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Maine Department of Inland Fisheries & Wildlife 
Attention:  Nathan Webb 
284 State Street, 41 SHS 
Augusta, ME 04333 
 
Subject: Report 

Environmental Soil Sampling and Testing Services 
  Brownfield Game Management Area Shooting Range 

Fish and Game Road 
Fryeburg, Maine 

 
 

1.0 INTRODUCTION 

In accordance with our Proposal dated November 7, 2014, and State of Maine Bureau 

of General Services Agreement for Consulting Services #09A-201412152141 dated 

November 21, 2014, S. W. Cole Engineering, Inc. (S.W.COLE) has provided 

environmental soil sampling and testing services for the Maine Department of Inland 

Fisheries & Wildlife (MDIF&W) Brownfield Game Management Area Shooting Range 

(the “Range”) in Fryeburg, Maine.    

 

The historic use of the Range for rifle, pistol and shotgun target shooting indicates the 

potential for lead-contaminated soils to be present.  

1.1 Scope of Services 

Our scope of services included attending an on-site project meeting, preparation of a 

Soil Sampling & Testing Work Plan, establishing sample grids and sample locations 

across the Range and associated berms, collecting soil samples, submitting the 

samples to a laboratory for analytical testing, review of the test data and report 

preparation. 
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1.2 Purpose 

The purpose of the environmental services was to provide information used to delineate 

the areas of the in-place soil at the Range that potentially exceed applicable soil 

remedial action guidelines for Lead.   

1.3 Limitations 

This report is subject to the limitations included in Appendix A. 

2.0 SITE DESCRIPTION 

2.1 Site Description   

The Range is comprised of three separate but adjacent shooting areas:  The shotgun 

range, the rifle range and the pistol range.  The shotgun range is a clearing totaling 

approximately 0.72 acre with a partially wooded area approximately 70 ft. deep at the 

back.  A thin layer (4 inches or less) of loam and grass seed reportedly was placed on 

the clearing floor in the firing area in recent years.  The rifle range and the pistol range 

consist of rectangular-shaped clearings with approximate dimensions of 345 ft. by 60 ft., 

and 150 ft. by 31 ft., respectively.  The rifle range and the pistol range both have 

earthen bullet-stop berms.  The rifle range bullet-stop berm is approximately 60 ft. long 

and 10 ft. high.  The pistol range bullet-stop berm is approximately 75 ft. long and 10 ft. 

high and consists of an older and newer section. 

The approximate location of the Range is shown on the Range Location Map attached 

as Sheet B-1 in Appendix B. 

3.0 SOIL REMEDIATION GUIDELINES 

The Maine Department of Environmental Protection (MeDEP) Maine Remedial Action 

Guidelines (RAGS) for Sites Contaminated with Hazardous Substances was referenced 

during the soil sampling and testing program at the Range.  Due to future uses of the 

property containing the Range being unknown, Richard Kaselis, MeDEP Environmental 

Specialist, noted that the Soil Residential scenario for Lead of 340 parts per million 

(ppm) and the Soil Park User scenario for Lead of 530 ppm outlined in the RAGS were 

the soil remedial action guidelines applicable for the Range. 
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The U.S. Environmental Protection Agency (EPA) maximum concentration level (MCL) 

for Lead in soil based on the toxicity characteristic leaching procedure (TCLP) analytical 

testing method is 5.0 ppm.  Any soils that TCLP analytical testing indicate have Lead 

concentrations of 5.0 ppm or greater qualify as “Hazardous Waste” and are subject to 

special off-site disposal requirements.        

Published data indicates that Lead concentrations reported for native soils in Maine are 

typically 50 ppm or less.  Based on the published data and remediation guidelines 

established for previous range soil sampling and testing projects in Maine, soils at the 

Range determined by laboratory testing to have Lead concentrations of 50 ppm or less 

(background levels) were considered “inert.”   

4.0 SOIL SAMPLING AND TESTING 

4.1 Soil Sample Grids 

On April 27, 2015, S.W.COLE established 30 soil sample grids across the floors of the 

three ranges and on the front and back faces of the rifle range and pistol range bullet-

stop berms using a measuring wheel and cloth tape rule.  Wire stake flagging was used 

to delineate each individual grid.   

Eight (8) sample grids (S-1 through S-8) ranging in size from approximately 50 ft. by 50 

ft. up to approximately 50 ft. by 60 ft. were established on the floor of the shotgun range. 

Seven (7) sample grids (R-1 through R7) approximately 50 ft. by 55 ft. in size were 

established across the floor of the rifle range, and 6 sample grids (R-8 through R-13) 

approximately 10 ft. by 20 ft. in size were established on the front and back faces of the 

rifle range bullet-stop berm.  Three (3) sample grids (P-1 through P-3) approximately 35 

ft. by 50 ft. in size were established across the floor of the pistol range, and 6 sample 

grids (P-4 through P-9) approximately 10 ft. by 25 ft. in size were established on the 

front and back faces of the pistol range bullet-stop berm.   

The approximate locations and dimensions of the sample grids are shown on

the Range Diagram attached as Sheet B-2 in Appendix B. 
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4.2 Soil Sample Collection 

After establishing the soil sample grids at the Range, S.W.COLE personnel trained in 

hazardous waste operations according to OSHA regulation 29 CFR 1910.120 used an 

AMS stainless steel soil sampling bucket auger and a steel spade to collect 6 to 8 soil 

sub-samples at random locations from each of the grid locations.  We also collected 6 

soil sub-samples from a small pile of soil containing numerous spent shotgun shells in a 

wooded area at the rear of the shotgun range.   

