

Matrix Spike Duplicate

N, Ammonia 0919927 0.403 0.402 1     0.298% (-7.164) - (8.461) SM 4500-NH3 D

N, Ammonia 0921932 0.525 0.535 1 -1.91% (-7.164) - (8.461) SM 4500-NH3 D

N, Nitrate 0925103 0.427 0.428 1 -0.234% (-7.958) - (6.084) SM 4500-NO3 F

N, Nitrate 0922203 1.16 1.08 1     7.16% (-7.958) - (6.084) SM 4500-NO3 F X

N, Nitrate 0922501 0.413 0.398 1     3.70% (-7.958) - (6.084) SM 4500-NO3 F

N, Nitrite 0925103 0.424 0.425 1 -0.236% (-5.435) - (5.109) SM 4500-NO2 B

N, Nitrite 0922501 0.430 0.433 1 -0.695% (-5.435) - (5.109) SM 4500-NO2 B

Sulfate 0922501 1150 1160 20 -0.858% (-2.887) - (5.268) SM 4500-SO4 E

TOC 3.68 3.59 1     2.48% (-6.547) - (4.226) SM 5310 C

Calcium - D 0922501 327 334 10 -2.22% (-6.296) - (5.779) SM 3111 B

Magnesium - D 0922501 163 165 10 -1.05% (-4.663) - (4.107) SM 3111 B

Potassium - D 0922501 46.0 46.2 10 -0.391% (-3.429) - (3.181) SM 3111 B

Sodium - D 0922501 194 192 10     0.772% (-4.915) - (5.300) SM 3111 B

Arsenic - T 0920976 0.261 0.253 10     2.95% (-7.940) - (10.98) EPA 200.8

Barium - T 0920976 0.285 0.287 10 -0.752% (-8.691) - (10.68) EPA 200.8

Chromium - T 0920976 0.218 0.227 10 -4.13% (-7.133) - (8.208) EPA 200.8 DRC

Iron - T 0920976 1.11 1.15 10 -3.41% (-8.409) - (9.362) EPA 200.8

Manganese - T 0920976 0.246 0.244 10     0.563% (-9.491) - (9.562) EPA 200.8

Selenium - T 0920976 1.27 1.24 10     2.43% (-8.613) - (11.71) EPA 200.8

Uranium - T 0920976 0.244 0.248 10 -1.63% (-7.254) - (6.233) EPA 200.8

Gross Alpha 10.5 10.1 1     3.99% (-18.44) - (14.26) EPA 900.0

Gross Beta 7.38 8.52 1 -14.3 % EPA 900.0

Radium-226 0922501 5.00 5.17 1 -3.29% (-14.72) - (27.24) MC Radium-226

Radium-228 0922501 6.24 6.35 1 -1.78% (-30.32) - (34.25) MC Radium-228

Duplicate

Conductivity 0922501 2010 2040 1 -1.48% (-2.181) - (1.926) SM 2510B

Conductivity 0926898 488 487 1     0.205% (-2.181) - (1.926) SM 2510B

Conductivity 0926102 2750 2760 1 -0.363% (-2.181) - (1.926) SM 2510B

TDS 0922501 1490 1500 100ml -1.27% (-10.78) - (11.56) SM 2540 C

TSS 0922912 38.0 37.0 200ml     2.67% (-19.00) - (26.86) SM 2540 D

TSS 0922501 < 10.0 < 10.0 100ml     0.00% (-19.00) - (26.86) SM 2540 D

Alkalinity 0922501 335 339 1 -1.19% (-3.477) - (2.793) SM 2320 B

Bicarbonate 0922501 409 414 1 -1.22% (-5.222) - (4.964) SM 2320 B

Carbonate 0922501 0.00 0.00 1     0.00% (-11.59) - (12.50) SM 2320 B

Initial Calibration Verification

Conductivity 452 497 1 -9.05% (-15.41) - (6.915) SM 2510B

Chloride 25.4 25.0 1     1.52% (-12.05) - (15.09) SM 4500-Cl E

Fluoride 0.397 0.400 1 -0.750% (-10.80) - (6.223) SM 4500 F-C

N, Ammonia 0.412 0.400 1     3.10% (-9.739) - (8.839) SM 4500-NH3 D

N, Nitrate 1.01 1.00 1     0.700% (-4.728) - (7.738) SM 4500-NO3 F

