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AECOM 

3950 Sparks Drive Southeast 
Grand Rapids, MI 49546 
aecom.com 

Project name: 
Camp Grayling – Lake Margrethe 

Project ref: 
60563409 

To: From: 
Mr. Randy Rothe Lauren McNeely, AECOM 
Department of Environmental Quality 
Remediation and Redevelopment Division Date: 

2100 West M-32 April 22, 2019 

Gaylord, MI, 49735 

CC: 
John Cuthbertson, AECOM 
Mike Wolf, AECOM 

Memo 
Subject: Camp Grayling – Lake Margrethe PFAS Remedial Investigation 

1. Introduction 

AECOM has prepared this Technical Memorandum (TM) to present the results of the Remedial Investigation (RI) 
performed at the Camp Grayling – Lake Margrethe PFAS Site. The RI Investigation Area is located near the 
southeast corner of Lake Margrethe, near Camp Grayling, in Grayling, Michigan (Figure 1). 

AECOM understands that the Michigan Department of Environmental Quality (MDEQ) is the regulatory authority 
in charge of protection of human health and the environment with regard to contamination present in and 
migrating from the Investigation Area. The MDEQ requested AECOM perform an RI to delineate the degree and 

extent of Per- and Polyfluoroalkyl Substances (PFAS) contamination potentially present in groundwater within 
the Investigation Area. This TM summarizes the findings of the Phase I RI completed in November, 2018. 

2. Project Background 

As a result of high concentrations of PFAS detected in foam samples collected from Lake Margrethe in Grayling, 

Michigan, the MDEQ requested AECOM collect residential drinking water samples around Lake Margrethe. Lake 

Margrethe is located approximately 3.7 miles southwest of the Grayling Army Airfield, where the South Post of 
Camp Grayling facilities are located. The South Post contains support facilities including barracks, range 
control, officers club, Post Exchange, parade grounds, athletic fields, and administrative buildings. Recreational 
areas and residential properties are also present along the shore of Lake Margrethe. Fire training areas and 
other locations where PFAS-containing, aqueous film forming foam (AFFF) was potentially released have been 
identified at the South Post. Additionally, a private residence, located north of the South Post facility boundary, 
had caught fire and foam was reportedly used to extinguish the fire. However, the type of foam (Class A or 
AFFF), the concentration used, and the date of the fire, are not known. 

A total of 447 residential drinking water samples were collected from around Lake Margrethe during 2018 and 

analyzed for PFAS using USEPA Method 537 Rev 1.1.  Of the 447 samples analyzed, 384 samples did not 

contain detections of PFAS. Sixty-one samples had detections of combined Perfluorooctanoic Acid (PFOA) and 

Perfluorooctane Sulfonic Acid (PFOS) that were below the Part 201 Residential Drinking Water Criterion of 70 
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nanograms per liter (ng/L). Two samples contained concentrations that exceeded the Part 201 Residential 
Drinking Water Criterion. These two residences are located on the southeast side of Lake Margrethe, directly 
north of the base boundary. Based on these results, the MDEQ requested AECOM to conduct a remedial 

investigation to delineate PFAS in groundwater to assist in understanding the potential risk to human health and 

the environment. 

This TM presents the results of the RI which included installation of nested groundwater monitoring wells, 

collection of groundwater samples, installation of a staff gauge, and collection of groundwater, surface water, and 

pore water samples. 

3. Field Investigation 

The RI included the installation of multilevel, nested groundwater monitoring wells at five (5) locations on the 
southeast side of Lake Margrethe, north of the Camp Grayling base boundary. Monitoring well locations are 

shown on Figure 2. The monitoring well locations were based on analytical results from residential drinking 
water samples and residential drinking well records. 

All monitoring wells were located on private property and required MDEQ access agreements from property 
owners.  

The RI investigation also included the installation of a staff gauge on the southeast corner of Lake Margrethe, 

near the property with the residential well PFAS exceedance. The staff gauge location is shown on Figure 2. 

3.1 Monitoring Well Installation and Development 

Borings at each location were drilled with a Geoprobe® Rotosonic/continuous core drill rig, owned and operated 

by Mateco Drilling Company. Soils were continuously logged by AECOM personnel using Environmental 
Sequence Stratigraphy, including lithology, grain-size, sorting, moisture, and color.  Sample descriptions and 

monitoring well construction information were documented on boring-specific, field log sheets. Boreholes were 

terminated after encountering three feet of clay to avoid penetrating the competent clay layer.  

Photographs of soil cores and the finished wells are provided in Appendix A. Soil boring logs are included in 

Appendix B. Soil samples were not collected for laboratory analyses as part of this scope of work. 

Three, two-inch diameter wells were installed at four locations (CG-MW001, CG-MW002, CG-MW004, and CG-

MW005) and two wells were installed at a fifth location (CG-MW003).  All of the monitoring wells at each location 
were installed within a single borehole. In general, the wells were screened across the water table, directly 
above the clay and a medium depth between the shallow and deep wells.  The two wells at location CG-MW003 

were installed across the water table and directly above the clay.  Table 1 provides the screen interval for each 

of the monitoring wells. 

The annular space was filled with sand pack to a minimum of 2-ft below and 1-ft above each of the well screens 
and sealed with hydrated bentonite chips between the well screens. The shallow wells were completed with 

sand pack to the surface. All monitoring wells were completed at-grade (flush mount) with a steel cover and a 2-

ft by 2-ft concrete pad and sealed with a j-plug type cap. 
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The monitoring wells were developed no sooner than 24 hours post installation by pumping and surging using a 

submersible pump.  The pump intake was periodically raised and lowered to develop the entire portion of the 

submerged screen. Water quality parameters were monitored during development and recorded at periodic 
intervals.  Monitoring wells were considered adequately developed when the following conditions were met: 

1. Water quality parameters stabilized; 

2. An appropriate volume of water was removed (approximately 5 well volumes or amount equal to volume of 
water used during installation, whichever was greater); and 

3. Water pumped from the monitoring well was relatively clear). 

A copy of the development forms are provided in Appendix C.  Monitoring well development water was 
containerized in Department of Transportation - approved 55-gallon drums and moved to a centralized storage 

area prior to characterization and disposal. 

3.2 Staff Gauge Installation 

A steel post was driven into the bottom of Lake Margrethe near the shore at Borchers Way. The top of the 
post was surveyed and an electronic measuring tape was used to measure the distance to surface water to 

determine the elevation of Lake Margrethe. The staff gauge location is shown on Figure 2. 

3.3 Groundwater Sampling 

Following monitoring well development one round of groundwater sampling was conducted.  The sampling event 

took place at least 48 hours after monitoring well development.  Prior to sampling, static water levels were 
measured in all wells to determine the groundwater potentiometric surface (Table 1).  Wells were sampled using 
MDEQ-approved, low-flow, groundwater sampling techniques.  Water quality parameters (i.e., pH, temperature, 

specific conductance, oxidation reduction potential [ORP], turbidity and dissolved oxygen [DO]) were monitored 

and recorded approximately every 5 minutes during purging. Groundwater samples were collected after water 

quality parameters stabilized for three consecutive readings.  Stabilization parameters were as follows: depth to 

water drawdown <0.33 feet, pH +/-0.1, Conductivity +/- 3%, Turbidity +/- 10%, DO +/- 10%, Temperature +/- 5%, 

and ORP +/- 10mV.  If water quality parameters did not stabilize after ten readings, the well was sampled and 
this deviation was documented on the groundwater sample record sheet. Groundwater Sampling Forms are 

included in Appendix C. Table 2 presents the final water quality read prior to sampling each monitoring well. 

Samples were collected in certified PFAS-free sample containers (provided by the laboratory), labeled, 

transferred to a cooler on ice, and submitted to the laboratory under chain-of-custody documentation for 

analysis. Sample collection and handling followed procedures outlined in MDEQ PFAS Sampling Guidance 

documents. The groundwater samples were analyzed for PFAS by Vista Analytical Laboratory (Vista) of El 

Dorado Hills, California using isotope dilution. 

One duplicate sample was collected for every 20 ground water samples collected as part of the overall Camp 

Graying project. Field and equipment blanks were also collected at a rate of one per every 20 samples; 

All non-dedicated equipment that came into contact with soil was decontaminated with a Liquinox-deionized 
water mixture. Field personnel performing the collection procedures donned a new pair of gloves prior to 

handling any sampling equipment, between sampling and decontamination procedures, and between sampling 

locations. 

3.4 Surface Water/Pore Water Sampling 

The MDEQ Geological Services Unit (GSU) performed pore water sampling at 9 locations and surface water 

sampling at 5 of those 9 locations. If a surface water sample was collect at a given location it was co-located with 

the corresponding pore water sample. The pore water and surface water sampling locations are shown on 

Figure 3. Note that only surface water location SW-02 and pore water locations PW-01, PW-02, PW-03, and 

PW-09Anom are within the investigation area. 
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Surface water samples were collected by gently submerging the sample bottle in the surface water and allowing 
the water to fill the container.  Care was taken to not include floating debris.  Pore water samples were collected 
by installing a Henry Sampler® in the sediment and purging the pore water using the low-flow sampling 

technique. 

The pore water and surface water samples were analyzed for PFAS by Vista using isotope dilution methods. 

3.5 Investigation Derived Waste 

Investigation Derived Waste generated during the investigation included the following: 

 Disposable material such as soil core liners, personal protective equipment (PPE), plastic sheeting, etc. 

 Drill cuttings 

 Well development water 

 Purge water 

 Decontamination water 

Minimally-contaminated disposable sampling materials and PPE were containerized and disposed of as ordinary 
solid waste. Drill cuttings, excess soil from sampling, well development water, purge water, and decontamination 

water were containerized in 55-gallon drums and transported by Clean Harbors to a licensed facility for disposal. 
The waste disposal manifest is included in Appendix D. 

3.6 Deviations from Scope of Work 

The following deviations from the original scope of work occurred during the course of the project: 

 Three of the monitoring well locations were adjusted due to private property owners denying access. 

 An intermediate well screen was not installed in CG-MW003 due to the competent clay layer being much 

shallower than other monitoring well locations. 

 The surface and pore water samples were collected by the MDEQ GSU instead of AECOM. 

No deviations to the scope of work affected the investigation objectives.  

4. Environmental Setting 

4.1 Geology 

The regional, surficial geology of the Investigation area consists of glacial outwash sand and gravel with 

postglacial alluvium. The glacial outwash sands and gravels are underlain by glacial lacustrine deposits of 
primarily clay in the Investigation area.  Boring logs from residential wells and RI monitoring wells generally 
indicate fine to medium-grained, shallow sand underlain by clay.  Geologic cross-sections created using boring 

logs from this investigation and residential well records are presented in Figures 4 through 7. The clay layer 
encountered during the RI ranged in depth between 30-feet and 45-feet below ground surface (bgs).  All borings 
completed during this investigation stopped within the first three feet of this clay layer; however, the geologic log 
from the residential well installed at  Borchers Way (which was installed below the bottom of the clay) 
indicated the clay was approximately 95-feet thick.   
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4.2 Surface Water Hydrology 

Lake Margrethe is located adjacent to the investigation area. The lake is a large kettle lake, formed by an ice 

block buried in sandy, glacial outwash over clay lacustrine deposits.  The lake level is set by a 1973 court order 
and is controlled by a lake level control structure operated seasonally by the Lake Margrethe Property Owners 

Association. The Lake Margrethe lake level control structure is shown on Figure 8. During winter months, the 

structure is opened and the level of the lake is dropped to prevent ice damage to the shoreline. 

5. Hydrogeology 

Locally, groundwater flows into Lake Margrethe from the southwest, southeast, and northeast; on the northwest 

side of the lake groundwater flows to the west with the lake discharge (Figure 8).  Within the investigation area 

there are two distinct aquifers.  The shallow phreatic aquifer flows from the east to west towards Lake 

Margarethe at an average horizontal gradient of approximately 0.01 feet/feet (ft/ft) (Figure 9). The deeper 

aquifer is locally under artesian conditions.  Only one residential well installed in the investigation area is 

completed below the clay aquitard, so groundwater flow-direction is unknown but expected to be similar to the 

shallow aquifer, toward Lake Margrethe. 

6. Monitoring Well Sampling Results 

Groundwater analytical results ranged from below detection limits for all 24 PFAS analytes (CG-MW0005-25.0 

and CG-MW0005-43.0) to a maximum of 432 ng/L total PFAS in CG-MW0001-20.0. The analytical results are 

described in further detail below and are summarized in Table 3. Laboratory analytical reports are included as 
Appendix E. 

Total PFAS concentrations detected in the monitoring well samples are summarized below: 

 CG-MW001-12.0 (181.9 ng/L) 

 CG-MW001-20.0 (432.1 ng/L) 

 CG-MW001-40.0 (119.4 ng/L) 

 CG-MW002-14.0 (302.6 ng/L) 

 CG-MW002-25.0 (141.5 ng/L) 

 CG-MW002-35.0 (112.8 ng/L) 

 CG-MW003-14.0 (26.7 ng/L) 

 CG-MW003-32.0 (3.9 ng/L) 

 CG-MW004-14.0 (314.9 ng/L) 

 CG-MW004-30.0 (268.1 ng/L) 

 CG-MW004-40.0 (49.3 ng/L) 

 CG-MW005-12.0 (7.5 ng/L) 

No criterion exists for Total PFAS. 
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PFOA + PFOS exceeded the Part 201 Drinking Water Criterion of 70 ng/L in the following locations: 

 CG-MW001-20.0 (134.3 ng/L) 

 CG-MW002-14.0 (119.8 ng/L) 

 CG-MW004-14.0 (104.4 ng/L) 

The extent of PFAS impact is defined to the east by CG-MW0005 and CG-MW0003 as shown in Figure 10.  

Total PFAS concentrations decrease with depth at locations CG-MW0002 and CG-MW0004; however, the 
maximum PFAS concentration is detected in the intermediate well screen at CG-MW0001. Figures 11 
through 14 superimpose the PFAS concentrations on the geologic cross sections. 

The Part 201 Residential Drinking Water Criterion for PFOS + PFOA is exceeded at locations CG-MW0001, 

CG-MW0002, and CG-MW0004.  The Criterion is exceeded in the shallow well screen interval at CG-MW0002 
and CG-MW0004, and the intermediate well screen interval at CG-MW0001. 

Perfluorohexanesulfonic acid (PFHxS) is the primary contributor to Total PFAS in the Study Area. PFHxS is 
found in AFFF and is commonly detected both in and downgradient of areas where AFFF has been historically 
applied. 

Based on the vertical distribution of the PFAS data, the shallow Criterion exceedances suggest that the PFAS 
source is in close proximity to the monitoring wells.  However, the well interval with the maximum concentration, 

CG-MW0001, is located at depth within a gravel layer (Figure 11). In addition, the monitoring well locations are 

located upgradient of the residential wells (Figure 9), including the residence that potentially had AFFF used to 

extinguish a house fire. 

7. Surface Water/Pore Water Sampling Results 

The surface water data ranges from 13 ng/L total PFAS in SW-04 to a maximum of 420 ng/L in SW-02 (Table 4 
and Figure 15).  The pore water data ranges from non-detect total PFAS in PW-01, PW-04, PW-06, and PW-07 
to a maximum of 500 ng/L in PW-03.  

The Part 201 Groundwater Surface Water Interface (GSI) Criterion for PFOS (12 ng/L) is exceeded at SW-02 

and PW-03.  The extent of PFAS impact based on the surface water and pore water data corroborates well the 

groundwater data from the residential and monitoring wells. 

8. Conclusions and Recommendations 

The combination of monitoring well, residential groundwater, pore water, and surface water data collected to 
date appear to have defined the general extent of PFAS impact to groundwater within the RI investigation area in 
the east and west directions. However, the upgradient (southern) extent of groundwater impact has not been 

defined based on PFAS and PFOS concentrations that exceed Part 201 Residential Drinking Water Criterion in 

monitoring wells CG-MW001 and CG-MW002. The maximum PFAS and PFOS concentrations detected in the 

intermediate well screen interval in monitoring well CG-MW001 suggests that an upgradient source is possible. 

The northern extent of groundwater impact has not been defined based on PFAS and PFOS concentrations 
detected in CG-MW004. 

Further investigation of this area is recommended, including the installation of additional monitoring wells to the 
south and north of the initial investigation area, and quarterly sampling of existing groundwater monitoring wells 
and select residential wells. This additional work will more accurately delineate the extent of PFAS in the 
groundwater, determine if there is seasonal variation in PFAS groundwater concentrations, identify additional 
potential source areas to the south, and determine the presence and orientation of a potential preferential 
pathway. 
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Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-04 10 8 2018 ND ND ND ND 

! ( # * 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

SW-04 10 8 2018 13 ND ND 1 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-03 10 8 2018 500 23 204 107 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-02 10 8 2018 320 30 ND 121 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 
! ( PW-08Anom 10 10 2018 1 ND ND ND 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS !(
! ( 

SW-02 10 8 2018 420 14 143 130 # * 
! ( 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-09Anom 10 10 2018 172 1 ND 51 

! ( 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-01 10 8 2018 ND ND ND ND 
Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

PW-05 10 8 2018 5 ND ND ND 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

SW-05 10 8 2018 28 1 10 8 ! ( # * 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS ! ( # * Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 
PW-06 10 9 2018 ND ND ND ND 

PW-07 10 9 2018 ND ND ND ND 
! ( # * 

Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

SW-06 10 9 2018 19 1 5 2 
Sample ID Sample Date Total PFAS PFOA PFOS PFHxS 

SW-07 10 9 2018 19 1 10 4 

Exceeds Part 201 GSI Criteria 

Legend 
!( Pore Water Sample Location 

#* Surface Water Sample Location 

Lake Margrethe Initial Sampling Area 

FIGURE 15 
DEQ-RDD-GSU PORE WATER & 

SURFACE WATER SAMPLES 
OCTOBER 8 TO 10, 2018 

CAMP GRAYLING - LAKE MARGRETHE 
PFAS SITE 

CRAWFORD COUNTY, MICHIGAN 

Prepared: 4/1/2019 

± 
0 0.125 0.25 0.5 

Miles 

G:\GrandRapids\DCS\GIS\ArcMap_GeoDB_Projects\ENV\GIS_Data\GIS\Camp_Grayling\MXDs\Lake_Margrethe_PW_SW_chembox.mxd 
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Table 1 ‐ Groundwater Elevations 
Camp Grayling ‐ Lake Margrethe 

Grayling, Crawford County, Michigan 

Location Monitoring Well Screened Interval Y X TOC Elevation Ground Elevation 
*DTW (ft below TOC) 
September 2018 

Groundwater Elevation 
September 2018 

CG‐MW001 
CG‐MW001‐12 7‐12 480723.345 19577990.25 1138.83 1138.6 0.6 1138.23 
CG‐MW001‐20 15‐20 480723.345 19577990.25 1138.90 1138.6 0.8 1138.10 
CG‐MW001‐40 35‐40 480723.345 19577990.25 1138.88 1138.6 1.6 1137.28 

CG‐MW002 
CG‐MW002‐14 9‐14 480745.398 19578173.34 1140.66 1141 1.31 1139.35 
CG‐MW002‐25 20‐25 480745.398 19578173.34 1140.55 1141 1.19 1139.36 
CG‐MW002‐35 30‐35 480745.398 19578173.34 1140.70 1141 1.34 1139.36 

CG‐MW003 
CG‐MW003‐14 9‐14 480804.737 19578848.03 1153.43 1153.5 7.97 1145.46 
CG‐MW003‐32 27‐32 480804.737 19578848.03 1153.50 1153.5 7.96 1145.54 

CG‐MW004 
CG‐MW004‐14 9‐14 480939.7 19578015.2 1139.33 1139.6 2.24 1137.09 
CG‐MW004‐30 25‐30 480939.7 19578015.2 1139.29 1139.6 2.26 1137.03 
CG‐MW004‐40 35‐40 480939.7 19578015.2 1139.34 1139.6 2.26 1137.08 