N, Nitrite 0.992 1.00 1 -0.800% (-2.597) - (2.387) SM 4500-NO2 B

Sulfate 52.3 50.0 1     4.54% (0.9420) - (8.369) SM 4500-SO4 E

TOC 9.70 10.0 1 -3.03% (-11.59) - (6.236) SM 5310 C

Arsenic - D 0.050 0.050 1 -0.220% (-6.932) - (9.604) EPA 200.8
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Parameter Lab#  
QC
Value

Smp
Value Spike DF Result Limits Method

Initial Calibration Verification

Barium - D 0.051 0.050 1     1.76% (-6.654) - (9.696) EPA 200.8

Chromium - D 0.048 0.050 1 -5.08% (-7.449) - (12.55) EPA 200.8 DRC

Iron - D 0.240 0.250 1 -4.12% (-7.679) - (10.83) EPA 200.8

Manganese - D 0.050 0.050 1 -0.640% (-5.438) - (8.942) EPA 200.8

Selenium - D 0.247 0.250 1 -1.39% (-6.095) - (7.027) EPA 200.8

Uranium - D 0.050 0.050 1 -0.760% (-9.350) - (13.25) EPA 200.8

Continuing Calibration Verification

Conductivity 1430 1410 1     0.991% (-9.457) - (5.134) SM 2510B

TDS 904 1000 100ml -9.60% (-10.83) - (4.238) SM 2540 C

TSS 49.0 50.0 100ml -2.00% (-15.53) - (6.929) SM 2540 D

Alkalinity 101 106 1 -4.64% (-8.513) - (1.966) SM 2320 B

Alkalinity 101 106 1 -4.45% (-8.513) - (1.966) SM 2320 B

Chloride 25.3 25.0 1     1.04% (-7.166) - (5.078) SM 4500-Cl E

Fluoride 0.504 0.500 1     0.800% (-8.411) - (16.30) SM 4500 F-C

Fluoride 1.02 1.00 1     2.00% (-8.411) - (16.30) SM 4500 F-C

N, Ammonia 0.469 0.500 1 -6.18% (-14.78) - (7.762) SM 4500-NH3 D

N, Ammonia 0.092 0.100 1 -8.10% (-14.78) - (7.762) SM 4500-NH3 D

N, Ammonia 0.100 0.100 1 -0.300% (-14.78) - (7.762) SM 4500-NH3 D

N, Ammonia 0.378 0.400 1 -5.43% (-14.78) - (7.762) SM 4500-NH3 D

N, Ammonia 1.01 1.00 1     1.10% (-14.78) - (7.762) SM 4500-NH3 D

N, Nitrate 1.05 1.00 1     4.90% (-4.280) - (5.140) SM 4500-NO3 F

N, Nitrate 0.982 1.00 1 -1.80% (-4.280) - (5.140) SM 4500-NO3 F

N, Nitrate 1.01 1.00 1     0.600% (-4.280) - (5.140) SM 4500-NO3 F

N, Nitrite 0.908 1.00 1 -9.20% (-3.225) - (5.155) SM 4500-NO2 B X

- Recovery was within 10% of expected value

N, Nitrite 0.920 1.00 1 -8.00% (-3.225) - (5.155) SM 4500-NO2 B X

- Recovery was within 10% of expected value

Sulfate 53.1 50.0 1     6.22% (1.200) - (7.794) SM 4500-SO4 E

TOC 9.85 10.0 1 -1.55% (-12.68) - (9.668) SM 5310 C

TOC 9.91 10.0 1 -0.910% (-12.68) - (9.668) SM 5310 C

Arsenic - D 0.005 0.005 1 -0.800% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.019 0.020 1 -5.55% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.010 0.010 1 -2.10% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.050 0.050 1     0.700% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.098 0.100 1 -1.89% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.002 0.002 1 -2.00% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.050 0.050 1 -0.960% (-12.10) - (13.04) EPA 200.8

Arsenic - D 0.050 0.050 1 -0.720% (-12.10) - (13.04) EPA 200.8

Barium - D 0.005 0.005 1     0.00% (-5.167) - (4.686) EPA 200.8

Barium - D 0.051 0.050 1     2.02% (-5.167) - (4.686) EPA 200.8

Barium - D 0.002 0.002 1 -2.50% (-5.167) - (4.686) EPA 200.8

Barium - D 0.010 0.010 1     1.50% (-5.167) - (4.686) EPA 200.8

Barium - D 0.020 0.020 1 -0.800% (-5.167) - (4.686) EPA 200.8

Barium - D 0.101 0.100 1     0.520% (-5.167) - (4.686) EPA 200.8

Calcium - D 25.1 25.0 1     0.280% (-3.455) - (5.463) SM 3111 B



Page 4
Lab Numbers: 20170922501

Parameter Lab#  
QC
Value

Smp
Value Spike DF Result Limits Method

Continuing Calibration Verification

Calcium - D 25.2 25.0 1     0.760% (-3.455) - (5.463) SM 3111 B

Chromium - D 0.098 0.100 1 -2.12% (-11.24) - (11.92) EPA 200.8 DRC

Chromium - D 0.020 0.020 1 -0.350% (-11.24) - (11.92) EPA 200.8 DRC

Chromium - D 0.005 0.005 1 -3.40% (-11.24) - (11.92) EPA 200.8 DRC

Chromium - D 0.002 0.002 1 -4.00% (-11.24) - (11.92) EPA 200.8 DRC

Chromium - D 0.010 0.010 1 -0.100% (-11.24) - (11.92) EPA 200.8 DRC

Chromium - D 0.046 0.050 1 -7.30% (-11.24) - (11.92) EPA 200.8 DRC

Iron - D 0.024 0.025 1 -3.12% (-12.47) - (13.78) EPA 200.8

Iron - D 0.050 0.050 1 -0.560% (-12.47) - (13.78) EPA 200.8

Iron - D 0.492 0.500 1 -1.69% (-12.47) - (13.78) EPA 200.8

Iron - D 0.230 0.250 1 -7.88% (-12.47) - (13.78) EPA 200.8

Iron - D 0.099 0.100 1 -1.30% (-12.47) - (13.78) EPA 200.8

Iron - D 0.010 0.010 1 -2.80% (-12.47) - (13.78) EPA 200.8

Magnesium - D 24.9 25.0 1 -0.280% (-1.271) - (5.011) SM 3111 B

Magnesium - D 25.5 25.0 1     1.88% (-1.271) - (5.011) SM 3111 B

Manganese - D 0.005 0.005 1     1.00% (-9.479) - (10.25) EPA 200.8

Manganese - D 0.049 0.050 1 -1.42% (-9.479) - (10.25) EPA 200.8

Manganese - D 0.002 0.002 1     1.50% (-9.479) - (10.25) EPA 200.8

Manganese - D 0.096 0.100 1 -4.47% (-9.479) - (10.25) EPA 200.8

Manganese - D 0.010 0.010 1     2.50% (-9.479) - (10.25) EPA 200.8

Manganese - D 0.020 0.020 1     1.90% (-9.479) - (10.25) EPA 200.8

Potassium - D 4.94 5.00 1 -1.20% (-11.02) - (5.904) SM 3111 B

Potassium - D 4.99 5.00 1 -0.200% (-11.02) - (5.904) SM 3111 B

Selenium - D 0.024 0.025 1 -3.12% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.009 0.010 1 -7.30% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.250 0.250 1 -0.064% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.049 0.050 1 -1.78% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.251 0.250 1     0.260% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.248 0.250 1 -0.656% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.096 0.100 1 -4.40% (-12.61) - (12.63) EPA 200.8