CG‐MW005 
CG‐MW005‐12 7‐12 481005.651 19578684.25 1145.86 1146 3.45 1142.41 
CG‐MW005‐25 20‐25 481005.651 19578684.25 1145.95 1146 3.44 1142.51 
CG‐MW005‐43 38‐43 481005.651 19578684.25 1145.85 1146 2.75 1143.10 

RI Staff Gauge NA NA 481156.921 19577851.2 1136.07 NA 2.2 1133.87 
Lake Margrethe Control Structure NA NA 489958.901 19567498.83 1133.35 NA 3.96 1129.39 

*DTW ‐ Depth to Water measured from Top of Casing (TOC) 
*TOC ‐ Top of Casing 
*Total Depth and Screen Elevation are measured from TOC 
ft = feet 
NA = Not applicable 
RI = Remedial Investigation 
*Wells surveyed in reference to the North American Datum (NAD) 1983 State Plane Michigan Zone 2112 



       

                 
     

    
   

   
       
       

     
       

     
   

         
   
     

 

Table 2 ‐ Stablized Water Quality Parameters 
Camp Grayling ‐ Lake Margrethe 

Grayling, Crawford County, Michigan 

Well ID Date 
Sample Interval Time Collected pH Specific Cond. Turbidity D.O. Temp ORP 

ft 24hr SU uS/cm NTU mg/L oC mV 

CG‐MW001‐12.0 9/25/2018 7‐12 10:40 7.22 754 1.14 1.57 12.92 ‐70.4 
CG‐MW001‐20.0 9/25/2018 15‐20 11:35 8.1 603 1.43 6.06 11.41 76.5 
CG‐MW001‐40.0 9/25/2018 35‐40 12:30 8.02 368 1.35 6.3 10.95 133.5 
CG‐MW002‐14.0 9/25/2018 9‐14 12:15 6.76 550 0.33 3.04 12.5 30.2 
CG‐MW002‐25.0 9/25/2018 20‐25 12:50 7.32 474 4.57 9.55 10.4 64 
CG‐MW002‐35.0 9/25/2018 30‐35 15:55 7.42 352 3.65 12.43 10.4 102.2 
CG‐MW003‐14.0 9/25/2018 9‐14 14:45 7.58 570 1.29 9.22 12.5 ‐54.6 
CG‐MW003‐32.0 9/25/2018 27‐32 16:35 8.07 369 1.64 8.51 10.54 73.4 
CG‐MW004‐14.0 9/26/2018 9‐14 11:30 6.65 560 2.07 3.04 10.7 ‐51.4 
CG‐MW004‐30.0 9/26/2018 25‐30 10:45 7.55 482 81.5 3.8 10 ‐163.5 
CG‐MW004‐40.0 9/26/2018 35‐40 9:40 7.35 340 0.91 9.22 10.2 53.1 
CG‐MW005‐12.0 9/26/2018 7‐12 10:30 7.76 548 1.32 5.53 11.3 ‐15.2 
CG‐MW005‐25.0 9/26/2018 20‐25 11:30 7.85 322 0.2 5.59 8.65 ‐17 
CG‐MW005‐45.0 9/26/2018 40‐45 12:15 8.13 300 5.86 1.4 8.76 ‐78.9 

Notes: 
* Values in this table are the final "Stabilized" parameters 
DO = Dissolved Oxygen 
ft = Feet 
mg/L = Milligrams/Liter 
mV = Millivolt 
MW = Monitoring Well Sample 
NTU = Nephelometric Turbidity Units 
oC = Degrees Celsius 
ORP = Oxidation Reduction Potential 
SU = Standard Unit 
uS/cm = Microsiemens/centimeter 



 
 

 
 
 

 
   

                           
                        
                                   
                             
                         

                 
               
                 

                 

             
           
           

       
     

       

       
     

       

           
   
     

     

Table 3 ‐  Phase I RI Groundwater PFAS Results 
Camp Grayling ‐ Lake Margrethe 

Grayling, Crawford County, Michigan 

Location 
CG-MW001 CG-MW002 CG-MW003 CG-MW004 CG-MW005 

CG-MW001-12.0 CG-MW001-20.0 CG-MW001-40.0 CG-MW002-14.0 CG-MW002-25.0 CG-MW002-35.0 CG-MW003-14.0 CG-MW003-32.0 CG-MW004-14.0 CG-MW004-30.0 CG-MW004-40.0 CG-MW005-12.0 CG-MW005-25.0 CG-MW005-43.0 
Sample ID GW1809251040MK GW1809251135MK GW1809251230MK GW1809251215KE GW1809251250KE GW1809251555KE GW1809251545MK GW1809251635MK GW1809261130KE GW1809261045KE GW1809260940KE GW1809261030MK GW1809261130MK GW1809261215MK 
Date Collected 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/25/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018 9/26/2018 
Units ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l 
Report 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 1803179 
PFBA 8.32 11.7 4.12 1.55J 2.45J 1.24J 2.33J 0.37J 13.4 6.80 1.31J 0.62J < 4.02 < 4.04 
PFPeA 15.3 34.7 13.0 3.66J 4.94 4.05 < 3.98 < 3.92 44.6 14.4 3.57J < 3.87 < 4.02 < 4.04 
PFHxA 18.5 38.5 14.9 7.41 6.94 5.12 < 3.98 < 3.92 36.2 19.4 4.66 < 3.87 < 4.02 < 4.04 
PFHpA 7.68 18.5 5.61 4.02 5.32 7.10 < 3.98 < 3.92 18.3 15.9 3.33J < 3.87 < 4.02 < 4.04 
PFOA 7.70 17.3 4.62 3.76J 3.58J 2.65J < 3.98 < 3.92 9.25 8.09 1.18J < 3.87 < 4.02 < 4.04 
PFNA < 3.99 0.74J < 3.95 0.743J < 4.14 0.410J < 3.98 < 3.92 1.36J 0.70J < 3.84 < 3.87 < 4.02 < 4.04 
PFDA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFUnDA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFDoDA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFTrDA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFTeDA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFBS 2.88 3.40J 1.87J 2.53J 2.03J 0.984J 4.27 < 3.92 3.63J 2.62J 1.08J < 3.87 < 4.02 < 4.04 
PFPeS 6.88 14.1 6.47 11.8 4.83 2.52J 3.55J < 3.92 6.25 9.57 2.33J < 3.87 < 4.02 < 4.04 
PFHxS 65.3 167 45.7 148 74.4 43.3 15.7 3.51J 81.7 129 24.9 6.85 < 4.02 < 4.04 
PFHpS 2.71 9.15 4.57 3.16J 2.65J 1.14J < 3.98 < 3.92 1.67J 1.84J < 3.84 < 3.87 < 4.02 < 4.04 
PFOS 46.7 117 18.5 116 34.4 44.3 0.852J < 3.92 95.1 59.8 6.98 < 3.87 < 4.02 < 4.04 
PFNS < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFDS < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
PFOSA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
4:2 FTS < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
6:2 FTS < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 3.46J < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
8:2 FTS < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
EtFOSAA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
MeFOSAA < 3.99 < 3.91 < 3.95 < 4.01 < 4.14 < 4.00 < 3.98 < 3.92 < 4.20 < 4.00 < 3.84 < 3.87 < 4.02 < 4.04 
Total PFAS 181.97 432.1 119.36 302.63 141.54 112.81 26.7 3.88J 314.92 268.12 49.34 7.47 ND ND 
PFOA + PFOS 54.4 134.3 23.12 119.76 37.98 46.95 0.85 ND 104.35 67.89 8.16 ND ND ND 

Concentrations are reported as ng/L or ppt Perfluoroalkyl Carboxylic Acids (PFCAs) PFBA = Perfluorobutanoic acid PFDoDA = Perfluorododecanoic acid 
"‐‐" = Analyte not sampled Perfluoroalkane Sulfonic Acids (PFSAs) PFPeA = Perfluoropentanoic acid PFTrDA = Perfluorotridecanoic acid 
DWC =Drinking Water Criteria (*70ppt combined or individual PFOA + PFOS) Perfluoroalkane Sulfonamides (FASAs) PFPeS = Perfluoropentane sulfonic acid PFTeDA = Perfluorotetradecanoic acid 
GSIC = Groundwater Surface Water Interface Criteria Fluorotelomer Sulfonic Acids (FTSAs) PFHxA = Perfluorohexanoic acid PFBS = Perfluorobutane sulfonic acid 
FAV = Final Acute Value N-Ethyl Perfluoroalkane Sulfonamidoacetic Acids (EtFASAAs) PFHpA = Perfluoroheptanoic acid PFHxS = Perfluorohexane sulfonic acid 

N-Methyl Perfluoroalkane Sulfonamidoacetic Acids (MeFASAAs) PFOA = Perfluorooctanoic acid PFHpS = Perfluoroheptane sulfonic acid 
PFNA = Perfluorononanoic acid PFNS = Pefluorononane sulfonic acid 
PFDA = Perfluorodecanoic acid PFOS = Perfluorooctane sulfonic acid 
PFUnDA = Perfluoroundecanoic acid PFDS = Perfluorodecane sulfonic acid 

Criteria (ppt) PFOS PFOA 4:2 FTSA = 4:2 Fluorotelomer sulfonic acid 

GSIC 12 12,000 6:2 FTSA = 6:2 Fluorotelomer sulfonic acid 
DWC 70 70 8:2 FTSA = 8:2 Fluorotelomer sulfonic acid 
FAV 1,600,000 15,000,000 PFOSA = Perfluorooctane sulfonamide 

EtFOSAA ‐ N‐Ethyl Perfluorooctane sulfonamindoacetic acid 
MeFOSAA = N‐Methyl Perfluorooctane sulfonamide 

Contaminant exceeds GSIC 

Contaminant exceeds DWC & GSIC 
Contaminant exceeds FAV 

Shaded values indicate criteria exceedance 



 
 

 
 
 

 

                           
                        
                           

                 
                 
                 
               
                 

                 

           
           
           

       
     

       

       
      

                   
   
     

 

Table 4 ‐  Phase I RI Pore Water and Surface Water PFAS Results 
Camp Grayling ‐ Lake Margrethe 

Grayling, Crawford County, Michigan 

Porewater Surface Water 
Location PW-01 PW-02 PW-03 PW-04 PW-05 PW-06 PW-07 PW-08 PW-09 SW-02 SW-04 SW-05 SW-06 SW-07 
Sample ID PW-01-181008 PW-02-181008 PW-03-181008 PW-04-181008 PW-05-181008 PW-06-181009 PW-07-181009 PW-08ANOM-181010 PW-09ANOM-181010 SW-02-181008 SW-04-181008 SW-05-181008 SW-06-181009 SW-07-181009 
Date Collected 10/8/2018 10/8/2018 10/8/2018 10/8/2018 10/8/2018 10/9/2018 10/9/2018 10/10/2018 10/10/2018 10/8/2018 10/8/2018 10/8/2018 10/9/2018 10/9/2018 
Units ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l 
Report 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 1803320 
PFBA < 3.89 14.2 13.2 < 3.85 0.84J < 4.01 < 4.01 0.896J 10.6 11.6 2.28 1.79J 2.15J 1.06J 

PFPeA < 3.89 46.5 34.2 < 3.85 2.16J < 4.01 < 4.01 < 3.91 31.4 30.8 10.2 2.68J 3.49J 0.907J 

PFHxA < 3.89 47.1 33.1 < 3.85 1.64J < 4.01 < 4.01 < 3.91 41.9 30.8 < 4.49 2.49J 3.26J 1.31J 

PFHpA < 3.89 51.0 63.3 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 5.99 38.4 < 4.49 1.12J 1.14J 0.616J 

PFOA < 3.89 29.6 23.1 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 1.40J 13.8 < 4.49 1.15J 1.05J 1.08J 

PFNA < 3.89 < 4.00 3.65J < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 3.02J < 4.49 < 4.13 < 3.89 < 3.94 
PFDA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFUnDA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFDoDA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFTrDA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFTeDA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFBS < 3.89 3.21J 3.55J < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 13.2 6.39 < 4.49 1.30J 0.897J < 3.94 
PFPeS < 3.89 7.03 2.94J < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 16.1 8.64 < 4.49 < 4.13 < 3.89 < 3.94 
PFHxS < 3.89 121 107 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 50.9 130 0.608J 7.73 2.33J 3.95 
PFHpS < 3.89 < 4.00 1.41J < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 2.49J < 4.49 < 4.13 < 3.89 < 3.94 
PFOS < 3.89 < 4.00 204 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 143 < 4.49 9.71 4.82 10.3 

PFNS < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFDS < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
PFOSA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
4:2 FTS < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
6:2 FTS < 3.89 < 4.00 6.01 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 1.27J < 4.49 < 4.13 < 3.89 < 3.94 
8:2 FTS < 3.89 < 4.00 4.27 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
EtFOSAA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
MeFOSAA < 3.89 < 4.00 < 3.78 < 3.85 < 3.75 < 4.01 < 4.01 < 3.91 < 3.77 < 4.03 < 4.49 < 4.13 < 3.89 < 3.94 
Total PFAS 0 319.64 499.73 0 4.641 0 0 0.896 171.49 420.21 13.09 27.97 19.137 19.22 

Concentrations are reported as ng/L or ppt Perfluoroalkyl Carboxylic Acids (PFCAs) PFBA = Perfluorobutanoic acid PFDoDA = Perfluorododecanoic acid 
"‐‐" = Analyte not sampled Perfluoroalkane Sulfonic Acids (PFSAs) PFPeA = Perfluoropentanoic acid PFTrDA = Perfluorotridecanoic acid 
GSIC = Groundwater Surface Water Interface Criteria Perfluoroalkane Sulfonamides (FASAs) PFPeS = Perfluoropentane sulfonic acid PFTeDA = Perfluorotetradecanoic acid 

Fluorotelomer Sulfonic Acids (FTSAs) PFHxA = Perfluorohexanoic acid PFBS = Perfluorobutane sulfonic acid 
N-Ethyl Perfluoroalkane Sulfonamidoacetic Acids (EtFASAAs) PFHpA = Perfluoroheptanoic acid PFHxS = Perfluorohexane sulfonic acid 
N-Methyl Perfluoroalkane Sulfonamidoacetic Acids (MeFASAAs) PFOA = Perfluorooctanoic acid PFHpS = Perfluoroheptane sulfonic acid 

PFNA = Perfluorononanoic acid PFNS = Pefluorononane sulfonic acid 
PFDA = Perfluorodecanoic acid PFOS = Perfluorooctane sulfonic acid 
PFUnDA = Perfluoroundecanoic acid PFDS = Perfluorodecane sulfonic acid 

Criteria (ppt) PFOS PFOA 
GSIC 12 12,000 4:2 FTSA = 4:2 Fluorotelomer sulfonic acid 

6:2 FTSA = 6:2 Fluorotelomer sulfonic acid 
8:2 FTSA = 8:2 Fluorotelomer sulfonic acid 
PFOSA = Perfluorooctane sulfonamide 
EtFOSAA ‐ N‐Ethyl Perfluorooctane sulfonamindoacetic acid 
MeFOSAA = N‐Methyl Perfluorooctane sulfonamide 

Shaded values indicate criteria 
Contaminant exceeds GSIC 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

Appendix A – 
Photo Log 



  

   
  

  
  

  
 

 

 

 

 
 

 

 

 
 

 
 

 
 

 

 

 

 

 
 

 

 
 

 
 
 

 
 

 

DE--:-:.. 

u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

1 
Date: 

08/22/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-002 

Photo No. 

2 
Date: 

08/22/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-004 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

 

 

 

 

 
 

 

 
 

 
 
 

 
 

 

 
 

DE--:-:.. 

u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

3 
Date: 

08/22/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-005 

Photo No. 

4 
Date: 

08/07/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-004 Drilling Location 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

 
  

 

 

 

 

 
 

 

 
 

 
 
 

 
 

 
 

 
 

DE~ u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

5 
Date: 

08/10/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-004 Developing/surging 
well with stainless steel 
bailer. 

Photo No. 

6 
Date: 

08/07/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-004 
5-9’ 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

 

 

 
 

 

 
 

 
 
 

 
 

 
  

 
 

DE~ u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

7 
Date: 

08/08/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-002 
35-40’ 

Photo No. 

8 
Date: 

08/14/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-001 
40-45’ (right side) 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

  
 

 

 

 

 
 

 

 
 

 
 
 

 
 

 
 

 

 
 

DE--:-:.. 

u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

9 
Date: 

08/14/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-001 (left side) 
45-50’ 

Photo No. 

10 
Date: 

08/16/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-005 
40-45’ 
Sand pack at 43’ 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

 
  

 

 

 

 

 
 

 

 
 

 
 
 

 
 

 
  

 
 

DE--:-:.. 

u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

11 
Date: 

08/02/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-003 
30-35’ (left side) 
Sand pack at 32’ 

Photo No. 

12 
Date: 

08/02/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-003 
30-35’ (right side) 



  

   
  

  
  

  
 

 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

 

 

 
 

 

 
 

 
 
 

 
 

 
 

 

DE--:-:.. 

u,...'i __ PHOTOGRAPH LOG 

Project Name: 
MDEQ Lake Margrethe 

Site Location: 
Grayling, MI 

Project No. 
60563409 

Photo No. 

13 
Date: 

08/02/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-003 
35-40’ 

Photo No. 