Selenium - D 0.490 0.500 1 -1.94% (-12.61) - (12.63) EPA 200.8

Sodium - D 14.2 15.0 1 -5.07% (-5.388) - (5.034) SM 3111 B

Sodium - D 14.5 15.0 1 -3.40% (-5.388) - (5.034) SM 3111 B

Uranium - D 0.002 0.002 1 -4.00% (-12.59) - (6.806) EPA 200.8

Uranium - D 0.010 0.010 1     1.70% (-12.59) - (6.806) EPA 200.8

Uranium - D 0.020 0.020 1 -1.35% (-12.59) - (6.806) EPA 200.8

Uranium - D 0.005 0.005 1 -0.800% (-12.59) - (6.806) EPA 200.8

Uranium - D 0.051 0.050 1     1.16% (-12.59) - (6.806) EPA 200.8

Radium-226 10100 10200 1 -0.930% (-2.343) - (1.692) MC Radium-226

Radium-226 10200 10200 1     0.176% (-2.313) - (1.494) MC Radium-226

Radium-226 10300 10200 1     0.577% (-2.308) - (1.485) MC Radium-226

Radium-228 10100 10300 1 -2.18% (-10.58) - (7.748) MC Radium-228

Radium-228 9830 10300 1 -4.54% (-10.03) - (7.509) MC Radium-228

Radium-228 10000 10300 1 -2.95% (-10.33) - (7.641) MC Radium-228
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Lab Fortified Blank

Arsenic - T 0.049 0.00 0.005 10    97.1 % (87.18) - (112.6) EPA 200.8

Barium - T 0.051 0.00 0.005 10   101.2 % (92.88) - (108.6) EPA 200.8

Chromium - T 0.047 0.00 0.005 10    94.7 % (92.78) - (109.6) EPA 200.8 DRC

Iron - T 0.238 0.00 0.025 10    95.1 % (93.03) - (111.5) EPA 200.8

Manganese - T 0.050 0.00 0.005 10    98.9 % (93.74) - (115.5) EPA 200.8

Selenium - T 0.249 0.00 0.025 10    99.78% (84.09) - (113.8) EPA 200.8

Uranium - T 0.050 0.00 0.005 10    99.54% (92.71) - (116.8) EPA 200.8

Gross Alpha 10.1 0.00 10.0 1   101.3 % (83.65) - (121.5) EPA 900.0

Gross Beta 8.52 0.00 10.0 1    85.2 % EPA 900.0

Radium-226 4.57 0.00 4.00 1   114.2 % (89.22) - (138.7) MC Radium-226

Radium-228 5.01 0.00 4.00 1   125.4 % (79.57) - (152.8) MC Radium-228

Initial Calibration Blank

Conductivity 0.500 0.00 1    0.5 (-0.1473) - (1.097) SM 2510B

Alkalinity 1.94 0.00 1    1.94 (-2.120) - (6.850) SM 2320 B

Chloride 0.280 0.00 1    0.28 (-0.4035) - (0.7828) SM 4500-Cl E

Fluoride 0.007 0.00 1    0.007 (0.0011) - (0.0102) SM 4500 F-C

N, Ammonia 0.019 0.00 1    0.0192 (0.0148) - (0.0225) SM 4500-NH3 D

N, Nitrate 0.014 0.00 1    0.014 (-0.0270) - (0.0275) SM 4500-NO3 F

N, Nitrite 0.00 0.00 1    0 (-0.0035) - (0.0068) SM 4500-NO2 B

Sulfate 0.850 0.00 1    0.85 (0.4760) - (1.428) SM 4500-SO4 E

TOC 0.033 0.00 1    0.033 (-0.1496) - (0.1795) SM 5310 C

Continuing Calibration Blank

Conductivity 0.500 0.00 1    0.5 (-0.1293) - (0.9593) SM 2510B

TDS -4.00 0.00 100ml -4 (-17.91) - (16.41) SM 2540 C

TSS -2.00 0.00 100ml -2 (-7.732) - (3.932) SM 2540 D

Alkalinity 2.20 0.00 1    2.2 (-0.7790) - (5.311) SM 2320 B

Chloride -0.960 0.00 1 -0.96 (-0.1329) - (0.2939) SM 4500-Cl E X

- Blank value is less than half of the reporting limit

Fluoride 0.007 0.00 1    0.007 (0.0015) - (0.0109) SM 4500 F-C

N, Ammonia 0.013 0.00 1    0.0126 (0.0076) - (0.0247) SM 4500-NH3 D

N, Ammonia 0.003 0.00 1    0.0025 (0.0076) - (0.0247) SM 4500-NH3 D X

- Blank value is less than half of the reporting limit

N, Ammonia 0.018 0.00 1    0.0179 (0.0076) - (0.0247) SM 4500-NH3 D

N, Ammonia 0.014 0.00 1    0.0137 (0.0076) - (0.0247) SM 4500-NH3 D

N, Nitrate 0.044 0.00 1    0.044 (-0.0047) - (0.0059) SM 4500-NO3 F X

- Blank is less than reporting limit.

N, Nitrate 0.045 0.00 1    0.045 (-0.0047) - (0.0059) SM 4500-NO3 F X

- Blank is less than reporting limit.

N, Nitrate 0.049 0.00 1    0.049 (-0.0047) - (0.0059) SM 4500-NO3 F X

- Blank is less than reporting limit.

N, Nitrite 0.006 0.00 1    0.006 (-0.0046) - (0.0090) SM 4500-NO2 B

N, Nitrite 0.008 0.00 1    0.008 (-0.0046) - (0.0090) SM 4500-NO2 B

- blank value is less than half of the reporting limit

Sulfate 0.780 0.00 1    0.78 (-0.1024) - (2.548) SM 4500-SO4 E
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Continuing Calibration Blank