14 
Date: 

8/02/18 

Direction Photo 
Taken: 

N/A 

Description: 

B-003 
35-40’ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Appendix B – 
Boring Logs 



_ _ 

----------------------- - --------------

BOREHOLE NO: CG-MW001 
FIELD BOREHOLE LOG TOTAL DEPTH: 50' A:'COM 

PROJECT INFORMATION 

PROJECT: Camp Grayling - Lake Margrethe 

SITE LOCATION: Grayling, Ml 

PROJECT NO.: 60563409 

PROJECT MANAGER: John Cuthbertson 

LOGGED BY: Stanley Krenz 

CREATED BY: Kaitlyn Eicholtz 

DRILLING INFORMATION 
CONTRACT OR: 

CREW CHIEF: 

DRILL RIG TYPE: 

DRILLING METHOD: 

HOLE D IAMET ER: 

DATE START: 

DATE END: 

Mateco 

J. Croel 

Geoprobe 8140DT 

N/A 

8" 

8/14/18 

8/14/18 
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SOIL DESCRIPTION 

Topsoil. grass, roots, and organics 

SM: 1 OYR 4/4 MEDIUM W ELL SORTED SL TY SAND; non plastic, 
sut rounded sand grains, 30% sill, 25% fine sand, 45% medium sand, 

1 mo·st 

SM: 10YR 6/4 MEDIUM WELL SORTED SL TY SAND; non plastic, 
sut rounded sand grains, 15% s ilt, 25% fine sand, 60% medium sand, 
trace coarse sand, moist 

Peat: 10YR 2/2 W ELL SORTED PEAT ; non plastic, 100% silt, peat , 
organics, wood debris, wet 

Peat: 10 YR 2/2 W ELL SORTED PEAliwith CLAY; non plastic , 50% 
clay, 50% silt, pear with clay; organics 

SM: 1 OYR 5/4 FINE WELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains, 25% silt, 60% fine sand, 15% medium sand, wet 

SM: 1 OYR 6/3 MEDIUM WELL SORTED SL TY SAND; non plastic, 
sut rounded saAd grains, 25% sill, 15% fine sand, 60% medium sand, 
trace coarse sand, wet, coarsening downward 

SM: 1 OYR 6/3 MEDIUM WELL SORTED SL TY SAND; non plastic, 
sut rounded sand grains, 15% silt, 20% fine sand, 60% medium sand, 
5% coarse sand, wet 

No Recovery 

SM: 10YR 6/4 FINE W ELL SORTED SILTY SANO; non plastic, sub 
rounded sand grains with sub rounded to sub angular gravel, 25% silt, 
55% 11ne sand, 20% medium sand, trace coarse sand, trace fine 
gravel (ranges 7 to 15mm), wet 

SM: 1 OYR 6/4 MEDIUM W ELL SORTED SL TY SAND; non plastic , 
sut rounded sand grains with sub rounded to sub angular gravel, 15% 
silt, 40% fine sand, 45% medium sand, trace coarse sand, I race fine 
gravel (ranges 8 to 14mm), wet 

No Recovery 

SM: 1DYR 6/4 FINE W ELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains with sub rounded to sub angular gravel·, 25% silt, 
55% fine sand, 20% medium sand, traoe coarse sand, trace. line 
gravel (ranges 3 to 7mm), wet 
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NOTES: 
Water level during drilling Water level in completed well Page 1 of 3 
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BOREHOLE NO: CG-MW001 
FIELD BOREHOLE LOG TOTAL DEPTH: 50' 
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SOIL DESCRIPTION 

11 SW: 10YR 6/4 MEDIUM POORLY SORTED SAND; non plastic, sub 
rounded sand grains and gravel, 5% sill, 15% line sand, 25% medium 
sand, 20% coarse sand, 35% fine gravel (ranges 5 to 19mm), trace 
coarse gravel (rariges to a max of 20mm) 

No !Recovery 

SW: 10YR 6/14 COARSE POORLY SORTED SAND with GRAVEL; 
no~ plastic, sub rounded sand grains and gravel, 5% sill, 15% fine 
sand, 20% medium sand, 25% coarse sand, 30% fine gravel (ranges 
5 le, 19 mm), 5% coarse gravel (ranges lo a max of30mm), wet 

SM: 1 0YR 6/4 FINE WELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains, 15% silt, 45% fine sand, 30% medium sand, 
10% coarse sand, wet 

No !Recovery 

SM: 1 0YR 6/4 FINE W ELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains, 5% clay, 20% silt, 50% fine sand, 25% medium 
sand, wet 

SM: 10YR 6/4 FINE W ELL SORTEDSl)..TY SAND; non plastic. sub 
rounded sand grains, 25% sill, 60% fine sand, 15% medium sand, 
trace coarse sand, wet, fining downward 

SW-SM: 10YR 6/4 MEDIUM MODERATELY SORTED SAND with 
SILT; non plastic, sub rounded sand grains and gravel, 10% sill, 30% 
fine sand, 50% medium sand, trace coarse sand, 10% fine gravel 
(ranges 5 to 19mm). trace coarse gravel (ranges 19 to 38mm). wet 

No !Recovery 

SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND: non plastic, 
sub rounded sand grains with sub rounded to sub angular gravel, 
trace silt, 15% fine sand, 60% medium sand, 10% coarse sand, 10% 
fine gravel (ranges 5 to 19mm), 5% coarse gravel (ranges 19 to, 
27mm), wet 

SI/\~: 10YR 6/4 MEDIIJM MODERATELY SORTED SAND: non plastic, 
sub rounded sand grains and gravel, trace silt, 10% fine sand, 65% 
medium sand, 15% coarse sand, 5% fine gr,,vel (ranges 8 to 19mm), 
5% coarse gravel (ranges 19 to 25mm), cobble at 38.6' (67 by 33mm 
in s1ze), wet 

No Recovery 

WELL 
CONSTRUCTION SAMPLE 
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NOTES: 
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BOREHOLE NO: CG-MW001 
FIELD BOREHOLE LOG TOTAL DEPTH: 50' 
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SOIL DESCRIPTION 

50% clay, 50% sill, moist, stiff 
I _____________________________________ J 

CH: 10YR 6/1 WELL SORTED FAT CLAY: high plasticity, 100% clay, 
mo;st, stiff, fine sand with sill seam at 43,8' (0.1' in thickness) 

WELL 
CONSTRUCTION SAMPLE 
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-------------------------~so 

NOTES: 
Water level during drilling Water level in completed well Page 3 of 3 



BOREHOLE NO: CG-MW002 
FIELD BOREHOLE LOG TOTAL DEPTH: 40' A:'COM 

PROJECT INFORMATION 

PROJECT: Camp Grayling - Lake Margrethe 

SITE LOCATION: Grayling, Ml 

PROJECT NO.: 60563409 

PROJECT MANAGER: John Cuthbertson 

LOGGED BY: Stanley Krenz 

CREATED BY: Kaitlyn Eicholtz 

DRILLING INFORMATION 
CONTRACT OR: 

CREW CHIEF: 

DRILL RIG TYPE: 

DRILLING METHOD: 

HOLE D IAMET ER: 

DATE START: 

DATE END: 

Mateco 

J. Croel 

Geoprobe 8140DT 

N/A 
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SM 

SM 

SP-
SM 

SM 

SM 

SM 

PIO (ppm) SOIL DESCRIPTION 

SM: Topsoil, 10YR 4/2 FINE W ELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel. 50% fine sand, 50% medium sand, 
trace coarse gravel, moist 

SM: 10YR 4/2 FINE MODERATELY SORTED SILTY SAND; non 
plastic, sub rounded sand grains and gravel, 10% clay, 20% silt, 26% 
fine sand, 40% medium sand, trace coarse gravel, trace cobble (50 by 
20mm max in size), moisl 

SP-SM: 10YR 4/4 MEDIUM WELL SORTED SAND with SILT; non 
plastic, sub rounded sand grains and gravel, 10% silt, 25% fine sand, 
45% medium sand, 5% coarse sand, 10% fine gravel (ranges 3 to 
7m-n), 5% coarse .gravel, cobble at 1.8' (55 by 38mm In size), moist 

Pe~t: 1 OYR 2/2 SANDY PEAT; non plastic, sub rounded sand grains, 
65% peat, 35% medium sand, peat dominately organics, wood debris, 
mmst, wet from 3.5' 

SM: 1 OYR 6/3 FINE W ELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains, 15% silt, 85% fine sand, wet 

SM: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains, 15% sill, 40% fine sand, 45% medium sand, wet 

--- ----------------------------------- ~ 
SM: 1 OYR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, trace clay, 20% silt, 35% fine sand, 
40% medium sand, 5% coarse.sand, trace fine gravel (ranges 5 to 
9m'T1),wel 
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NOTES: 
Water leve·1 during drilling Water level in completed well Page 1 of 2 



20 

25 

30 

35 

40 

----

- - --

0 

BOREHOLE NO: CG-MW002 
FIELD BOREHOLE LOG TOTAL DEPTH: 40' 
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WELL 
SOIL DESCRIPTION CONSTRUCTION 

0 
ii: 

1-----------------------11-19 
No !Recovery 

1-------------------------,t-20 
SW-SM: 10YR 6/4 MEDIUM POORLY SORTED SAND with SILT; non 
plastic, sub rounded sand grains and gravel, 10% silt, 25% fine sand, 
50% medium sand, 5% coarse sand, 10% fine gravel (ranges 2 to 
9mm), trace coarse gravel, wet 21 

22 

------------------------•t-23 
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, 5% silt, 25% fine sand, 70% medium 
sand, trace fine gravel, wet 

24 

1------------------------llf-25 
SM: 10 6/4 FINE WELL SORTED S ILTY SAND; non plastic, sub 
rounded sand grains, 5% clay, 15% sill, 35% fine sand, 35% medium 
sand, trace coarse sand, wet 

26 

27 

28 

1------------------------ltf- 29 
SP-SM: 10YR 6/4 MEDIUM W ELL SORTED SAND with SILT ; non 
plastic, sub rounded sand grains and gravel, 10% sill, 35% fine sand, 
55% medium sand, trace coarse sand, trace fine gravel, wet 

30 

31 

32 
~f---

33 
SP: 10YR 6/8 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, 5% silt, 25% fine sand 65% medium 
sand, 5% coarse sand, trace fine gravel, wet 

1--C-L:_1_0_Y_R_6_/3_M_O_D_E_RA_T_E_L_Y_S_O_R_T_E_D_LE_A_N_C_LA_Y_w_ilh_S_A_N_D_;_lo_w_to~1-34 

moderate plasticily, sub rounded sand grains., 75% clay, 25% medium 
sand, moist, stiff 

,~S_P_: 1-0-~-R-6/_8_F_I_N_E_W_E_L_L_S_O_R_T_E_D_SA_N_D_;_n_o_n_p_la-st-ic-, -su_b_r_o_un_d_e_d~,:1-35 

sand grains and gravel, 5% silt, 25% fine sand, 65% medium sand, 
5% coarse sand, trace fine gravel, wet 

36 CH: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, 
mo st. stiff 

37 

38 

39 

40 

SAMPLE 

CG-MW002-
25.0 

Sand Pack 

CG-MW002-
35.0 

Sand Pack 

NOTES: 
Water level during drilling W ater level in completed well Page 2 of 2 



BOREHOLE NO: CG-MW003 
FIELD BOREHOLE LOG TOTAL DEPTH: 40' £COM 

PROJECT INFORMATION 

PROJECT: Camp Grayling - Lake Margrethe 

SITE LOCATION: Grayling, Ml 

PROJECT NO.: 60563409 

PROJECT MANAGER: John Cuthbertson 

LOGGED BY: Stanley Krenz 

CREATED BY: Kaitlyn Eichollz 

DRILLING INFORMATION 
CONTRACTOR: 

CREW CHIEF: 

Mateco 

J. Croel 

DRILL RIG TYPE: 

DRILLING METHOD: 

HOLE DIAMETER: 

Geoprobe 8140DT 

N/A 

8" 

DATE START: 8/20/18 

DATE END: 8/20/18 
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PIO (ppm) SOIL DESCRIPTION 
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SP-
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SN-
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SW· ......... SM . ....... . 
1--• -·-......... ......... 

~ . .... .. . . SW-
1-- - - · ~ ..... .... . . . . . . "' . . . . . . ~ ~ 

NOTES: 

SM: Topsoil, 10YR 4/3 FINE WELL SORTED SILTY SAND; non 
plastic, sub rounded sand grains and gravel. 30% silt. 70% fine sand. 
trace coarse sand, trace fine gravel, dry, wi!h roots, leaves, twigs, 
sharp color change. below 

SM: 1 OYR 5/6 FINE WELL SORTED SIL TY SAND; non plastic, sub 
rounded sand grains and gravel, 30% sill, 70% fine sand, trace coarse 
sand. trace fine gravel, dry, roofs 

0 

- 1 

- 2 

----------------------------------------3 
SM: 1 OYR 6/6 FINE W ELL SORTED SIL TY SAND; non plastic. sub 
rounded sand grains and gravel, 25% sill, 75% fine sand, slrace 
coarse sand, trace fine gravel, dry, moist from 4' 

SM: 10YR 4/4 FINE MODERATELY SORTED SIL TY SAND; non 
plaslic 1 sub rounded sand grains w ith sub rouned to sub angular 
gravel, 15% sill, 70% fine sand, 15% medium sand, trace coarse 
sand, trace fine g,..vel ("'nges 6 l o 17mm), a. cobble (68 by 32mm), 
mosl 

No IRecovery 

-4 

-5 

- 6 

-1 

- 8 

-9 

t------------------------iit-10 
SP-SM: 10YR 6/4 MEDIUM WELL SORTED· SAND with SILT ; non 
plastic, sub rounded sand grains w ith sub rounded to sub angular 
gravel, 10% silt, 20% fine sand, 60% medium sand, 10% coarse sand, 
trace fine and coarse gravel, moist 

SW-SM: 10YR 6/4 MEDIUM MODERATEL v SORTED SAND wilh - - -
SILT; non plastic sub rounded sand grains with sub rounded to sub 
angular gravel, 10% silt, 20% fine sand, 50% medium sand, 10% 
coarse sand, 5% fine gravel, 5% coarse gravel, gravel' ran_ges 11 to 
25nm,wel 

- 11 

- 12 

13 
- -

- 14 

- 15 

Water level during drilling Waler level in completed well 
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BOREHOLE NO: CG-MW003 
FIELD BOREHOLE LOG TOTAL DEPTH: 40' 
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WELL 

SOIL DESCRIPTION CONSTRUCTION SAMPLE 

0 
ii: 

SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains with sub rounded to sub angular gravel, 5% sT!t, 
10% fine sand, 60% medium sand, 20% coarse sand, 5% fine gravel, 

19 trace coarse gravel, gravel range 3 to 14mM 

No IRecoveiy 
1-------------------------,.-20 

SW-SM: 10YR 6/4 MEDIUM MODERATELY SORTED SAND with 
SILT; non plastic sub rounded sand grains with sub rounded to sub 
ang,ular gravel, 10% sill, 15% fine sand, 60% medium sand, 5% 
coarse sand, 5% fine gravel, 5% coarse gravel, gravel ran_ges 5 to 21 
21mm, one cobble (65 by 32mm), wet 

22 

23 

SW: 10YR 6/4 MEDIUM POORLY SORTED SAND w ith GRAVEL; non 
plastic, sub rounded sand grains w ith sub rounded to sub angular 24 
gravel, trace silt, 10% fine sand, 55% medium sand, 15% coarse 
sand, 10% fine gravel (ranges 4 to 16mm), 10% coarse gravel (ranges 
22 to 31mm), wet 

25 
SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, 
sut rounded sand grains and gravel, trace silt, 15% fine sand, 70% 
medium sand, 15% coarse sand, trace fine and coarse gravel, wet 

26 -
SW: 10YR 6/6 MEDIUM POORLY SORTED SAND; non plastic, sub 
rounded sand grains and gravel, trace silt, 15% fine sand, 70% 
medium sand, 15% coarse sand, trace fine gravel (ranges 3 to 5mm), 
trace coarse gravel, wet cobble seam at 27 (ranges 25 to 45mm 27 
[0.2'D, line gravel lens at 27.8 to 28.0', clay lens at 28.6' (0.05 in 
thickness) 

28 

29 
No IRecoveiy 

_ --

~ 30 
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains, 5% sill, 25% fine sand, 70% medium sand, wet 

31 
SP: 10YR 5/6 FINE WELL SORTED CLAYEY SAND; non plastic, sub 
rounded sand grains, 30% clay, 30% sill, 25% fine sand, 15% medium 
sand, wet 

32 
CH: 10YR 6/1 WELL SORTED FAT CLAY: high plasticity, 100% clay, 
mo st, stiff 

33 

34 

35 

36 

37 

38 

39 

40 

Sand Pack 

CG-MW003-
32.0 

NOTES: 
Water level during drilling Water level in completed well Page 2 of 2 
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BOREHOLE NO: CG-MW004 
FIELD BOREHOLE LOG TOTAL DEPTH: 50' A:'COM 
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PROJECT INFORMATION 

PROJECT: 

SITE LOCATION: 

PROJECT NO,: 

PROJECT MANAGER: 

LOGGED BY: 

CREATED BY: 
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NOTES: 

Camp Grayling - Lake Margrethe 

Grayling, Ml 

60563409 

John Cuthbertson 

Stanley Krenz 

Kaitlyn Eicholtz 

SP-
SM 

PIO (ppm) 

SP: 10YR 4/4 MEDIUM WE.LL SORTED SAND: non plastic, sub 
rounded sand grains and gravel. trace silt. 15% fine sand, 85% 
medium sand, trace fine. gravel, trace coarse gravel, gravel ranges 5 
to 20mm, dry 

ML: 10YR 212 SIL TY PEAT with SAND; non plastic, sub rounded sand 
grains, trace clay, 80% silt (PEAT), 20% medium sand, wet, with 
org,mics and woody debris (located at 3.5' and 4.0'); sharp contact 
below 

ML: 10YR 2/2 SIL TY PEAT with SAND; non plastic, sub rounded sand 
grains, trace clay, 75% s ilt (PEAT), 25% medium sand, wet, with 
org3nics and woody debris (located al 3.5' and 4.0'); sharp contact 
below 

SP: 10YR 411 MEDIUM W ELL SORTED SAND; non plastic, sub 
rounded sand grains , 5 % silt, 15% fine sand, 80% medium sand, wet 

+------------------------,1-9 
No Recovery 

,_ ___ __________________ __,,,- 10 
SP: 10YR 4/1 MEDIUM WELL SORTED SAND: non plastic, sub 
rounded sand grains, 5% silt, 15% fine sand, 80% medium sand, wet 

SP: 10YR 6/2 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains, 20% fine sand, 80% medium sand, wet 

,rSP: 10YR 6/2 MEDIUM WELL SORTED SANO; non plastic, sub ' 
rounded sand grains, 15% fine sand, 70% medium sand, 15% coarse 
sand, wet 

SP: 10Y,R 6/3 COARSE WELL SORTED SAND; non plastic, sub 
rounded sand grains, 40% medium sand, 60% coarse sand, wet, at 
14' <:olor stain of 7.5YR 5/6 

SP-SM: 10YR 614 MEDIUM WELL SORTED SAND with SILT: non 
piastre, sub rounded sand grains, 10% s11t, 15% fine sand, 75% 
medium sand, trace coarse sand, wet, at 15.2' lens of color stain of 
7.SYR 5/6 (0.1' in thickness) 

SW: 10YR 6/4 MEDIUM MODE.RATEL Y SORTED SAND: non plastic, 
sub rounded sand grains and gravel, 5% sitt, 25% fine sand, 40% 
medium sand, 25% coarse sand, 5% fine gravel (ranges 8 to 19mm), 
trace coarse gravel (ranges 19 lo 20mm), wet, 

SM: 1 0YR 6/4 FINE WELL SORTED SAND with SILT; non plastic, sub 

Water leve·1 during drilling Water level in completed well 

DRILLING INFORMATION 
Mateco 

CREW CHIEF: J. Croel 

DRILL RIG TYPE: Geoprobe 8140DT 

CONTRACTOR: 

DRILLING METHOD: N/A 

HOLE DIAMETER: 8" 

DATE START: 8/7/18 

DATE END: 8/7/18 

SOIL DESCRIPTION 

0 

2 

3 

4 

5 

6 

1 

8 

11 

12 

13 

14 

15 

16 

17 

18 

WELL 
CONSTRUCTION 

- Sand Pack 

'FM!f--- CG-MW004-
14.0 

Page 1 of 3 

15 
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NOTES: 

BOREHOLE NO: 
FIELD BOREHOLE LOG TOTAL DEPTH: 

SOIL DESCRIPTION 

0 
ii: 

No Recovery 

SP-SM: 10YR 6/4 FINE WELL SORTED SAND w ith SILT; non plastic, 
sut rounded sand grains and gravel, 10% silt, 75% One sand, 15% 
medium sand, trace fine gravel (ranges 2 to7mm), trace coarse gravel 
(ra~ges to a max of 30mm), wet 

SP: 10YR614 FINE WELL SORTED SAND; non plastic, sub rounded 
sand grains, 5% silt, 60% fine sand, 20% medium sand, 15% coarse 
sand, wet, fining upward 
---------------------------------------
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains, 5% silt, 30% fine sand, 50% medium sand, 15% 
coarse sand, wet 

SM: 10YR 6/4 FINE WELL SORTED SAND with SILT; non plastic, sub 
rounded sand grains, 15% silt, 60% fine sand, 15% medium sand, 
10% coarse sand, wet 

SW-SM: 10YR 6/4 FINE WELL SORTED SAND with SILT; non plastic, 
sue rounded sand gralns and gravel, 10% silt, 45% fine sand, 35% 
meclitJm sand, 10% coarse sand, trace fine gravel (ranges 3 lo 
19nm), wet 

No !Recovery 

SP-SM: 10YR 614 MEDIUM WELL SORTED SAND with SILT; non 
plastic, sub rounded sand grains, trace clay, 15% sill , 25% fine sand, 
55% medium sand, 5% coarse sand, wet 

C L: 10YR 612 WELL SORTED LEAN CLAY with SILT; non plastro, 60% 
clay, 40% silt, dry 

SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, 
sub rounded sand grains and gravel, 5% sitt, 15% fine sand, 75% 
medium sand, 5% coarse sand, trace fine gravel (ranges 4 to 9mm). 
wet, 

SP: 10YR 614 MEDIUM WELL SORTED SAND; non plastic, ;~b 
rounded sand grains, 5% silt, 15% fine sand, 70% medium sand, 10% 
coarse sand; wet 

No !Recovery 

CG-MW004 
50' 

WELL 
CONSTRUCTION 

19 

20 

21 

22 

23 

24 

25 

26 

27 

SAMPLE 

__ CG-MW004-
30.0 

28 -- Sand Pack 

29 

30 

31 

32 

33 Bentonile 

34 

35 

36 

37 

---- CG-MW004-
40.0 

38 Sand Pack 

39 

40 
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0 

BOREHOLE NO: CG-MW004 
FIELD BOREHOLE LOG TOTAL DEPTH: 50' 

(J) 

:i: 
I-a. 
w 

w 
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..., w ::!!: > 0 
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0 w ....J Ill 
:a 
Cl. 