TOC 0.100 0.00 1    0.1 (-0.1143) - (0.2051) SM 5310 C

TOC 0.014 0.00 1    0.014 (-0.1143) - (0.2051) SM 5310 C

Arsenic - D 0.000 0.00 1    0.00007 (-0.0004) - (0.0004) EPA 200.8

Barium - D 0.000 0.00 1    0.00008 (0.0000) - (0.0001) EPA 200.8

Calcium - D 0.030 0.00 1    0.03 (-0.0502) - (0.1162) SM 3111 B

Calcium - D 0.090 0.00 1    0.09 (-0.0502) - (0.1162) SM 3111 B

Chromium - D 0.000 0.00 1    0.00003 (0.0000) - (0.0001) EPA 200.8 DRC

Iron - D 0.000 0.00 1    0.00029 (-0.0002) - (0.0005) EPA 200.8

Magnesium - D 0.040 0.00 1    0.04 (-0.0432) - (0.0962) SM 3111 B

Magnesium - D 0.050 0.00 1    0.05 (-0.0432) - (0.0962) SM 3111 B

Manganese - D 0.000 0.00 1    0.00009 (0.0000) - (0.0001) EPA 200.8

Potassium - D -0.090 0.00 1 -0.09 (-0.2400) - (0.1220) SM 3111 B

Potassium - D -0.090 0.00 1 -0.09 (-0.2400) - (0.1220) SM 3111 B

Selenium - D 0.000 0.00 1 -0.00009 (-0.0003) - (0.0005) EPA 200.8

Sodium - D -0.020 0.00 1 -0.02 (-0.0379) - (0.0679) SM 3111 B

Sodium - D -0.020 0.00 1 -0.02 (-0.0379) - (0.0679) SM 3111 B

Uranium - D 0.000 0.00 1    0.00009 (-0.0001) - (0.0001) EPA 200.8

Lab Reagent Blank

Arsenic - D < 0.005 10    0 (0.000) - (0.000) EPA 200.8

Barium - D < 0.005 10    0 (0.000) - (0.000) EPA 200.8

Chromium - D < 0.001 10    0 (0.000) - (0.000) EPA 200.8 DRC

Iron - D < 0.050 10    0 (0.000) - (0.000) EPA 200.8

Manganese - D < 0.010 10    0 (0.000) - (0.000) EPA 200.8

Selenium - D < 0.005 10    0 (0.000) - (0.000) EPA 200.8

Uranium - D < 0.001 10    0 (0.000) - (0.000) EPA 200.8

Gross Alpha -0.152 0.00 1 -0.152 (-1.108) - (0.8550) EPA 900.0

Gross Beta -0.631 0.00 1 -0.631 EPA 900.0

Radium-226 0.00 0.00 1    0 (-0.6090) - (1.087) MC Radium-226

Radium-228 0.396 0.00 1    0.396 (-0.8229) - (1.260) MC Radium-228

Approved By:

Approved On: 09/28/2017 12:15 PM
















































































































	APP
	PER
	MAP
	Pipestone Well #1 Aquifer Test Report FINAL 11-6-2017.pdf
	Appendix A - Geologic Logs.pdf
	Pipestone well logs
	Well #3
	Dylbrook_Farms_Canistota_Lithlog
	E_Log_102N54W09

	Appendix D - Qualitative Analysis Plots.pdf
	Well #1 qual
	Well #2 qual
	Well #3 qual

	Appendix E - Quantitative Analysis Plots.pdf
	Well #1 pumping - Well #1 obs - Sept 2017 - conf theis early
	Well #1 pumping - Well #1 obs - Sept 2017 - conf theis late
	Well #1 pumping - Well #1 obs - Sept 2017 - conf CJ early
	Well #1 pumping - Well #1 obs - Sept 2017 - conf CJ late
	Well #1 pumping - Well #1 obs - Sept 2017 - conf theis recovery early
	Well #1 pumping - Well #1 obs - Sept 2017 - conf theis recovery late
	Well #1 pumping - Well #1 obs - Sept 2017 - conf CJ agarwal recovery early
	Well #1 pumping - Well #1 obs - Sept 2017 - conf CJ agarwal recovery late
	Well #1 pumping - Well #2 obs - Sept 2017 - conf theis early
	Well #1 pumping - Well #2 obs - Sept 2017 - conf theis late
	Well #1 pumping - Well #2 obs - Sept 2017 - conf CJ early
	Well #1 pumping - Well #2 obs - Sept 2017 - conf CJ late
	Well #1 pumping - Well #2 obs - Sept 2017 - conf theis recovery early
	Well #1 pumping - Well #2 obs - Sept 2017 - conf theis recovery late
	Well #1 pumping - Well #2 obs - Sept 2017 - conf CJ agarwal recovery early
	Well #1 pumping - Well #2 obs - Sept 2017 - conf CJ agarwal recovery late
	Well #1 pumping - Well #3 obs - Sept 2017 - conf theis early
	Well #1 pumping - Well #3 obs - Sept 2017 - conf theis late
	Well #1 pumping - Well #3 obs - Sept 2017 - conf CJ early
	Well #1 pumping - Well #3 obs - Sept 2017 - conf CJ late
	Well #1 pumping - Well #3 obs - Sept 2017 - conf theis recovery early
	Well #1 pumping - Well #3 obs - Sept 2017 - conf theis recovery late
	Well #1 pumping - Well #3 obs - Sept 2017 - conf CJ agarwal recovery early
	Well #1 pumping - Well #3 obs - Sept 2017 - conf CJ agarwal recovery late


	RPT
	PUB
	INS
	MAP
	LIC