<( I= w 6~ 
u 

<{ ct: en (/) 

en 
u 0 en 
::::i ii: 

L__ _ 

WELL 
SOIL DESCRIPTION CONSTRUCTION 

; non p ast1c1 su 
rounded sand grains, trace silt, 10% fine sand, 80% medium sand, 
10% coarse sand, wet, occasional 7.5YR 5/6 staining 

41 

CL: 10YR 6/1 W ELL SORTED LEAN CLAY with SILT; low plasticity, 42 
65% clay, 35% silt, moist, occasional 7.5YR 516 staining 

CH: 10YR 611 WELL SORTED FAT CLAY; high plasticity, 100%,clay, 
mo·st. stiff 43 

44 

45 

46 

47 

48 

49 

__.L ____________________ _,._ 50 

SAMPLE 

NOTES: 
Water level during drilling Waler level in completed well Page 3 of 3 



BOREHOLE NO: CG-MW005 
FIELD BOREHOLE LOG TOTAL DEPTH: 50.3' A:'COM 

PROJECT INFORMATION 

PROJECT: Camp Grayling - Lake Margrethe 

SITE LOCATION: Grayling, Ml 

PROJECT NO.: 60563409 

PROJECT MANAGER: John Cuthbertson 

LOGGED BY: Stanley Krenz 

CREATED BY: Kaitlyn Eicholtz 

I 

LlJ ' > Cl. I 0:: f- (I) j':: 0. , w ..J 

' 0 PIO (ppm) SOIL DESCRIPTION i!: ':':l :::E 6 <n Cl. ' o -' aJ 0 ::;; (I) 
0 -<: ~ I 0:: (I) (I) 

0. 
w ~ ' w 0~ 

=> <I) I 

0 

Qi 
01 
::, 
<( 
-c, 
C 

I "' 
,,, 

5 

0 

10 ·c 
0 
(/) 

15 

NOTES: 

DRILLING INFORMATION 
CONTRACTOR: 

CREW CHIEF: 

Mateco 

J. Croel 

DRILL RIG TYPE: 

DRILLING METHOD: 

HOLE DIAMETER: 

Geoprobe 8140DT 

N/A 

8" 

DATE START: 8/15/18 

DATE END: 8/16/18 

0 
rounded sand grains, 40% sill. 60% sand. dry, with occasional roots 
SM: 10YR 4/2 FINE WELL SORTED SIL TY SAND; non plastic, sub 

SP: 10YR 4/4 FINE WELL SORTED SAND; non plastic, sub rounded 
sand grains and gravel, 5% silt, 95% fine sand, trace coarse sand, 

, trace fine gravel, dry, coarsening downwarc _______________________________________ , 
SP: 10YR 5/8 FINE WELL SORTED SAND; non plastic, sub rounded 2 sand grains and gravel, 5% sill, 65% fine sand, 30% medium sand, 
trace coarse sand, dry 

3 

SW: 10YR 6/4 MEDIUM MODERATELY SORTED SAND; non plastic, 
sub rounded sand grains and gravel, 5% silt, 40% fine sand, 50% 4 
medium-sand, trace coarse sand, 5% fine gravel (ranges 5 to 13mm), 
trace coarse gravel (ranges to max of 21mm), wet 

f-------------------------1·1-5 
SM: 1 OYR 6/4 FINE MEDIUM MODERATELY SORTED SAND wrth 
SILT; non pla&lio, cub rounded &and grain& and gravel, 15% cilt, 60% 
fine sand, 15% medium sand, trace coarse sand, 5% fine gravel 
(ranges 6-15mm), 5% coarse gravel (ranges to a max of30mm), wet 6 

+------------------------<t-7 
SM: 10YR 6/4 FINE W ELL SORTED SILTY SAND; non plastic, sub 
rounded sand grains and gravel. 30% silt, 50% fine sand. 10% 
medium sand, trace coarse sand, 5% fine ijravel (ranges 2-11mm), 
5% coarse gravel, few cobbles (max of 46mm in size), wet 8 

1---------------------------;,---9 
No Recovery 

1---------------------------<ih- 10 
SW: 10YR 6/4 MEDIUM POORLY SORTED SAND; non plastic, sub 
rounded sand grains and gravel, trace silt, 25% fine sand, 60% 
medium sand, 5% coarse sand, 5% fine gravel, 5% coarse gravel, 
wet, coarsening downward 11 

>------------------------<>-12 
SW: 10YR 6/4 MEDIUM POORLY SORTED SAND with GRAVEL; non 
plastic, sub rounded sand grains and gravel, trace silt. 20% fine sand, 
55% medium sand, 10% coarse.sand, 5% fine gravel (ranges 7 to 
19mm), 10% coarse gravel (ranges 19 to 32mm), few oobbles (max of 13 
62nm), wet 

14 

15 

______________________ _,,,... 16 

SP-SM: 10YR 6/4 MEDIUM W ELL SORTED SAND with SILT ; non 
plastic, sub rounded sand grains and gravel, 10% silt, 20% fine sand, 
60% medium sand, trace coarse s>;1nd, 5% fine gravel (ranges 7 to 
19nm), 5% coarse gravel (ranges to a ma~ of 21mm). trace cobbles, 17 
wet 

18 

Water level during drilling Water level in completed well 

WELL 
CONSTRUCTION 

-- Sand Pack 

CG-MW005-
12.0 

Page 1 of 3 
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35 
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---

0 

BOREHOLE NO: CG-MW005 
FIELD BOREHOLE LOG TOTAL DEPTH: 50.3' 

J: 
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WELL 
SOIL DESCRIPTION CONSTRUCTION 

0 
ii: 

19 
; SP-SM: 10YR 6/6 MEDIUM WELL SORTED SAND with SILT; non ' 

plastic, sub rounded sand grains and gravel, 10% sill, 20% fine sand, 
70% medium sand, trace coarse sand, trace fine gravel, wet 

1-------------------------•t-20 
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, 5% silt, 20% fine sand, 60% medium 
sand, 10% coarse sand, trace fine gravel (r3nges 10 to 19mm), 5% 
coarse gravel (ranges to a max:of 42mm), wet 21 

C L; 10YR 6/3 WELL SORTED FAT CLAY; high plasticity, 100% clay, 22 
mo,,st, stiff 

SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, 5% sill, 15% fine sand, 65% medium 23 
sand, 15% coarse sand, trace fine gravel. wet 

24 

25 
SP: 10YR 6/4 MEDIUM WELL SORTED SAND; non plastic, sub 
rounded sand grains and gravel, trace silt, 15% fine sand, 65% 
medium sand, 15% coarse sand, trace fine and coarse gravel (ranges 
6 to 27mm), wet 26 

27 

28 

29 

CL: 10YR 6/4 WELL SORTED LEAN CLAY with SILT ; non plastic, 50% 
clay, 50% silt, moist 

1-----------------------lll-30 
No !Recovery 

31 

32 

33 

1-------------------------➔J-34 
SW: 10YR 614 MEDIUM MODERATELY SORTED SAND; non plastic, 
sub rounded sand grains and gravel, 5% sitt, 15% fine sand, 70% 
medium sand, 10% coarse sand, trace fine gravel (ranges +5 to 
12mm), trace coarse gravel (ranges lo a max of 21mm) 35 

36 

37 

38 

SW: 10YR 614 MEDIUM POORLY SORTED SAND; non plastic, sub 39 
rounded sand grains and gravel, 5% silt, 15% fine sand, 60% medium 
sand, 10% coarse sand, trace fine gravel (r3n_ges 10 lo 19mm), 10% 
coarse gravel (ranges 19 lo 40mm). wet 

40 

SAMPLE 

CG-MW005-
25.0 

Sand Pack 

NOTES: 
Water level during drilling Water level in completed well Page 2 of 3 
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BOREHOLE NO: CG-MW005 
FIELD BOREHOLE LOG TOTAL DEPTH: 50.3' 

J: 
I-
0.. 
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45 

50 

w 
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I-

..., w ::!!: > 0 
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<t: ct: en (/) ff) 
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WELL 
SOIL DESCRIPTION CONSTRUCTION 

0 
ii: 

: non p astIc, su 
rounded sand grains, 20% sill, 60% fine sand, 20% medium sand, wet Holi----

t-------------------------1'1-41 
C L: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, 
mo,sl, stiff 

1-------------------------,t-42 
SP-SM: 10YR 614 MEDIUM W ELL SORTED SAND With SILT ; non 
plastic, sub rounded sand grains, 10% sin, 15% fine sand, 70% 
medium sand, 5% coarse sand, wet 

t-------------------------,1c-43 
C L: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100'3/o clay, 
mo·st, stiff 

44 

45 

1-------------------------1!1-46 
SC· 10YR6/1 FINE POORLY SORTED CLAYEY SAND with SILT; non 
plastic to tow plasticity, sub rounded sand grains, 40% clay, 15% sill, 
45% fine sand, wet 

1-------------------------,t-47 
C L: 10YR 6/1 WELL SORTED FAT CLAY; high plasticity, 100% clay, 
mo st. stiff 

48 

49 

SP-SM: 10YR 6/1 MEDIUM WELL SORTED SAND With SILT ; non 
plastic, sub rounded sand grains, 10% silt, 90% fine sand, wet 50 

SAMPLE 

Sand Paclc 

CG-MWOOS-
43,0 

NOTES: 
Water level during drilling Water level in completed well Page 3 of 3 
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AECOM Well/Piezometer Development Record 0 
lo.I( fVlafYJre~, G,-,.,t·n, m~ 

Client: MDEQ Site Location: .Wllllsiiiiffl', ""O!kcda, Ml~ 

t; ~').'). 'if Project No: 1'851852,8 Date: Developer Stanley Krenz 

~o5'1~ei 
WELUPIEZOMETER DATA 

Well :_X_ Piezometer: __ Diameter_-=2 __ Material -~P~V=C __ 

7, J;)., Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) ,~.!l' Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

9. '1'1 / Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan) 
Min. Purge Volume ( __ well volumes) or 12a._gallons Has required volume been removed ? @ No NIA 

OTHER CRITERIA FOR DEVELOPMENT:._.9=30:;.......,+5a--'-1:.........1..•f0_"4----'-'-/ _<19--'e,if-'----'of'---_3_uJ_tfl _ _.S _________ _ 

Tolal Gallonsotoe,±nt ware, Q,g...5 
Date: 

0 
~/f9' SlgnaMe 

~/ /YllJ-I 

32 

28 

24 

~ 20 
.E 

s 
~ 

16 

'o 

t 12 

LL 
8 

4 

0 
0 2 3 4 5 6 7 8 9 10 

Gallons of Water in Wei 

Volume I Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 
0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.091 B 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

(_ 



0 A:COM Well/Piezometer Development Record 

Well/Piez. ID: 

Q3r<90} . _ l,.i l l;~"'l(ef_M, 6,fC'\y 1:•1111 Jh4:.-
Client: MDEQ S1te Location: ~wF1a11,1l11 , Oscoda:-MI 

1~ ),J ~13 Project No: ~ Date: Developer Stanley Krenz 

(po6h 3it01 
WELUPIEZOMETER DATA 

Well :_X_ Piezometer: __ Diameter_~2~- Material -~P~vc ____ _ 

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan}..., 
Min. Purge Volume ( __ well volumes) or 'V_O_gallons Has required volume been removed ? @ No NIA 

OTHER CRITERIA FOR DEVELOPMENT:--'1_?>_tl_tjl-'q_/to_ns_~k14__.__l ____ fu.__m_=-3_w_e-',,_s __________ _ 0 -i:), 6 
Total GaHoos of~ot~ 

Signature Date: , 

J2 

28 

24 

~ 20 
.5 
$ 

16 
~ 
0 

12 .; .. 
IL 

8 

4 6 10 

Gallons of water in WSI 

Volume / Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0. 75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

0 



0 AECOM Well/Piezometer Development Record 

Well/Piez. ID: 

Client: MDEQ Site Location:Ut~!:o/~~J~~kW, 1 tn:I' 

Project No: 'e9e4 Sli~i, Date: ~-})-lK Developer Stanley Krenz 

foc>5~o~ 
WELUPIEZOMETER DATA 

Well :_x_ Piezometer: __ Diameter __ 2 __ Material _ __,_P..,_V=C __ 

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

y,o / Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan>,i"1, 
Min. Purge Volume ( __ well volumes) or ~gallons Has required volume been removed ? ® No NIA 

OTHER CRITERIA FOR DEVELOPMENT:_9 ...... __ · r,1 __,.3::__i_vL_,i}..;...:l/....:::S::__ ______ _ 2._o ,,_Cl-'-/ l'--o -'-rt 5;;__#).L..-/<l_t -'ttlJ,____ () 
Total Gallo"' YD:;r~ 016 
Signature , Date: Z 

32 

28 

24 

I 20 
.E 
s 

16 
~ 
~ 

12 
1: 
LL. 

8 

4 

0 
0 2 3 6 8 9 10 

Gallons of Water in WeU 

Volume/ Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

0 



0 

0 

AECOM Well/Piezometer Development Record 

la.'1 /YI'/ G-1'1\yl;flej, f¾L 
Client: MDEQ Site Location: Wu1ts111ith,"1.'J§eoda, Mt.. 

Well/Piez. ID: 

-OOJ- MLJ-

Project No: 88i 1 a1;21 Date: g--ltJ '"/ZJ Developer ~ 

(9 oS (o ?f,\o ~ ftlcttt.to 
WELUPIEZOMETER DATA 

Well:_X_ Piezometer: __ Diameter _-=2 __ Material _ __,_PV_,_C=---

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

)j. (9{_p I Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan) _ ..i:"J 
Min. Purge Volume ( __ well volumes) or\llfli:2_gallons Has required volume been removed ? {.;.;7' No N/A 

oTHER cRITER1A FoR DEVELoPMENT: ...... w~'----5+:ct=l .... \o-="ft......._--'-~ ...... £ ..... :brJ ............ ec.:..e .... o _1:>_-"\iJ'--~ .......... H_S _________ _ 

Total G,I~"' o~'!:: 2:t-5 
Date: Signature __,, ..... ~--+¥''-'-'-''-fl---,;~,._~_,_-'-~------------

32 

28 

24 

I 20 
.!; 

!! 
~ 

16 

'o 
12 ;; ., 

u. 
8 

4 

0 
8 9 10 0 2 3 4 5 6 

Gallons of water in VVeH 

Volume/ Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 

0.75 0.0229 0.0869 
1 0.0408 0.1544 

1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

https://ftlcttt.to


AS'COM Well/Piezometer Development Record CJ 
Well/Piez. ID: 

8-&oi {Yl'J,J~ ~ La. ~e ffJ, frrtJ. yl,'11" 
1 

MI 
Client: MDEQ Site Location: ~ 

Project No: 885165::!!'8 Date: Developer &&aAley KFe~ 
(pi) l;;,.~'i{)~ /VI tl1'f co 

WELUPIEZOMETER DAT A 

Well:_X_ Piezometer: __ Diameter _~2 __ Material __ P-V~C __ 

if JtJ ,!J. (_p Depth to Top of Screen (ft.) I 

Depth to Bottom of Screen (ft.) J..~-~&' Time of Development Completion • )/¢Jo 

Total Well Depth (ft.) Calculated Purge Volume (gal.) ~s: 
Depth to Static Water Level (ft.) J' t7 I Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan) 
Min. Purge Volume ( __ well volumes) orWOO gallons Has required volume been removed ? ~ No N/A 

OTHER cR1TeR1A FOR oEveLoPMENT:C9oo j q 1/011..S ·lo ¼I MeJs .fo ~ e ifMQvrd f-om 3 wut,5 
0 

Total Galloo, 'if lopme~ :}.,:J_ 5: 
Signature • Date: _ 1,J;; ~ r · I'?, , / )" 

32 

28 

24 

i 20 
£ 

!l 
16 

~ 
'o 

12 .; ., 
u.. 

6 

4 

0 
0 2 S 6 9 10 

Gallons of water in WeD 

Volume / Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 
0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

0 



0 A:COM Well/Piezometer Development Record 

Well/Piez. ID: 

. L~ ie m., ~r~yf/ft~) Mr -oo?,- IYIJJ-
Client: MDEQ Site Location: ¥A11ts111lll1 , 8Jeoaa, UI 

Project No: &96 I 85Mr Date: 't· I?~ I tf Developer ~11ley l(,ehJ 

Coeol?)YO l f'a-k'co 

WELUPIEZOMETER DATA 

Well :_x_ Piezometer: __ Diameter __ 2 __ Material -~P~V-C __ 

Depth to Top of Screen (ft.) ~• ??I 
Depth to Bottom of Screen (ft.) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) 1•90 I Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplanl ~ 

Min. Purge Volume ( __ well volumes) or~gallons Has required volume been removed ? ~ No NIA 

OTHER CRITERIA FOR DEVELOPMENT: ~5D ~o.l'lotlj pv.11eJ furl'\ d) W-1 : hc>o 71. I fokl ae{t)~d c@ril (_) IJ._'J_t:?. CoM
1
6ifJeo. 1,: ellS 

TotalGallonsofilopment~ :J y,,. _ 

Signature , _j.Ji ~ Date: ~ /3 / ~ 

32 

28 

24 

~ 20 
.5 
~ 
~ 16 

'o 
12 .; ., 

LL 
8 

4 

0 

Volume I Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0,3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 

0 2 3 4 5 6 8 9 10 
6 1.4688 5.5600 

Gallons of water in \NeU 
7 1.9992 7.5678 
8 2.6112 9.8844 



0 A:COM Well/Piezometer Development Record 

Client: MDEQ 

Project No: 6~18528 Date: Developer ii~e,.ley I(, eAi!: 
(p ()lj(p?,'-j() q MofetO 

WELUPIEZOMETER DAT A 

Diameter __ 2 __ Well :_X_ Piezometer: __ Material _ _,_P.,_VC=--

l< ~, 1IP 1 
Depth to Top of Screen (fl.) 

Depth to Bottom of Screen (fl.) I .J .. 7~ 1 
Time of Development Completion 

Total Well Depth (fl.) Calculated Purge Volume (gal.) 

3.,/ 3 I Depth to Static Water Level (fl.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan)I" 
Min. Purge Volume ( __ well volumes) or ';>OOgallons Has required volume been removed ? N/A f!ft No 

OTHER CRITERIA FOR DEVELOPMENT:----"-5""""f9'-0-7,_q'"""'/J=1/0'-'-J_,._LJ,___,r/-o........_.#___,_/ ....,6_,._JYJ_,...L't1_,,,_)_{o_,_,~ .... tyl..___.q_,_/-'-/ ---=--/tJ_._e=~ /5:::;._ ____ _ 

Total Gal~o, o'Jff'opmo~ i5-o 
Signature .- Date: liJjf 

32 

28 

2◄ 

~ 20 
_!;; 

.!i 
16 

~ 
'o 

12 a; ., 
LL 

6 

0 2 4 5 6 7 8 9 10 

Gallons of water in wan 

Volume / Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 
0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0. 75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

Q 



0 AECOM Well/Piezometer Development Record 

Well/Piez. lDJ?;-()d-f 

laif 1nar11-efl-R1 {;rr;ty /;111, 1YJ"/: fYJ~-'A 
Client: MDEQ Site Location: 'Nwffsm~ esceda, Ml 

Project No: 865 ,8528 Date: Developer &allle:y l~rcN 

("95~i~c,C( Maf-elo 

WELUPIEZOMETER DATA 

Well:_x_ Piezometer: __ Diameter _ _,2=--- Material _ _,_P_,_V=C __ 

sic 
~ Jy,·7q 1 Depth to Top of Screen (ft.) 

9. 'f. iq I 
Depth to Bottom of Screen (ft.) Time of Development Completion 

J q,7q I 
Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) J,j'1' Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan),-,,. 

() 
Min. Purge Volume ( __ well volumes) or _Jrt_O_gallons Has required volume been removed ? @ No NIA 

OTHER CRITERIA FOR DEVELOPMENT:_5_eo_'J...J...q~'..:....;:I Oc..:.;l\c.:;_~_&_e _}w.....;..:_ee="'-----=3-\IJ'----e_11_s _________ _ 

'3 (Q 0 

Signature ~ 7~ Date: 

Total Gallons of Development Water 

32 

28 

24 

i 20 .s 
B 
~ 

16 

'o 
12 .; ., 

u. 
8 

0 
0 2 3 4 6 7 8 9 10 

Gallons of Water in wan 

Volume/ Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 

0.75 0.0229 0.0869 
1 0.0408 0.1544 

1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

G 



A:COM Well/Piezometer Development Record 

Well/Piez. ID: mw-~ Lc,.ii fYlar1reH.e, ~/',;iyli"ll"/, n:i 
Client: MDEQ Site Location: ~I 

Project No: ~16528 .. Date: Develope~ Sffi,tley K+.!nz 
f'VJaf-tc <J ws"3~ocr 

WELUPIEZOMETER DATA 

Well:_x_ Piezometer: __ Diameter __ 2 __ Material _ __,_P..,_V=C __ 

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

J .qq 
Depth to Static Water Level (ft.) 

I 
Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan) 
Min. Purge Volume ( __ well volumes) or'£00 gallons Has required volume been removed ? Yes No NIA 

OTHERCRITERIAFORDEVELOPMENT: Soo ~'ll &etWtfd 3 wens 

Tom/Gal~o, 4!!:"~,tq: klJ 
Signature ~~ Date: 

32 

28 

24 

J 20 
.E 
!! 

16 
~ 
'o 

12 .; .. 
u. 

8 

0 4 6 10 

Gallons of Water in VlleD 

Volume I Linear ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

Q 



0 AS'COM Well/Piezometer Development Record 

v i<'t ma-11~tu.. f f)ty/1~, rtt'f;.. 
Client: MDEQ Site Location: ,lflfwtsn•ith, 0scoda, Ml 

Project No: ~ Date: (l---'}. (.- J ~ Developer Stanley Krenz 

&&5Co1401f' 

WELUPIEZOMETER DATA 

Well:_X_ Piezometer: __ Diameter _-=2 __ Material _ _._P..._V=C __ 

7., t& •J Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) {),/lo) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) ) Q./~ I 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan~ , , _ ~ 

Min. Purge Volume c -- well volumes) or~gallons ,. e ~ ~ HAa:;~qui~~ :o,~me'2beeln nr:m,1osved ?/ _ es )No N/A 

OTHER CRITERIA FOR DEVELOPMENT:_~_~_O_+-fd_/_/o __ t. ff_w_l{~T'~ , ___ L_ '<fl' 1 OJ_,_ v_n~o~_w_e, _____ _ () 
1 

TotalGallonsof&evelo r ]£90 me~nW / 

Signature _ Date: 7 
' / 

/ 

Well/Piez. ID: 

32 

28 

24 

I 20 
.!; 

!! 

~ 
16 

'o 
.; 12 ., 
u. 

8 

4 

0 
0 4 6 8 9 10 

Gallons of water in wan 

Volume/ Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 

0.75 0.0229 0.0869 
1 0.0408 0.1544 

1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 

0 



0 AECOM Well/Piezometer Development Record 

Well/Piez. ID: 

~ '"'905 I! JJ ~ 9-lo..le t11al'q1el'k, &revyl.'~ , /J/1: 
Client: MDEQ Site Location: Wtnts111itli, Oseeda, M► 

Project No: Si!; 18~!8 Date: Developer Stanley Krenz 

(oe,6{/9-iO' 
WELUPIEZOMETER DATA 

Diameter __ 2 __ Well:_X_ Piezometer: __ Material _ _,_P-'-VC=--

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan~.,," 
Min. Purge Volume ( __ well volumes) or~allons Has required volume been removed ? @.) No NIA 

OTHER CRITERIA FOR DEVELOPMENT:....;U=.....,'1'.u:.tJ_i'1'---.&.'/a,_/;;.__fri....ct?J__,_;1l;...:.,__~-=--=W~f!t ..... 1_,&==-------------(_ '.a,~ 5 
Date: 

32 

28 

24 

i 20 
.!: 

s 
~ 

16 

"o 
12 .; ., 

u. 
8 

4 

0 
0 2 3 4 6 8 9 10 

Gallons of water in 11\/eD 

Volume / Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 



0 AECOM Well/Piezometer Development Record 

Site Lo~o~:t (n!'l~~J~::fn~, ML Client: MDEQ 

rt -J,~ ,i Project No: et>~ 18~ Date: Developer Stanley Krenz 

lo16"1'12>v~ 
WELUPIEZOMETER DAT A 

Well :_X_ Piezometer: __ Diameter _-=2 __ Material --'-P~V=C __ 

Well/Piez. ID: 

Depth to Top of Screen (ft.) 

Depth to Bottom of Screen (ft.) Time of Development Completion 

Total Well Depth (ft.) Calculated Purge Volume (gal.) 

Depth to Static Water Level (ft.) Disposal Method 55 Gallon Drum 

DEVELOPMENT METHOD Submersible Pump 

ACCEPTANCE CRITERIA (from workplan~,, _.., 
Min. Purge Volume ( __ well volumes) or{£1Qgallons Has required volume been removed ? e No N/A 

OTHER CRITERIA FOR DEVELOPMENT:_Co_1-\_o_w,___,_~__,__/ ---'h'---l-_tv __ ee_n'---"2"----'t,.J-t,'----''-'-n-'--S ________ _ 
0 ?)So 

TotalGalloos ~~ 
Signature Date: f 

32 

28 

24 

I 20 
.5 

J!! 
16 

~ 
0 

12 .; ., 
u. 

8 

4 

0 
0 2 3 4 5 6 8 9 10 

Gallons of Water in Wen 

volume/ Linear Ft. of Pipe 
ID (in) Gallon Liter 
0.25 0.0025 0.0097 

0.375 0.0057 0.0217 
0.5 0.0102 0.0386 
0.75 0.0229 0.0869 

1 0.0408 0.1544 
1.25 0.0637 0.2413 
1.5 0.0918 0.3475 
2 0.1632 0.6178 

2.5 0.2550 0.9653 
3 0.3672 1.3900 
4 0.6528 2.4711 
6 1.4688 5.5600 
7 1.9992 7.5678 
8 2.6112 9.8844 



Low Flow Ground Water Sample Collection Record 
AECOM 

lweu 10: j ~ -d)C, I 
Client: MDEQ .J 
Project: ~MllD,.K.t 
Project#: 69Me9M 

INSPECTION 

Label on well? YES 

Is reference mark visible? 

Condition of well 

Weather 

Notes: 

~ NA Is cap locked? 

NA Standing water present? 

Any indication of surface runoff in well? 

Air Temperature: 

STATIC V!~TER ~E~EL}?UOR TO PURGING 

Date: ¥. ~i.:r I '1. Time: oifl6 ~/PM 

Depth to Water: 

Length of Well: 

WELL PURGING 

Date: _____________ Begin Time: 

End Time: 

CAL,~ULAJ:1.ON OF 1 CASING VOLUME 
I".,, \ r J-.- ft . Length of well 

r l t.i,lA ft. - depth of water (before purge start) 

1,0 • 'P ~ ft. =length of water column 

Measured with: 

Decontamination: 

AMr(i) 

AM/PM 

Yield: 

Electronic Tape 

Pre Steam Cleaned 

Purging Equipment: 

Decontamination: 

II low. recovery time: 

@ LOW 

YES I YES 

YES ...,,, ':, 

Chalk & Steel Tape 

DI Water Other 

Pert5lditic7'1Jump 

Pre Steam Cleaned 

~ 

x conversion factor (2" well) 0.16 Actual volume purged _____ gallons 

1------Gal. =1 casing volume Actual purge flow rate 

rec~~ i<\ \LeA ab ~ t~& tev4:Nf Notes 

Time Volume Depth to pH Conductivity Turbidity 0.0. Temp 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) c0c1 

(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% 

Start: - - "-6-iJ.11 (J. J~ 7 ,.,,.'.).7, l ·-~. ?,'1 
- - ~.,,... tfJ. 'J- q ~ :i, 41 /IJ..,7'x 

..... - ~.,,,, (!).' P?.R t, j ).e,~ /'1,17 
~ 

Final: 
SAMfil__ COLLECTION 

Date: --------- Time: AM/PM Method Peristaltic Pump 

NA 

NA 

NA 

DI Water Other 

ORP 

+/-10mV 

..... ,4t; 
-J.( -~ 

- l4ln 

Appearance of Sample:::.~ ___ ....::::,....,::~~~~ii;;;;~~"'<!!!~A~ct~ua~l~S;a;m:pl:e~F:lo:w~R~a:te:: -=ccc=---:::--~-------------r-Umin 

SAMPLE BOTTLE COLLECTED: 2-250 ML HD - .. 

---- -SAMPLING PERSONNEL ------

Name Stanley Krenz ~ Company: 
........ 

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwell 10: I &:~, mw -i 

( 
Client: 
Project: 
Project#: 

c·, 

' 

INSPECTION 

Label on well? YES ~ NA Is cap locked? YES i NA 

Is reference mark visible? YES © NA Standing water present? YES NA 

Condition of well ~ e r.f-elA· Any Indication of surface runoff in well? YES NA 

Weather Sun~ Air Temperature: {a:,t/5 
Notes: 

j,,, ,tt,t . - ~n,~~iq::: 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: 8-J..'J. • l ~ Time: o'Jl'i ~M 

Depth to Water: JA.P0 1 - Measured with: ~icTa"i;, Chalk & Steel Tape 

Length of Well: ~6.iiF Decontamination: Pre Steam Cleaned DI Water s 
WELL PURGING 

Date: Begin Time: Purging Equipment: Peristaltic Pume ~ -:).'J.•J'b 11 J 5 IJIPM 

End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME ~T~ 
J~.~5' ft . Lengthof well Yield : @ LOW 

) • lu .o ft. - deeth of water !before eurge start) If low, recovery time: 

ft. =length of water column 

?-,15 x conversion factor !2" well) 0.16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate ~ ="" 'I ;YI ; ,1 -~ Notes ,rtoel,;~ ~1£e(I 06 f[!fk ('&~.> ~ ~ ~~~ tlol,J mle 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°CJ 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +1-10mV 

Start' 

i '1 a-.1..i - -- l., "JJ1 IO -Wb~ L> 'J..1d~ I j;J...,').7 '17 
J, Li ~t, - - p(,/;Ui <fl Aa t.i·5i' I /R,H LJ.'/f'I - t o ... 
lA-P·,~ ~.c, () .,/nlt ·e1 ftl.7..-S- ·10.q4 .- ~ &, 

Final: 

~ N 

-------------
' Time: AM/PM Method Peristaltic Pume 

Appearance of Sample: Actual Sample Flow Rate: mVmlnn, 

umin 

SAMPLE BOTTLE COLLECTED: 2-250 ML HDPE (no preservativel -
SAMPLIN::~ ------

~ Name Stan z Company: AECOM --
C 



Low Flow Ground Water Sample Collection Record 
A:COM 

Client: 
Project: 
Project#: 

INSPECTION 

Label on well? YES NA Is cap locked? YES NA fB Is reference mark visible? YES NA Standing water present? YES NA 

CondHion of well e,r-HG-6- Any Indication of surface runoff in well? NA YES Ii '5~ Weather '>"-tt!VY Air Temperature: :A.12. 
Notes: 

STATIS,XJA~ER LEV~LfRIOR TO PURGING 

Date: 'lf -'){) ..... , l ~ Timrl!JJ ~6 
Depth to Water: µ (o 'b I Measured wHh: Chalk & Steel Tape 

Length of Well: '1 ti, tJ (.;) Decontamination: ~ed DIWater ~ 

WELL PURGING 

Date: g,..J-?-,,-l~ Begin Time: -'0.......,73--=;....;();;._ _ __,@JP'-"";...;M"--- Purging Equipment: Peristaltic Pump 

End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME ~ 
l,,(\,e 

1--..,.."'\_..vc,-:y--fl. Length of well Yield: ~LOW 

J.,. (D~ fl. • depth of water (before purge start) If low, recovery time: 

~ <i.'3J.~n. =length of water column - x conversion factor (2" well) 0.16 Actual volume purged _:0_'7_~ __ gallons 

lo,i ~ Gal. Actual purge flow rate Q.... 
Notes duf k' W,4 

Time Volume 

(gallons) 

Depth to 

Water 
(Feet) 
<0.33' 

pH 

(SU) 

+/-0.1 

ConductivHy 

(mS/cm) 

+-3% 

TurbidHy 

(NTU) 

+-10% 

D.O. 

(mg/L) 

+/-10% 

Temp 

(•C) 

+/-5% 

ORP 

+/-10mV 

Start: 

'?', JJ 

•L 
I} 

7i 
,(
,?

?C
O 

' 
j ,. '-t/ 
I. 7 ·nor, - --U05 c._.70 

Flnal: 

-ll>AMPLE COLLECTION ... ~ .. 
Date: - Method Peristaltic Pump ---------------1•
Appearance of Sample-;.;.: ________ _ Actual low Rate: ~ 

---------:min 
SAMPLE BOTTLE COLLECTED: 2-250~servativel 

ll>AMPLING PERSON~ 

Name Stanley~ Company: AECOM --------------- --------

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwell ID: I &-oo i MW- I 
Client: 
Project: 
Project#: 8 C ,6{o~4,(9q 

INSPECTION 

Label on well? YES NA Is cap locked? YES I NA 

Is reference mark visible? NA Standing water present? YES NA y; ~ Condttion of well Any indication of surface runoff in well? YES NA 

Weather ~~' ~; Air Temperature: 712·~ r 
Notes: 

Witt den e ia ~ 1tl!µ.P: 
STATIC WATER LE? PRIOR TO PURGING 

Date: cc,.,10-1 Time: JO~O ~M 
\ 

Depth to Water: J. 1Ji1 I - Measured wtth: lectronic T pe Chalk & Steel Tape 

Length of Well: l ~ 'O(Q. I Decontamination: Pre earn Cleaned DI Water 0 
WELL PURGING 

':::,~fcNC5;ble 
Date: <t-10-(<f, Begin Time: /0?':) @M Purging Equipment: lii&i~allie~ume 

End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 
(f'lew Tllbirib"') 

CALCULATION OF 1 CASING VOLUME 

ft. Length of well Yield: @Low 

ft. - deeth of water !before eurge start! If low, recovery time: 

ft. =length of water column 

x conversion factor !2" well! 0.16 Actual volume purged gallons 

Gal. =1l9sing volume Actual purge flow rate 'J-- ~ 
t7ffl1l'I--' ~ttl/ M.; V) 41 

Notes ~ f V£L5urt1"t¥tfS tdlte .. ckcJ.. ()_ s -4.ta b /1'1 en~"~ 'l!f.}tJt.5 
.lu: ln ±:~ bli i:i l"low f'1-}Q. g;~u·o+ 1/~r/_6~ 
r(llfh ~Ill ~ 

Time Volume 

(gallons) 

Depth to 

Water 
(Feet) 
<0.33' 

pH 
(SU) 

+/-0.1 

Conductivtty 

(mS/cm) 

+-3% 

Turbidtty 

(NTU) 

+-10% 

D.O. 
(mg/L) 

+/-10% 

Temp 

<•c> 
+/-5% 

ORP 

+/-10mV 

Start: -I/~ It:; ~ 7,. /j ~ f'J, q 7, 'X' I ') Jli-YI ,~ ,c9 'J.. - It.? y; 
Jr •it) .......- ,....,___ "h65 f],q4q I :J. ,,., ,. (I 5 1; ' -I.PC., -119 '7 
r, I ~5 ------ - 7 . fj ~ c9.e,5:)_ q / ).47,, I, /... ·5 'g _, /) / 

1~ ':'>o -- - Jr 5~ &.q,t; i 7 1 J .;;.q //.,Lf I ---10, 

Flnal: 
SAMPLE COLLECTION ......____ 
Date: Time: AM/PM Method Peristaltic Pume 

Appearance of Sample: ActualSa~ .. __ e: ml/minor 
Umin 

SAMPLE BOTTLE COLLECTED: 2-250 .. , ~ (no preservative) 
__.- ------SAMPLING PERSO~ 

Name Stanlel Krenz Company: AECOM 

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

jwe11 10: !(?,t901 
Client: 
Project: 
Project#: 

C 

INSPECTION 

Label on well? YES i NA Is cap locked? YES I NA 

Is reference mark visible? YES NA Standing water present? YES NA 

Condttion of well 
f e~l/ 

Any Indication of surface runoff in well? YES NA 

Weather Air Temperature: !O /5 
t 

Notes: 

t~e tt c1~ 'il.°t(lJ~lJ!En.+ 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: t/ -n -J <( Time: J 'itJO AMr/&J 
J ~ r,, -

Fnic TaEY Depth to Water: Measured w~: Chalk & Steel Tape 

Length of Well: .!l.6 ✓ :.J....lP , Decontamination: Pre ::.1eam Cleaned DI Water ~ 
WELL PURGING 

Date: Begin Time: AMe Purging Equipment: Peristaltic Pume i-rs-Ji ll-1 o5 
End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME 
~iu~1iiY 

ft. Length of well Yield: @Low 

ft. - deeth of water !before eurge start! If low. recovery lime: 

ft. =length of water column 

x conversion factor !2" well! 0.16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate ml/minor 

re~Jtt~s 1ttte4 11.s qra6 ~l~ J111P lo h,,,·1-h. 
Umin 

Notes 

°l_l()_\.t f'4,ff ii.v / [!;1 \1fA.t_/a(:). I '1. =ud: ,._if~ 

Time Volume Depth to pH Conductivity Turbidtty 0.0. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (°CJ 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/- 10 mV 

Start: 

r Ii ·"'~ -, • ;'1 tJ.(p'/..5 ''( Y1•'if I ~ f. ·1'1 -Ci, 1 
l'>i >0 'j..,'•U. f). {o(!) q ... 

17-~1 jl.,, ,'4? -~>r ' ,~ '6':, ,.,'1 "5 (!). foe,;}... ( j '-(,'$'J ,~ .. 55 _4,,,..., 

Final: 
SAMP" __,-------lort; --,,,,,__ AM/PM Method Peristaltic Pume 

Appearance of Sample: ------ Actual Sample Flow Rate: ml/minor - umin 

SAMPLE BOTTLE c~so ML HOPE (no ereservalivei ==------~z:ONNEL 

N e Stanle~ Krenz Company: ~ --

/ 

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

!we1110: I t\-00¢) 
Client: 
Project: 
Project#· ob'15~q 

INSPECTION 

Label on well? YES @) NA Is cap locked? YES df.O) NA 

Is reference mark visible? ~et~, Nb NA Standing water present? YES I NA 

Condttion of well Any indication of surface runoff in well? YES NA 

Weather Air Temperature: ] O's. 
' No,es: 

Well fvevetof lYJ.P~1-= 
STATIC WATER LEVEL PRIOR TO PURGING 

Date: t - 13 ' /1:. Time: / 0 '--i 6 ~PM 

~ J,4.(91 -
Depth to Water: Measured wtth : Chalk & Steel Tape 

Length of Well: 'b i; , ·oi ' Decontamination: Pre Steam Cleaned DI Water ~ 
WELL PURGING ~t,rzr~:1e 1 {) Pl,f /h P Date: (£- J ~-J'\S Begin Time: l lO.O 9PM Purging Equipment: 

End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME 
crew ,uomv 

ft . Length of well Yield: @Low 

ft . - deeth of water !before eurge start) If low, recovery time: 

ft. =length of water column 

x conversion factor !2" well) 0.16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate mVmin or 

~l~i/~~~i ;rw~~t:~·,~ .. ;~ Umin 
Notes 

Time Volume Depth to pH Conductivtty Turbidtty 0 .0 . Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) ("C) 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/-10mV 

Start~ 

11."l(J ")..J,] /0.'-tS I I f> 15,"' It/ JI, :J5 ..... .:J,.~ 
l'l'-t~ ·~1.t<-l ((},'1C., ' \ '" I ~.Li ~ , ,, tJ l ,- 'J... ~ 
l'l--W ..,.,/1 {) .. ~ '}' '!J 

j " 
·15.~ / ,tj )(J) ,/. q -33 

Final: 
SAMPLE COLLECTION 

I~ Time: AM/PM Method Peristaltic Pume 

Appearance of;;:;--____ Actual Sample Flow Rate: .,, 
Umin 

SAMPLE BOTTLE COLLECTED: 2-250 ML HCP" ··~· --
SAMPL:~ 

Name S renz Company: A 
' 

~ 

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwell ID: I b?JtJ4 /YJW -/ 
Client: MDEQ 
Project: Wurtsmlth, Oscoda, Ml 
Project#: 60518528 

L 

INSPECTION 

Label on well? YES ~ 
NA Is cap locked? 

YES I NA 

Is reference mark visible? YES NA Standing water present? YES NA 

Condition of well ~~Nd- Any indication of surface runoff in well? YES NA 

Weather --vin!j V Air Temperature: uo's I 
Notes: 

~dett ~f1v.f ta~ t12t tJ.-1 
STATIC WATER LEVEL PRIOR TO PURGING 

Date: e,/ ~/{)-) t Time: or0 5 ~M 

Depth to Water: "1_ , }~ I Measured with: ~ ctronicT~ Chalk & Steel Tape 

Length of Well: I 3 -7~' Decontamination: Pre Steam Cleaned DI Water ~ 
WELL PURGING 

Date: ?)-//) ·/'6 Begin Time: ()f;IJ5 
~M Purging Equipment: Peristaltic Pume 

End Time: AM/PM Decontamination: Pn: Steam Cleaned DI Water Other 

<@.wJ:llmmr:=> 
CALCULATION OF 1 CASING VOLUME 

@Low ft. Length of well Yield: 

ft. - deeth of water !before eur9e start) If low, recovery time: 

ft. =length of water column 

x conversion factor !2" well) 0.16 Actual volume purged 

?J:: 
gallons 

Gal. =1 casing volume Actual purge flow rate ~jer,;1/hh'// 
Notes fY1 ~ a.\u rt n1 UI t~ (},# kt J(e,1 ~v h'II/M fl/JW CPI/ 

-1-o -1-t,J/, c,ra/J ,YJea,,dtmenl~ ~lfAP Lr.1 l,./al,, -f/t:Jw 
l'ac.J-ot r:J fllifi1,. V<4rlttli /,(_ l'(U-1AJM <; I 

I ' Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/l) (QC) 

(Feet) 
<0.33' +/-0.1 +-3% +-10% +/- 10% +/-5% +/-10mV 

Start: 
/JOI.I"', ·,.I.' 4". ,..,,,..., _e; ,~.(01 )(J. ·;o c., 
ntl'1~ "J. J ( n f?/J'). "7 ~ ,-<.SY J ff).~/ .-./ ~ 

' 

Flnal: 
SAMPLE COLLECTION 

~ 
Datv.---- Time: AM/PM Method Peristaltic Pume 

Appearance of Sa~ Actual Sample Flow Rate: 

SAMPLE BOTTLE COLLECTED: ~ !no oreservativel 

. 

---- :=----
SAMPLINI> PERSONNEL 

Name Stanlev Krenz --- Company: - -

C 



Low Flow Ground Water Sample Collection Record 
A=COM 

Client: 

lwe1110: I B-(9c)t..\ 
Project: 
Project#: 

C 

INSPECTION 

Label on well? YES ~ NA Is cap locked? YES (a) NA 

Is reference mark visible? YES NA Standing water present? YES @") NA 

Condnion of well ~q~~ Any indication of surface runoff in well? YES ~ NA 

Weather -"1/1/1 'l'. Air Temperature: ~o .:S 
Notes: 

Wett cl~~e t1J t-a.l&.1 t 
STATIC WATER LEVEL PRIOR TO PURGING 

Date: "J{-q' /<{ Time: ·z / .t; AM/l(v 
~ ,qq I -

~ Depth to Water: Measured with: Chalk & Steel Tape 

Length of Well: 3q · <j'5 Decontamination: Pre Steam Cleaned DI Water ~ 
WELL PURGING 

Date: ((--q'/[ Begin Time: t]U Aw@ Purging Equipment: 
5 111b met-s;, It p.,,n f 
lit91ietaUie P'tlff! 

End Time: AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME ~ 
ft. Length of well Yield: eLOW 
ft . - deeth of water !before eur9e start! If low, recovery time: 

ft . =length of water column 

x conversion factor !2" well! 0.16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate ~ = ~41/ nt f 11 
,vie..&..~~ iiJM- /!,~(I ! ¥ §''lLef H" £,l;~ CPII Notes 

(:2.-K' "',tF~ _l'tlfo rrll<> ~rtMtl):: ol e =· hA'rb 

Time Volume Depth to pH Conductivity Turbidity 0 .0. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) ("C) 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/-10mV 

Start: 

I I;/.~ Lt;-,',, Ch l'f '/... 
,. .ft , - n, u '-u - ,u.r•~\../ - ~~ I 

I '-:,,o '1. fr) f), ~-(I) 7, 1..,,-, r'J,t/5 I'-.,. J- 7 -r11.t:; 

J~ n5 l.j ·' 
-, 0,5'1 'J.... U,n '-7-ln..t; J~ • .'52 r:S~ 

i ~ "--1-0 4 .folo f). 1i5 SlC 7 .. ~~ J :.i • i:J-1- .., :")') 
-

Flnal: 

SAMl"LE C~CTION 

Date: Time: AM/PM Method Peristaltic Pume .___ 
Appearance of Sample: ---- Actual Sample Flow Rate: v, 

Umin 

SAMPLE BOTTLE COLLECTED: 2-250 ML HOPE (no Drese - -----SAMPLING PERSON;------

~ Name Stanley Krenz Company: AECOM -

C.'1 



Low Flow Ground Water Sample Collection Record 
A.:COM 

lwen 10: I 8 "(JtJ!:, f(/lJJ - ) 
Client: 
Project: 
Project#: 

INSPECTION 

Label on well? YES f NA Is cap locked? YES ~ NA 

Is reference mark v isible? YES NA Standing water present? YES NA 

Condnion of well £erfw- Any indication of surface runoff in well? YES ~ NA 

Weather C_lt,{(! Air Temperature: u✓ 1S. 
Notes: 

f;t9t#i::= ~ve. tot_,n@11i 

STATIC,,WATER L:Vf PRIOR TO PURGING 

Date: ~-~/ I Time: bt?J 7 ~M 

Depth to Water: 5-D I ' Measured with: (fle"ctrorlc_9 Chalk & Steel Tape 

Length of Well: , :I.,~" Decontamination: Pre Steam Cleaned .~ater e 
WELL PURGING 

Date: ~r;}-l· I ~ Begin Time: tJ ft40 QM Purging Equipment: Peristattic Pume 

End Time: l1J l 5. l!Jr'M Decontamination: ~Steam Cleaned DI Water Other 

(!-!!_I~ 
CAL~ULATION OF 1 CASING VOLUME 

@ l , I "1 1 
ft. Length of well Yield: HIGH 

5·t/ ,, ft. - deeth of water (before eur9e start) If low, recovery time: -
'16 ' ft . =length of water column 

liO 
IJ l 

x conversion factor (2" well) 0.16 Actual volume purged gallons 

Gal. =1 casing volume ti f {) ~ I I , "1.Y 1WI Actual purge flow rate ~~o-1 =•nr-y4//Jllir7 
Notes ~;~5 J,41,l(e,,, 4S ~hJ ~ff"~ c:4i-! ~ 1' (\lt,r,,f/~ f:!.,i,r t ,,, 'le! f'ttt 

Time Volume Depth to pH Conductivity Turbidity 0 ,0 , Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) ("C) 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/-10mV 

Start: 

J019t:.. ~ -c> 4 19-6~4& tot "' 
I fn, ~Lf I 'J. ./~ - >O 

1e1,,; t{ •cl~ <'-6~"1 .,3 11,K J J 1, 7~ - v3 
In I ', . 4K'.O 1 f(J -.f,b 'f 1 d-- 75. fJ ·; IJ1/'J.. (' <;<) 

Final: 

~LLECTION 

Date. Time: AM/PM Method Peristattic Pume 

Appearance of~ Actu·aI Sample Flow Rate: ~ , ... min or --- --- Umin -
SAMPLE BOTTLE COLLECTED: 2-250 ML --- ---.. 
SAMPLING PERSO 

AECOM~ Names~ Company: 
- -- } 

0 



Low Flow Ground Water Sample Collection Record 
AECOM 

Client: 
Project: 
Project#: 

INSPECTION 

Label on well? YES ~ NA Is cap locked? YES NA 

Is reference mark visible? YES @;I' NA Standing water present? YES NA 

Condition of well fec-W Any indication of surface runoff in well? YES NA /Qo'>j 
Weather Air Temperature: 

Notes: 

STATI~ WATER LE~)- PRIOR TO PURGING 

Date: 1( r :J,. l - I '6 Time: J 6 l O AMf{l{i) 

Depth to Waler: 4 , / l ' - Measured with: Chalk & Steel Tape 6'~ 
Length of Well: ~ 5 • lt, ' Decontamination: Pre Steam Cleaned DI Water Other 

WELL PURGING 
jtJ,6fY\~($,'61,e pr,,,mf 

Date: _ __,~...___-...:1}-'--_I -__ I _$ _____ Begin Time: }515 AM/PM Purging Equipment: R,erista!Neftmp 

End Time: AM/PM Decontamination: DI Water Other ~leaned 

CAl,.CU½J~ON OF 1 CASING VOLUME 

<1-6-;J.\,f fl . Length of well Yield: @ww 
4.A 11 fl. - depth of water (before purge start) If low, recovery time: 

(l.,J. I 5 fl. =length of water column 
I ✓ c/' x conversion factor (2" well) 0.16 Actual volume purged gallons /)!} 5 
~ · ~ l) Gal. =1 casing volume ¢tit!/ t, O , ~7 Actual purge flow rate ~:,or 5 ,vt I rn,,/10 

Notes ,~~;n_v kt~en «~ j"1> St-Mp!e.S 

Time Volume Depth to pH Conductivity Turbidity 0 .0 . Temp ORP 

(gallons) Water 
(Feet) 
<0.33' 

(SU) 

+/-0.1 

(mS/cm) 

+-3% 

(NTU) 

+-10% 

(mg/L) 

+/-10% 

(°CJ 

+/-5% +/-10mV 

Start: 

lln'I. 'i 
'Jlp~() 

1 lo1'5 

--
·r-

... 
-

...... 

7_q-5 
Y~I 
• ..,, •c." ~ 

I) . 3; '7 
d> •. ~,A 
I') . 3t r 

1') 
J ·.1, 

.~ 
y1. :i,1 
~3. M 
II.V3 

/1 .o I 
Lb.for"' 
If), ~'J... 

- o 
- /~ 
- !J.>r 

Final: 

~~E COLLECTION 
Dale: TlmA· AM/PM Method Peristaltic Pump 

Actual Samp,~ __ n~e: ------:mVmin or 
Appearance of Sample;..;.: _____ ;:;;~~:;;;~:;~~~W====:-----=::::::=--...:::::::::::::~ 
SAMPLE BOTTLE COLLECTED: 2-250 ML HOPE (no Pl -

--~ 
SAMPLING PERSONN':;.---

Name Stanley Kre✓ Company: AECOM ------..___ --- ~ / 

' 



Low Flow Ground Water Sample Collection Record 
AECOM 

Cllent: ~~DEQ ./ 
Project: .....,.llllth, ga;g~ •. Ml l.alt .... e 
Project#: MHI 1111129- {pc, 5 (p ?Ji ~ C( 

INSPECTION 

Label on well? YES t NA Is cap locked? YES NA ~ 
Is reference mark visible? YES NA Standing water present? YES NA 

Condttion of well Any indication of surface runoff in well? YES NA ferfec+ ~ 
Weather r_o.J~ Air Temperature: IJ.o /~ 
Notes: 

tA2etc 8~~wt rrren:+ 
STATl~~TER_LEVEL PRIOR TO P~RGING 

Date: i, 1 i Time: Jf) fJ.~ iG),pM 
Depth to Water: Measured wtth: Chalk & Steel Tape ~,IL\' ~ 
Length of Well: 3 .,i 1 

Decontamination: Pre Steam Cleaned DI Water @ 
WELL PURGING 

~-J-1~ ]'{, 
Date: Begin Time: l!I? 3 cJ @_IPM Purging Equipment: Peristaltic Pume 

End Time: AM/PM Decontamination: Pre Steam r.Ieaned DI Water Other 
(!'few Tubing \ 

CALCULA?N OF 1 CASING VOLUME 

L..\ }. i ft. Length of well Yield : LOW @ 
~ .. /-Lt ft . - deeth of water !before eur9e start) If low, recovery time: 

~~c·¼ . =length of water column 

x conversion factor !2" well) 0.16 Actual volume purged 350 gallons 

ro ~':l~ Gal. =1 casing volume JC I (9 -:.. U ~ t1 q/..R Actual purge flow rate ~ = m J't 1/11 ,-,7 
Notes ~m~les ,hie-~ '-'7 Jflt.6 ~M~~ 

Time Volume 

(gallons) 

Depth to 

Water 
(Feet) 
<0.33' 

pH 

(SU) 

+/-0.1 

Conductivity 

(mS/cm) 

+-3% 

Turbidtty 

(NTU) 

+-10% 

0 .0 . 
(mg/L) 

+/-10% 

Temp 

(°CJ 

+/-5% 

ORP 

+/-10mV 

Start: 

1'10~ - - 1AII/:).. (!). 1 ,) q 2'1 ",51 ,l'4 11.s, &J 
14l D ,,_ - q,oo >l'f :J'-1. :J./.55 'n,. "'>q -~ I 

j 
111 '> - - 'l-0~ 

"· 'l t9. ! ) ' -, 9-5 J?,.qtp 'f,6 J -ltJO 

Flnal: 
ft ~ 

~N 
D~te: Time: AM/PM Method Peristaltic Pume 

Appearance of Sample: -.............. Actual Sample Flow Rate: mv-·- -
Umin ---------------

SAMPLE BOTTLE COLLECTED: 2-250 ML 1·u,ulV8) - ---SAMP~~~ 
Name S Krenz Company: AECOM , ........ 

G 

-

0 



Low Flow Ground Water Sample Collection Record 
A:COM 

Client: 
Location: 
Project#: 

INSPECTION 

Label on well? YES 

~ Is cap locked? ~ NO 

Is reference mark visible? YES Standing water present? YES 

~ Condition of well 6,1,,~ Any indication of surface runoff in well? YES 

Weather Cle .. Air Temperature: c,5• 
Notes: 

STATIC w")TER Lf~EL PRIOR TO PURGING 

Dale: O') is l "i Time: C')q ~ ~ AM/PM 

~ Depth to wa'ter: \1.9 \ -
Measured with : Chalk & Steel Tape 

Length of Well : i , IY Decontamination: Pre Steam Cleaned ~ Other 

WELL PURGING 

Date: ~~h<b~ Begin Time: Gqi;s AM/PM Purging Equipment: Fb I ,$±J \,.. 
I 

End Time: \ol-\t> AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME 

~ 
~ 

\\.G,~ fl. Length of well Yield: LOW 

I.\\,\ ft. - deeth of water (before eurge start) If low, recovery time: -
fl. =length of water column 

x conversion factor (2" well) 0.16 Actual volume purged S-2 gallons 

Gal. =1 casing volume Actual purge flow rate 3Q,) ml/min or 
Umin 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% +/-5% +/-10 mV 

Start: t(::) I S ~ ."t,, f. \ 1- C, .'1 L- a-1-s~ ':.),qc. l- ~0 D.io -~1.9 
\~).C l,{ .?. I. l 1- c:..Gs o-1 ~1, \ :4-\..\ \ . ~_) r2:i2 --~'i .'5 
\~;;)S \.I.-' \ . ll- , .cq l'\ .lc;.C. 1.·z.c;; I, c;q 1"2, <(q -~Cf l-f 
\C2:,o S .{) {. \l' 7, I<; Q-1~1- \ .v.. L l.<n3 12 _q~ -C...7..., 
I()~ 5 . ::::1. \ . I "l 7,'2..'2. CS, 1-S '-I \. \ 4 I. '51- 17.Ci.? -70. ""'i, 

Final: 

SAMPLEt~L-, CTION 
Time: \t>l-\D Pu"-9 &1-il'i<DC\2~ Date:00. ~ \ ~ AM/PM Method ~!;.I j;1+~H:)(, . 

Appearance of Sample: C\U/ Actual Sample Flow Rate: ~cm ml/minor 
Umin 

SAMPLE BOTTLE COLLECTED: ~ :)~ 1:L b.-\+\.,1 

SAMPLING PERSONNEL 

Name: \,,Heh ... \ Kosc~o.Q... Company. AECOM 

.---~-~~~~-~~--~---------~---~~--------- --------------~ 



Low Flow Ground Water Sample Collection Record 
AECOM 

Client: 
Location: 
Project#: 

INSPECTION 

Label on well? YES ~ Is cap locked? 

~s 7t Is reference mark visible? YES Standing water present? YES 

Condition of well G-o- I Any indication of surface runoff in well? YES N 

Weather (_~(2..C..,. Air Temperature. f:,~' 
Notes: 

STATIC WATr LEVEL PRIOR TO PURGIN~ ·:1"•:· ... •-
Date: (i'\ 1...~ hi. Time: o'\~":) AM/PM 

-

~ronicTa~ Depth to Wale~: l-JC Measured with: Chalk & Steel Tape 

Length of Well: 'd'.§-01 Decontamination: Pre Steam Cleaned e Other 

WELL PURGING 

Date: \{jh\S C) '\\-i:-; ~ \ ~ Begin Time: IQ-SO AM/PM Purging Equipment: fk11~-\,,I\-, p~ ?a 

End Time: 11~-s AM/PM Decontamination: Pre Steam Cleaned DI Water Other 

CALCULATION OF 1 CASING VOLUME ~ 
'). ~ .o\ ft. Length of well Yield: ~LOW 

, .. .l-0 ft. - deeth of water (before eur9e start) If low, recovery time: 

ft. =length of water column 

x conversion factor (2" well) 0.16 Actual volume purged ~~t gallons 

Gal. =1 casing volume Actual purge flow rate ml/minor 
L/min 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (DC) 

(Feet) 
<O 33' +/-0.1 +-3% +-10% +/-10% +/-5% +/-10 mV 

Start: \\C) 'i; 3-~ 1.-is 7 .'11 0 -~0'1 \ :oo G. '51< 11,'f, Ct() • G, 
l \ I 0 4-~ \."L~ - . "b \.\ o. G()Ci \. G'S' ~. <_"l., 11.~I C 4. 0 

\ I -;- Lt .C I _z_c; .Q,'2. ().~61- () ,a.o ~.I.\~ (I.~ (. "2.-3 
\ 1'20 c::,.._O l_ l. 'S' ·:--..0::>. G.Go~ I.()~ <o- 2>:J. 11.<:;,'1 <t;5,q 
H1.S s.-;). I. 2fo ~ .\l'1 h. C,n~ I. L."' b.?.'5' II C. I l~.2 
\ l 1-l'-\ (6.<..I 1-2~ ~. (() ". <oo~ I. \{r"l, ~-13G 11. '-(' 7G ."' 

Final: 

SAMPLE C~LL~,• ION \\ 3~ Pe.11~-\---lhL p\)'\<.'{? Date: <'.> "\ 1,-; \ 'l( Time: AM/PM Method G Lil t©9 2 '5' ll3$' hi( 
I . 

Appearance of Sample: C\,e.... Actual Sample Flow Rate: ~(.)t) ml/min or 

SAMPLE BOTTLE COLLECTED: d- ~~ r--L \i--.+'\"\,.) 
Umin 

SAMPLING PERSONNEL 

Name: \-,N, <-" .. \ ~lcsd c:.~ Company: AECOM 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwelllD: I CG..,. h~co{)I - 40.C 
Client: 
Location: 
Project#: 

INSPECTION 

~ Label on well? YES Is cap locked? YES 

~ Is reference mark visible? YES Standing water present? YES 

Condition of well Gti'l:>J Any indication of surface runoff in well? YES 

Weather C\e...,.. Air Temperature: ~'Sil 
Notes 

STATIC 7~TER EVEL PRIOR TO PURGING 

Date: 0 ~ ('i, Time: CGl3.a AM/PM 

~ pe Depth to wa\er: 
1 \ _ 2.cl Measured with : Chalk & Steel Tape 

Length of Well: 3~:.6c, Decontamination: Pre Steam Cleaned e Other 

WELL PURGING 

Date: o, \-i<-\\\ Begin Time: 114'5 AM/PM Purging Equipment: tt11~-\-.. lh L 011 . f 

End Time \2 30 AM/PM Decontamination: ~ Cleaned DI Water Other 
g 

CALCULATION OF 1 CASING VOLUME 

'G -:io..u. ft Length of well Yield LOW 

\ .7 ti -
ft - deeth of water !before eur9e start) If low, recovery time: 

ft =length of water column 

x conversion factor !2" well) 0.16 Actual volume purged ?>.q gallons 

Gal. =1 casing volume Actual purge flow rate ::<.cm ml/minor 
Umin 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% +/-5% +/- 10mV 

Start: noD ~-'S \ ."l\.\ / . C\:> O , :\--i1 ~ _7'),, (o .30 II. 3~ /I b , I 
\Lo'S ~ ."".+ \ .11.l. -, .0. l (') -~c.~ "l, tfL r;_ -:,c;:) \ 11- 1-z.2 ~ 
1710 ~ 0 \.1 '--\ ,.~o Q -~~°'I l . \~ G, 31 I . 11 l?,o . I 
11,c; ?, .~ \ ,u ~ -~'5 ~-3~, ') .r;~ f., . ")':l,. 1.-;iy 1'2 '\ I 
:T2.o ")., .~ 1-1-~ 'b-~~ O•~) \ . (.,\,\ Co . 7Q ll . <t,~ \2~ -'S' 
1."H ?, .9 I .2'< 1, .62. 6-3Gi (. 3-S ~---:30 \(') ,QS" 133.~ 

Final: 

SAMPLE 
1 
f ~rCTION 

Date: ""' 
1 

\~ 
Time: \ 1 _°2)('\ AM/PM Method ~ .-/../-1,t Pul'f' 

I I C\ec.-Appearance of Sample: Actual Sample Flow Rate: 3 ,,n ml/min or 
Umin 

SAMPLE BOTTLE COLLECTED: d,. J.5::0 cL ~01-rli.J 

SAMPLING PERSONNEL 

Name: Nic-M ll 05ci (:1.1. Company: AECOM 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwelllD: I Cf:1-M'N dr/[2.. - IL.I-[ I 
Client: V~~ 
Location: Gt"""1 /,~, fl\ 1: 
p . t# .~ , J roiec 

: ~"1'34 d>"f - CfZ_ 

INSPECTION 

'60\½ Label on well? ~ NO Is cap locked? @) NO 

Is reference mark visible? @:, NO Standing water present? YES ~ 
Condition of well c~ot:J. Any indication of surface runoff in well? YES .,_f!-i{o) 
Weather s~~ Air Temperature: ,3 
Notes: 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: '1 J-z..S JI 0 Time: l~tJZ Q),M . 
~ /-'5~ ~ onic Ta~ Depth to Water: Measured with : Chalk & Steel Tape 

/'-1. o'::f_ Length of Well: Decontamination: Pre Steam Cleaned DI Water Other 

WELL PURGING 

Date: '1,L-zs il~ Begin Time: ,, 4!ZS @lPM Purging Equipment: ~ex,sla [h ·c. 
End Time: (7... ( s: AM/~ Decontamination: Pre Steam Cleaned DI Water Other 

c:::N:w TubinD 
CALCULATION OF 1 CASING VOLUME 

/4.t>4 ft. Length of well Yield : ~ LOW 

/.S~ ft . - deeth of water (before eur9e start) If low, recovery time: Alf>r 
r'2 ... S\ ft. =length of water column 

2.-~ 
x conversion factor (2" well) 0.16 Actual volume purged l .';t- gallons 

Gal. =1 casing volume Actual purge flow rate 
~ r 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% +/-5% +/-10 mV 

Start: IIStb 0-~ .\1) (b ~-UJ '1- n.~s o.i., ?, ::i,- I 12. U) 't- '1'2.."l 
11<~ Q.\p • Co rh lc1-"l-'Z. o-ss 0-~ ~- 33 12.r,. l~("'-1 .C, 

\ 'Z-<P" ~-°' .\,no v-"1-7 D-S'') f).~L( '3·'Lc6 (?_ L ~S3. \ 
("1.~ I. '2- -too '°-1-4 ('J -'55 o:~l o ~-\'3 l '2.. Lt t.Lf y. \ 

C'Z... I 0 ,. ' . uci) fn."':f-~ '1-S «; (') .11119'?, '3 3.m3 /'2..ln 1.L~S-l 
n. ,i; I I # -uc6 lo-1-lP C).'5C, ().~"2:, ~ _.-64 l ?... <S I ..1-"2, ~ 2 

-

Final: 

SAMPLE COLLECr ON 

Date: O! 1-z..c; I~ Time: AM/PM Method ~tft~¼\.\ic.. 
I I 

f\_W. ( 
~ r 

Appearance of Sample: Actual Sample Flow Rate: 

SAMPLE BOTTLE COLLECTED: 2- - 1-SoiY' \_.. 

SAMPLING PERSONNEL 

Name: y,_.. Q{t}(\o\~ Company: AECOM 



Low Flow Ground Water Sample Collection Record 
A:COM 

Client: Ot C) 
Location: Ci.,.. f,""' , fl',~ 
Project#: (J r$ 51 C-34 (P"l . t/,1... 

\1-

INSPECTION fw'f>o\b 
Label on well? Q NO Is cap locked? NO 

Is reference mark visible? ® NO Standing water present? YES ~ 
Condition of well (.g!Zl;b Any indication of surface runoff in well? YES ~ 

Weather ~~(\,U Air Temperature: ,3~r 
Notes: 

7 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: q /-z_<; f I E3 Time: I ti tit> '"D/PM 

Depth to Water: l-'-' !:f. Measured with : ~ nicTa~ Chalk & Steel Tape 

Length of Well: 2.s.1~ Decontamination: Pre Steam Cleaned ~ Other 

WELL PURGING 

~u,~l}" Date: crlz.sl,e Begin Time. •:;_14t ~ 
Purging Equipment 

End Time Decontamination: Pre Steam Cleaned DI Water Other 

~ CALCULATION OF 1 CASING VOLUME 

2S-l °\ ft. Length of well Yield: ~ LOW 

,. '14 ft, - deeth of water !before eur9e start) If low, recovery time. ,JA, 
2,...~ ft. =length of water column -

x conversion factor !2" well) 0.16 Actual volume purged ~ '2 ·';:> gallons 

3 -"n Gal =1 casing volume Actual purge flow rate ::;,.sgS r@t,or 
L/min 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

o-5 (Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/-10 mV 

start: l?'Zn (ZS. 'B 1-5°1 -=f:1... rlt rn .4 o.l 25.tb l ¢. '2.. I 
'"' - ?_ 

u...Sc.~ 
1254> '. I 1-"?0\ T•L 1- 2) . L\ 1' 'Z.. ,~_-,._. 10.~v Id>.~ +S<,.u, 

l-l4 ~ff M I· LI 16"\ ,. 7 _o, m. '--\"1-'L ln.~ 
'"" '2,,~ 

~-cfj -4--$.~ 
l'l.45 I. "1 \ .t:;O( --,. ~" m.4~::1- -=;_~°\ w °1-'BY ICD.t-\ 4lJll-S 
l'Z. S'1> 1t . d I ,t;O\ -=r=~l.- c,.41-4 t-1. "S"l '7-SS ID .4 J..f,,U .dJ 

-

.. 

Final: 

SAMPLE C LL~rlON 
Date: Q\ 1..S I~ Time: l-Z..'S<h AM~ Method ~ext5tttl Jt·e-. , I -
Appearance of Sample: cl.uA<" Actual Sample Flow Rate: 3s~ ~ or 

-
mm 

SAMPLE BOTTLE COLLECTED: 7- ... '7-.Se> M...L 

SAMPLING PER~ EL ~ 

Name. }L. ~ l Company: AECOM 



V 

Low Flow Ground Water Sample Collection Record 
A:COM 

lwelllD: lcc--,,MW(/)o2.- 3S.t:p 
Client: 'D~ Q I 
L . l< ocation: g,;tf ~• 1-
Project#:L, (d:\ 4 (f)°'f .dJ2-

INSPECTION 

Label on well? @ NO Is cap locked? 

Is reference mark visible? ~ NO Standing water present? 

Condition of well GiO\:)d Any indication of surface runoff in well? 

Weather ~VA~ Air Temperature: 

Notes: 
. . 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: q 1-z..s I ,~ Time: t'hCl s~ ~PM 
I . i~a~ @iectronic T~ Depth to Water: Measured with : 

Length of Well : Decontamination: Pre Steam Cleaned 

WELL PURGING 

Date: ~ t-ist l Eb Begin Time: \5: '2-5 AM@ Purging Equipment· 

End Time: 1s:ss AM@ Decontamination: 

CALCU~~ON OF 1 CASING VOLUME 

"l.. 4 • L-f ft Length of well Yield: ~ LOW 

'· '" ~ ft 
- deeth of water !before eurge start) If low, recovery lime: tJA.. 

~t.-1-1- ft. =length of water column 

'2.-~ 
S.1-

x conversion factor !2" well) 0.16 Actual volume purged 

Gal. =1 casing volume Actual purge flow rate ~~ 
Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) 

o.s (Feet) 
<0.33' +/- 0.1 +-3% +-10% +/- 10% 

Stani- -l 5 '3,S K!ili>o': , . \."'1-cb f'.-Z...~ r;:~lo1- -Z..4-~ l4 .4.~ 
l':>Lf G, . \.~ 1.-::i--m ~7>S m. ~nL\ \3.-::f- \'l. . 4l" 
/SL\<:. l.l 0 l.~r~ ~~cf> ~-'&RI ~.-~,t l'l -9~ 
,c:; <.,1> I .°I (-":\.-( > ,.4 <P 0•oS'5 'i ·'1'b \,'2. -"l-~ 
1-5'5$ '2.1 l. "l--1 ') -:J .&.l'2., 'd). ~'$'2... ~ .1.,r; \ ~L, '-f !) 

-.. 

Final:lS'iS -Z, I 1-':ril T-'-t "2.. n:~sz.. .. 3.L,S /7-4~ 
SAMPLE CO LECTlf N 

Date: fl'l 'LS I~ Time: ,s,ss AM/llf.D Method f-llits\tt I.ff v 
' 

, ...... 

~ ~~ NO 

YES t:?!9 
YES ~ 

-,~ .. f-

Chalk & Steel Tape 

e Other 

Hn~-la~c 
~ned 

g 

gallons 

~ or 
Umin 

Temp 
(OC) 

+/-5% 

,~.s 
ht> ."l 
1,.,-1..1 o 
\d),\., 
1c,;,4 

\1/).'-f 

Appearance of Sample: clLJA/" Actual Sample Flow Rate: ~(J> @ or 

'2- '2--S"O ML-
Umin 

SAMPLE BOTTLE COLLECTED: 

SAMPLING PERSONNEL &-
Name: /{__. &cm, Company: AECOM 

DI Water Other 

ORP 

+/-10mV 

.f-lD~"Z. 
~ IDlo-'P".> 
f- ,os .s 
+- )03.C::. 
-4-lo'l..L 

\-- l.~7-2-



Low Flow Ground Water Sample Collection Record 
A:COM 

jwell ID: I CG.,. M \.-l (])({) 3 ~ 1 L\ .Q) 

Client: 
Location: 
Project#: 

INSPECTION 

Label on well? @ NO Is cap locked? 

Is reference mark visible? YES © Standing water present? 

Condition of well Gc),,J Any indication of surface runoff in well? 

Weather C,b Air Temperature: 

Notes: 

STATIC "rER LrEL PRIOR TO PURGING 

Date: (:fJ.. '2.. S \"' Time: \CO :¼ AM/PM -~ Depth to Water: ~ .2CJ Measured with . 

Length of Well: \S,.\ I Decontamination: Pre Steam Cleaned 

WELL PURGING 

Date: o<\ \ 'L~ i l't Begin Time: ,sos AM/PM Purging Equipment. 

End Time: l1Sl-\S AM/PM Decontamination: 

CALCULATION OF 1 CASING VOLUME 

IS· \I ft Length of well Yield: '&LOW 

~.1.o ft - deeth of water (before eur9e start) If low, recovery time; 

ft . =length of water column ~i. ~ • . 
~:t x conversion factor (2" well) 0.16 Actual volume purged 

Gal. =1 casing volume Actual purge flow rate 3@ 
. ' • 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) 

(Feet) 
<0.33' +/-0.1 +-3% +-1 0% +/-10% 

Start: \~""2.,C) \.S <f:.."2.. ""2. +:14 0-"&~1. 1. :i+ --~' 
\ i:._1,<; \. ~ q__ ,""2, "2. -:J .➔'-'. 6 .1570 ') ~s ~ .1 ?. 
IC.°l..6 ::l... \ <:.r...x1 +.S"-b o.S+<:. °'~ !'I .c o 
I c:. l,C :t.'-'\ Ci_.<.fZ- t,c;q D . ~\ .. 41 l-- _q(o 
t°S'-'\O ·d -+ <{;2$1. ·+ .S 't:. Q.\'.:>t C:, I 1...'\ °> - 'l '). 

Final: 

SAMPLE CrLLI CTION Peo~+-''•C. ~r-v, 
Date: Ci "I '2-<:; \K Time: IS\..\~ AM/PM Method 

I 

<@ I YES 

YES 

]0 

Chal~teel Tape 

rat, Other 

-Rm£+Jhc. Pll .,. ~ 

g 
~aned 

gallons 

ml/minor 
L/min 

Temp 
(OC) 

+/-5% 

11.~I 
I -z. ~--q 
17 . 3 2, 
1-i. 7--i'I.. 
l 2..'SO 

Appearance of Sample: C,\e.~c Actual Sample Flow Rate: '3CH) ml/minor 

~-~½ 
L/min 

SAMPLE BOTTLE COLLECTED: ~ '.l. ~o t-.L Se. "-1\J.. 

SAMPLING PERSONNEL 

Name: Mic'n.,,.\ l<<>S,Cl"1.. Company: AECOM 

DI Water Other 

ORP 

+/-10 mV 

-0L+ 
- S 'i . I 
- S 4. I 
-K, q 
-S'-l . 0 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwell ID: I CG- M ~ (C(D 3. 3""2..0 
Client: 
Location: 
Project#: 

INSPECTION 

Label on well? ® NO Is cap locked? YES ~ Is reference mark visible? YES ~ Standing water present? YES 

Condition of well ~ Any indication of surface runoff in well? YES 1ili 
Weather C,\rz.41. ( Air Temperature: """1 (1) 

Notes: 

STATICW1 nER VEL PRIOR TO PURGING 

Date: Cl\ 2c; \~ Time: \ D ::>~ AM/PM -
~nicT-:;, Depth to wdter: ~ 'S-<D Measured with : Chalk & Steel Tape 

Length of Well. ~}B.i Decontamination: Pre Steam Cleaned (5r Other 

WELL PURGI\G 

Date: (jl\ 1, ~ \ \ ~ Begin Time. \C,Do AM/PM Purging Equipment: Pc" \+J+-'" p.., r_\() 

End Time ~G6S AM/PM Decontamination: Pr1a St1aam Cleaned DI Water Other ,,.. 
wTubing") 

CALCULATION OF 1 CASING VOLUME 

~ 2,\ -'\'b ft. Length of well Yield· LOW 
'i).'::)(l) ft. • deeth of water (before eurge start) If low, recovery time: 

ft. =length of water column 

:l.Y x conversion factor (2" well) 0.16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate ~Ql) ml/min or 
Umin 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

(Feet) 
<0.33' +/. 0.1 +-3% +-10% +/-10% +/-5% +/-10mV 

Start: \(o\5' '\( \ .5 ~ -\1- t.C\i () .:)~<\ <"i 11- ~ .4'1.. \ () G,\..\ bl.I 
\<i-.).0 \ . :I:, -<: ,\1. / qq C:,.:2£:.l\ ::S. '6 '2. q_ .(;;, \ jc,.c;~- ~G y 
\(o'lS t., \ '\,_17 C/....C1- O<~G~ ·t . '2-G "1..5:'>... IC'i~ b._< 10-C\ 
\(oJ..41 d.-4 \,, \1, q_ ,01" ~.~c;,, ' ·G'-1 i.s-1 I(') . '5. '1 7-:::i....Li 

Final: 

SAMPLE O\l CTION 
Pc:.,1J .l-h. \\(\~ Date: C) "I 'l"<. \K Time· \~~~ AM/PM Method 

I J 360 Appearance of Sample· CA~ Actual Sample Flow Rate: mUmin or 

~~0 1-.L b.»\i 
Umin 

SAMPLE BOTTLE COLLECTED: ~ 

SAMPLING PERSONNEL 

Name: Mie,\v1 l(.isc,;i Company. AECOM 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwelllD: IC6-MW¢x/)4-/4.{6 
Client: '0€.Q 
Location: Gt ""':'I \i~ •MT 
Project#· rj , · \p¢SlP~'f 

INSPECTION 

~lb Label on well? ~ NO Is cap locked? NO 

Is reference mark visible? w NO Standing water present? YES do 
Condition of well ~~J~c.asJ Any indication of surface runoff in well? YES @:) 
Weather Air Temperature: S 't_ of-
Notes: 

STATIC WATER LEVEL PRIOR TO PURGING 

Date: , I Z. v I, f'.. Time: /<II°! 4'JPM 
I l.FA ~ Depth to Water: Measured with: Chalk & Steel Tape 

Length of Well: /3 . 7-~ Decontamination: Pre Steam Cleaned ~ Other 

WELL PURGING 

Date: ~ l •Lf.1 IL s Begin Time· 11 ~~ 0WPM Purging Equipment: r(.,{( skll'-
1 I 

End Time. ,13 rj @JeM Decontamination: Pre _$team Cleaned DI Water Other 

c ew ~ 
CALCULATION OF 1 CASING VOLUME 

13.1-lf ft. Length of well Yield: ~ LOW 

2. ~"J ft. - deeth of water !before eurge start) If low, recovery time: tJ.A-
1¢. t,5 fl. =length of water column 

/. -:{-
x conversion factor !2" well) 0 16 Actual volume purged gallons 

Gal. =1 casing volume Actual purge flow rate 't r/t/ ~ or 
Umin 

Notes 

Time Volume Depth lo pH Conductivity Turbidity D.O. Temp ORP 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% +/-5% +/- 10 mV 

Start: J/ ~ t: (1).~ 2 .°I"; ln.+u rA -~-- '2.. . 'LB 7-.LI l I r-1\. LI -St>.4 
I I I th . 1- '2. 4' s 'ft ti,'B rn-SS ~ . \ ?- '-I. ct,(/; J ~. c::: - ~("\.ttl 

II I e; ,. LP 2.,~ (11 . t,.,P., .rA. $5 '-~ ~ ..... L..l°I ,,.,, . s - SJ. ll,. 

Ind ?. t-h "1 _., ~ /(). ~lo b.<;;t ... 
' · T. 71-

'3.,-ho, 1t/J. (LJ -)I-~ 
117...~ "2.. ~ ? -~ 'Z, ln _\o-=t tb,StJ ,.-z,o, "2 rl,°'I. (l'ti, l&/ - Sf.{,, 

I I -z., rf., 2 .--=1--- 2 .""\-Z. lo.llS ("}),S(p 2 ,rt\ "':r i;. r1> LI 1(6.-=,-- - 'SJ .4 - , 

Final: I/ 7,rJ 2--~ 7 .Di 7, (4 . ~<;. ~ . .:;..;-_ '1 .d) +- ~.dJ'-1 Jo.:,.. -5/-'-f 
SAMPLE Co/tECT ON 
Date: q '' l IJ rip, Time: If -z...,-1, Aih.iPM Method rP.ttc /,. /1,'r_ 

I I 

c.Lt.o.r 
I 

9¢¥ Appearance of Sample: Actual Sample Flow Rate: ~ r 
Umin 

SAMPLE BOTTLE COLLECTED: '1. - 1.S:~ M kS 

SAMPLING PERSONNEL k 
Name: IL. Gckiol Company: AECOM 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwen 10: I C C-1- f{\ ~ [he/) L.f - 3,0.¢ I 

INSPECTION 

Label on well? 

Is reference mark visible? 

Condition of well 

Weather 

Notes: 

Date: 

Is cap locked? 

Standing water present? 

Any indication of surface runoff in well? 

Air Temperature: 

Depth to Water: Measured with : Chalk & Steel Tape 

Length of Well: Decontamination: Pre team Cleaned 

WELL PURGING 

Date: __ °J-1-1/~z.ll~ ~J .... 1~6"-______ Begin Time: 

End T ime: Jri'tS 
Purging Equipment: 

Decontamination: 

$ /PM 

AM/PM 

CALCULATION OF 1 CASING VOLUME 

'2. 0\ • 1-2.. ft. Length of well 

2. · ft . • depth of water (before purge start) 

Yield: 

If low, recovery time: 
~ ow 

* '2- ., ft. 

__ 4_. 3~ __ gallons 

=length of water column 

x conversion factor (2" well) 0.16 Actual volume purged 

._'-....<..;._.-, __ Gal. =1 casing volume Actual purge flow rate 3 ~:¢ ~ or 

~ 1tJfl .Jvv L/min 
Notes s;¼s~~ e:;;~M~;~~;,~, 
Time 

Date 

Volume 
(gallons) 

Depth to 

Time· / 

pH 

(SU) 

PM 

Appearance of Sample:;;.: _ _ ...,Cli.Ac_~"-------
SAMPLE BOTTLE COLLECTED· 

SAMPLING PERSONNEL 

Name. it. Gi C nol h 

Conductivity 

(mS/cm) 

Method 

Turbidity 
(NTU) 

Actual Sample Flow Rate· 

Company: 

D.O. 

(mg/L) 

~ or 
Umin 

AECOM 

Temp 
(aC) 

Other 

DI Water Other 

ORP 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwelllD: ICG1-MwrJ>¢4 -1.lg.¢ I 
Client: 'O f.Q 
p . t# JI 
Location: ~"°'-'(\;~ fJ'- -Z:: 

roJec : lo cJ>Sto?> 4ec:ri 
INSPECTION 

Label on well? Q NO Is cap locked? 

Is reference mark visible? '€V NO Standing water present? 

Condition of well C::, fr:J,1(liu,. t Any indication of surface runoff in well? 

Weather Air Temperature: 

Notes: 

STATIC Wr ER EVEL PRIOR TO PURGING Lf 
Date: q "t.~ 19} Time: ' 0 \ AM/PM 

Depth to Water: 1. ,--=t4 Measured with : Gi"ectronic @ 

Length of Well: ~-05 Decontamination: Pre Steam Cleaned 

WELL PURGING 

Date: erlztR l, ~ Begin Time: D~S"5 @ PM Purging Equipment: r , 
~'ll..\d> End Time: @ M Decontamination: 

CALCULATION OF 1 CASING VOLUME 

3c:,_9.,5 ft. Length of well Yield: ~ LOW 

'2-, --=r'-i ft. - deeth of water (before eurge start) If low, recovery time: AIA-
• I~,. t I ft. =length of water column 

'?- cp x conversion factor (2" well) 0.16 Actual volume purged 

~. 4=\ Gal. =1 casing volume Actual purge flow rate 3 5¢ 
Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) 
(Feet) 
<0.33' +/-0.1 +-3% +-10% +/-10% 

Start: ~2dJ (J .~ 2 .-=i5 '7.3,I rJ.3~--:1- I @lo ol.G}2 
d'>°l'Z.S f"IJ.Cf', ?.C\S °?• 3-Z.. t'b-~ -Z..'-l it .'L,~ ~.1-cb 
cf>°l2it> I I 7 .C\S -=,..~'L ~ -!)---<. I I ·lr-l- °I . ·.:; co 
e_6"f~S l. L.\ 1.. -°I~ 7--~4 C1> -~~°\ tl'> .°\ I °' .-z.-s 
~OIJ:t.ffl f,"1'" '2. .°\~ :J-. ~s tl>.~4. (/) rh.°'11 °l ."2-2-

' 

Final: ciALt4b I.-:}- '2. ."\c; ~~~ r/), 11"\ (/) (/JAi ,,q,2,.z.. 
SAMPLE co/,,,LE~/.ON 
Date: DJ .I~ ·,"?l Time: £J1PM Method f e,,;{ la IJL , r 

@ &,lh NO 

YES ~ 
YES lf!9> 

S-z..oF 

Chalk & Steel Tape 

~ Other 

f~v; s. kl-h·c.-
Pre Steam Cleaned DI Water Other 

~ 

gallons 

~ or 
Umin 

Temp ORP 
(°C) 

+/-5% +/-10 mV 

,IJ. r/) ~ f lfil, .~ 
0,. D\. ..J. ci I-"'.-, 
C\ Pl ~,r-i.-i 
I Pl- I ~ Co'2.. .s 
J{J . 2- -1-c:;~., 

i 

7¢.z -1--S~. I 

Appearance of Sample; CJ.Lilt' Actual Sample Flow Rate: 3:4> ~ r 
Umin 

SAMPLE BOTTLE COLLECTED. 2.. - '2...$2 u. L, 

SAMPLING PERSON! 

~~. \l--G-tt\f\Ol~ 
Name: ~~ Company. AECOM 

' / 
L..I l J 

V 



Low Flow Ground Water Sample Collection Record 
A:COM 

lwe1110: I C(7 -Mh.l~CoS - \1 .0 
Client: 
Location: 
Project#: 

INSPECTION 

Label on well? ~ NO Is cap locked? 

Is reference mark visible? -Q. Standing water present? 

Condition of well GooJ Any indication of surface runoff in well? 

Weather C\a'll l.i Air Temperature. 

Notes: 

STATIC WrER EVEL PRIOR TO PURGING 

Date: () C\ ') t:; \ ~ Time: I() J-~ AM/PM 

~ I 

Zl,~3 Depth to Water: Measured with: 

Length of Well: \I l2. Decontamination Pre Steam Cleaned 

WELL PURGING 

Date: oq\1! 1i Begin Time. O<>i'SQ AM/PM Purging Equipment· 

End Time: 1 e> '30 AM/PM Decontamination 

CALCULATION OF 1 CASING VOLUME 

\\XL ft. Length of well Yield. @Low 

3.b:, ft. · deeth of water !before eurse start) If low, recovery time: 

ft . =length of waler column 

x conversion factor (2" well) 0.16 Actual volume purged &·-; 
Gal. =1 casing volume Actual purge now rate ~ 

Notes 

Time Volume Depth lo pH Conductivity Turbidity D.O. 
(gallons) Waler (SU) (mS/cm) (NTU) (mg/L) 

(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% 

Start: I ()~D 4_C) ~-~l 7.\0 0 -~lD I.'\'\ ~- )l) 
\a()~ \.\.~ 3_1n_ ' . ?,"'::1- o.'S~"\ l,v.~ S-13 

'" \ () 
~ -1 3,_ <:n. 7. ~G\ O-<;~c, I.)+ S .G;i 

l ~''i" <;_O 3-i1. -,. (i,'1 0 - S 1:i1 ... I . -i..1 I:; -:i., 
,~d..0 s. 3 3-i1.... ,.11. {\ - ~,;1 L11 15 .Go 
101'5" 'S. '\ 3,.'t1. 7.16 0. ~\.\i I. ~2. S-)~ 

Final: 

SAMPLE ~rLLECTION 
Date: () c,. 1~ T )'&_ Time: \ 02)1) AM/PM Method Pc:. •\-\-""L O,,::f 

I 

@ NO 

YES 

~ YES 

iso· 

Chalk & Steel Tape 

!@er Other 

P~- \ .. ,~, P~,f 

~Cleaned . 

gallons 

ml/min or 
L/min 

Temp 
(OC) 

+/-5% 

11 . °?,( 
\I 'C 
U.1.'i 
·, I. -i_ i 

I 11. ~~ 
'I. ~o 

Appearance of Sample: C\v,· Actual Sample Flow Rate: 2,01) ml/min or 

SAMPLE BOTTLE COLLECTED: d.. l'5o 
L/min 

~L ~1"'½ 

SAMPLING PERSONNEL 

Name: fv\,c.,\1 \ltisc\ ... Company. AECOM 

DI Water Other 

ORP 

+/-10 mV 

lt o. r 
\ C. '-'{ 

(p 4 

..... f,. ") 

-- IL.t . 'S"' 
--I'S , 2 



Low Flow Ground Water Sample Collection Record 
AECOM 

lwell 10: I CG -M \..j(b(b ~ ., -is ,0 
Client: 
Location: 
Project#: 

INSPECTION 

Label on well? I NO Is cap locked? 

Is reference mark visible? NO Standing water present? 

Condition of well ~ Any indication of surface runoff in well? 

Weather R~,"~ Air Temperature: 

Notes 

STATIC ~lER EVEL PRIOR TO PURGING 

Date: IDG\ 1., "5 \ "b Time: \Q)~(t) AM/PM 

~~nic~ Depth to Water: ~.Coo Measured with . 

Length of Well: ~ \..\-"1-<0 Decontamination: Pre Steam Cleaned 

WELL PURGING 

Date: (!)°'bi.~,\ Begin Time: \©'aS" AM/PM Purging Equipment: 
\ 

End Time: \lo !C> AM/PM Decontamination: 

CALCULATION OF 1 CASING VOLUME 

::t I..\ -l-0 ft. Length of well Yield: ~ LOW 

~ .G,O ft. - deeth of water !before eur9e start) If low, recovery time: -
ft =length of water column 

x conversion factor !2" well) 0.16 Actual volume purged -
Gal. =1 casing volume Actual purge flow rate fflU 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. 

(gallons) Water (SU) (mS/cm) (NTU) (mg/L) 
(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% 

Start: \C)-3) ~."1- ~ .1-2 ,.o3 0-323 v. I~ ~-~ ' 
\O~ 3 - 0 ~ ~2. /. \c. o. ~"2.'"2.. (). 3'6 '5_ <;, o 
\\00 ~ -3 ~ -12 /. 2>'S 0. ~-1...:1.. 6- 11- S.S+ 
,,os '3~ ~.12. 'i. ~<o () • ?,. .,_ .1- ~- \~ "S -~ l 
I\ Io 2,.(t 3. ."'.:\11 7. Co\.\ 0- ?,""2,.1.. 6. 1-;- ~ - '<;.9,. 

I\ I~ I.\. '1.. 3 . .\<; 4.+\.\ 0. ~7 I 0. \ \ S. '\C 
Jld--0 \.\ . I..\ 2, -"l<. 1-➔°i 0- ~ Ll.. CJ . i:'I IS .~i 

\\'l.<:; Lt -~ 3 _ ~ +- '~ 0.1,"l...1.. \),l..,c.) ~ ,'-:\ C\ 

Final: 

SAMPLE ~iLLE .,TION 

Time: \ \ ?-,(l) Pe./\~tJ.+>c.. Puf'-f Date. (;i:;. Jr. I\, AM/PM Method 
I 

~ NO 

YES ~ YES so~ 

Chalk & Steel Tape 

~r Other 

fe,,,\tc.-1-hc, Ai~ 
~Cleaned 

I 

gallons 

ml/min or 
Umin 

Temp 
(OC) 

+/-5% 

(1 .o I 
l .91 
i.'\4 
~ ~, 
l . -:JO\ 
'L1, 
~ :\.a 
b <i,c; 

Appearance of Sample: C\,t, .. Actual Sample Flow Rate: 3(jJ ml/minor 
Umin 

SAMPLE BOTTLE COLLECTED: d-- ~ so "" L b•1"\\ts 

SAMPLING PERSONNEL 

Name: t-,,\·, c~Q,I \<osc·,..,, Company: AECOM 

DI Water Other 

ORP 

+/-10 mV 

'f~ 4 
q~,~ 
91-~ 
bO,q 
YI-:> -, . \ 
-9 ,l. 
-17.C> 



Low Flow Ground Water Sample Collection Record 
A:COM 

Client: 
Location: 
Project#: 

INSPECTION 

Label on well? ~ NO Is cap locked? @ NO 

Is reference mark visible? NO Standing water present? YES 4fo) 
Condition of well ('"2._-,".t. Any indication of surface runoff in well? YES ~ 
Weather ~ a.• ~ Air Temperature: 50 
Notes: 

-

STATIC WAj.ER LrEL PRIOR TO PURGING 

Date: O<>i 1. c:; ''b Time: I a °3"1... AM/PM 

~ I I 

Depth to Water: Measured with : Chalk & Steel Tape 

Length of Well: Decontamination: Pre Steam Cleaned ~er Other 

WELL PURGING 

00\ t1..c,, ,~ • 
Date: Begin Time: \\~o AM/PM Purging Equipment: 'Pe.1,~+Jh. r-\i ( £ 

End Time: n .. ,, AM/PM Decontamination: ~eaned DI Water Other 
Tubin 

CALCULATION OF 1 CASING VOLUME 

V\1_."'fi\ ft. Length of well Yield: eLOW 

':) .Oi1. ft. - deeth of water (before eur9e start) If low, recovery time: 

ft. =length of water column 

x conversion factor (2" well) 0.16 Actual volume purged s:2..- gallons 

Gal. =1 casing volume Actual purge flow rate '3tm ml/min or 
Umin 

Notes 

Time Volume Depth to pH Conductivity Turbidity D.O. Temp ORP 
(gallons) Water (SU) (mS/cm) (NTU) (mg/L) (OC) 

(Feet) 
<0.33' +/- 0.1 +-3% +-10% +/-10% +/-5% +/-10 mV 

Start: \\ ~ '5 '-\.0 3' .00 ~.\\ o. "bt> 1. 2~ 1.. Lli; i~ ~~o.'b 
\d..Ql1> - '-\ .'-\ '.:2..0o ~:-1..'-{ 0-~O"\.\ ~ .<=t'-\ I.'-{ I </.,;{._q) - <{~. 3 
\J..ars •-V\ 3 . 0L ~ :-1..'l.. o.,Q i <o - c;,(,) \. '-'l l ~ 1-C - "t4 .G 
ld.\CO 5 ,1.. o . O""l. <t .\~ Q.°?-,t)\) ~.~~ L L\ o '(\.~ - -:iC( ~ 

· · - i1 
. . 

Final: 

SAMPLE ~f:LLI CTION 

Pu \\-c Date: d C-\ 2G. Ii Time: \--i._ ,-i;. AM/PM Method P~.,<+,1-h, 
I 

Appearance of Sample: C~t.. - Actual Sample Flow Rate: 30:t ml/min or 
Umin 

SAMPLE BOTTLE COLLECTED: ~ ;), °':lQ DL b.\\~1 

SAMPLING PERSONNEL 

Name: Ni<:..\. -1 \< .. \~ .. Company: AECOM 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

 

Appendix D – 
Waste Manifest 



Please print or type. . Form Approved. 0MB No. 2050-0039 

UNIFORM HAZARDOUS 11 Ger erat%IQ.Number . ii G i.:. ~t,;t:; 
WASTE MANIFEST 

1 { liOt~ . 12. Page 1 of 13. Fgergen~ R~~ J'ffl r crr2sn§ u32 3 4 FLE 
5. ~ll!stw'.Ll\l;/.a.fil~.@Q9 ¥ajll~~ dress Generato(s Site Address {if different than mailing address) 

10 2:0 •:::.tty SI' G~.~~n DPW2.471 Ir t~bi~t $\•~~ . 
Gf91iing, ~I 973&. 

f 
Gr:::ryUreg,M! 4973$ on "'; s r,J.aooo I Generato(s Phone: 

6. Transporter 1 f(!!!)Pa~y N:~i "" . , . ~I ~ill~ I U.S. EPA ID Number 
f' "'I" • ••• •• ..14)1.i4ll,i.uL . • ~ ~ - I ~oe:,rr~~~ {n•Jt 1,:, I I ' ...J ' Iv.::>,_, t I 

7. Transporter 2 Company Name U.S. EPA ID Number 

I 
8. Designated Facility Name and Site Address U.S. EPA ID Number 

@ffl.ai1 t't~t1J8ffi ~OOr:\da- hl~ MiR000{J37.291 66:lA.wnh dfi~ 
1m&S6Uauga. ON u,J 4fli 

Facility's Phone: {005)822-3781 I 
9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Codes 
HM and Packing Group (if any)) No. Type Quantity Wt.Nol. 

0:: 
1 · NON OOT R~GUlA'l\10 MATERtAL, (Sl»L) 

0 Dn1 i ___..t 15" /~ ;J ~- .,ow 
w 

2 
· fifOH 001" fw.GtJtA'f:iiJ z .Mtffi 1 tGROfP.4Wi-'A1fRt w 

Cl . J3 ])r,,1 17, (hj f 
3. 

4. 

14, SP!!~ r aofrlJlWmJctions an,9-f-dditional Information 
.!. • t; A " - . r, / ...> ,1 r:.r / 
:LCH11~991 -7 

• ')( fs •f 

.. 
r' ··"·"'- c:.:•l- ,s,,JOA n., n.nt~W~"" ·"'"t.,.f~.!t.e <"b~.t"'\.t ~-i. 1hol.,w;'- l"t~ .. INh-..l t°<" !O,C.•Wvt'.!1.f .,., "1J"f n.--,&hci1i, ,a a..~.ztV..,..,:.2i hnn-c:.,·~...u~ ,, ... ,v.,,n:,r:a~ ~,,.,,. f 

15. GENERATOR'S/OFFEROR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, ard are classified, packaged, 
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and I am the Primary 
Exporter, I certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent. 
I certify that the waste minimization statement identified in 40 CFR 262-27(a) (if I am a large quantity generator) or (b) (ifl am a small quantity generator) is true. 

Generato(s/Offero(s Printed/Typed Name I.\"' \ichr..\~ ol: +\,, ~\, h Signature J,., Month Day Year 

M,r ho.\ I,(('\~(. \O.,, t'l(lr. :i- .. 1. l- Af C,/\'or r Gut!,IL J/i I 12 I o I 18 ,, 
...J 16. International Shipments D Import to U.S • D Export from 'u.s. 

I 
j:... Port of entry/exit: 
:!!: Transporter signature (for exports only): Date leaving U.S.: 

IX 17. Transporter Acknowledgment of Receipt of Materials w 
Ii: Transporter 1 Printed/Typed Name 

!)1 1 <<-tl/ 
Signature 

1-l "- -(. 5· I) l--1 LI, 
Month Day Year 

0 ,JL.£/· I 
. cl' I J.!. I o~ 11u a. ., ... 

U) 
Transporter 2 Printed/Typed Name Signature Month Day Year z 

~ I I I I I-

l 
18. Discrepancy 

18a. Discrepancy Indication Space D Quantity □ Type 0Residue D Partial Rejection D Full Rejection 

Manifest Reference Number: 

~ 18b. Alternate Facility (or Generator) U.S. EPA ID Number 
:J 
c3 
i'.f Facility's Phone: I 
0 18c. Signature of Alternate Facility (or Generator) I Month I Day Year w 
!ci: I z 
Cl 19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems) en w 1, 

,2. 13. 14. 0 
IU l. H14.1 

l 20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in Item 18a 
Printed/Typed Name Signature Month Day Year 

I l I I 
EPA Form 8700-22 (Rev. 12-17) Previous editions are obsolete. GENERATOR'S INITIAL COPY 

fl ~.mt-tt. ~~. ( ~rmlt'tlW' ~ fuf arn2 wf.! ow~ ttll! ~e thO Qt!!rAftU(W is mt~-



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

Appendix E – 
Laboratory Analytical 

Results 
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