The soil sub-samples from the Range floor sample grids were collected at continuous 

intervals from the ground surface to 1 to 1.5 ft. below the ground surface.  A thin layer of 

loam recently placed on the ground surface was not included with soil sub-samples 

collected from the shotgun range firing area.   

The soil sub-samples from the rifle and pistol bullet-stop berms were collected at 

continuous intervals from the surface of the berms to depths of 2 ft. to 3 ft.  

Between each soil sub-sample collection location, any soil sticking to the sampling 

equipment was removed with a cloth rag or wire brush. 

The 6 to 8 soil sub-samples collected from each grid and the soil stockpile containing 

spent shotgun shells were placed in labeled plastic bags and transported to the 

S.W.COLE soils laboratory in Gray, Maine.  In the soils laboratory, the sub-samples 

from each grid were mixed in a stainless steel bowl to form one composite sample for 

that grid location.  Any spent rounds and casings observed during sample compositing 

were removed.  After compositing, each sample was sieved through a #10 screen to 

remove spent round and casing pieces that were not removed by hand during sample 

mixing.   

4.3 Analytical Laboratory Testing 

We transported the 31 composite soil samples using standard chain-of-custody 

procedures to Katahdin Analytical Services (KAS) in Scarborough, Maine for total Lead 

analysis by laboratory test method SW846 6010. 
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The laboratory test report indicates that the total Lead concentrations ranged from           

5.17 parts per million (ppm) for sample P-8 (center of the pistol range front berm face) 

to 3,800 ppm for sample R-13 (southeast end of the rifle range front berm face).  The 

concentrations of Lead in 8 of the samples (6 from the rifle range and 2 from the pistol 

range) exceeded both the Soil Residential scenario RAG for Lead of 340 ppm and the 

Soil Park User scenario for Lead of 530 ppm.  The concentrations of Lead in 9 of the 

samples (1 from the shotgun range, 5 from the rifle range and 3 from the pistol range) 

were below the Soil Residential scenario RAG for Lead, but above the background 

concentration for Lead in soil of 50 ppm.  The concentrations of Lead reported for the 

remaining 12 samples (7 from the shotgun range, 2 from the rifle range, 2 from the 

pistol range and the shotgun range soil stockpile sample) were all below the 

background concentration for Lead in soil. 

A copy of the KAS laboratory test report is included in Appendix D.    

Table 1 below summarizes the total Lead laboratory test results for each of the 31 

composite soil samples.  

TABLE 1 
Brownfield Game Management Area Range Soil Sample Total Lead Concentrations   

Composite Soil Sample  Composite Sample Location 

Composite Sample 
Total Lead 

Concentration 
(ppm) 

S-1 NW End Shotgun Range 20 
S-2 W End Shotgun Range 24.1 
S-3 W End Shotgun Range 95.1 
S-4 SW End Shotgun Range 9.88 
S-5 NE End Shotgun Range 34.5 
S-6 E End Shotgun Range 42.4 
S-7 E End Shotgun Range 13.8 
S-8 SE End Shotgun Range 12 

S-Stockpile South (Back) End of Shotgun Range 20 

R-1 
Rifle Range Firing Area/N End Rifle 

Range Floor 
173 

R-2 N End Rifle Range Floor 1,100 
R-3 N End Rifle Range Floor 301 
R-4 Center Rifle Range Floor 78.8 
R-5 Center Rifle Range Floor 18 
R-6 S End Rifle Range Floor 19.1 
R-7 S End Rifle Range Floor 85.2 
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R-8 Rifle Range Berm Front Face (NW End) 1,740 
R-9 Rifle Range Berm Front Face (Center) 2,550 

R-10 Rifle Range Berm Front Face (NE End)  267 
R-11 Rifle Range Berm Back Face (SW End) 602 
R-12 Rifle Range Berm Back Face (Center)   2,920 
R-13 Rifle Range Berm Back Face (SE End) 3,750 

P-1 
Pistol Range Firing Area/N End Pistol 

Range Floor  
65 

P-2 Center Pistol Range Floor 120 
P-3 S End Pistol Range Floor 12.6 
P-4 Pistol Range Berm Front Face (NW End) 1,630 
P-5 Pistol Range Berm Front Face (Center) 57.6 
P-6 Pistol Range Berm Front Face (NE End) 14.1 
P-7 Pistol Range Berm Back Face (SW End) 935 
P-8 Pistol Range Berm Back Face (Center) 5.17 
P-9 Pistol Range Berm Back Face (SE End) 6.47 

Notes:  Bold designation indicates Lead concentration exceeds MeDEP Soil Residential scenario and 
Soil Park User scenario RAGs for Lead       
See Sheet B-2 in Appendix B for soil sample grid and soil stockpile locations 
ppm equals parts per million 

S.W.COLE contacted KAS and requested that they analyze the 8 composite grid 

samples (R-2, R-8, R-9, R-11, R-12, R-13, P-4 and P-7) with the highest total Lead 

concentrations (1,100, 1,740, 2,550, 602, 2,929, 3,750, 1,630 and 935 ppm, 

respectively) for TCLP Lead.  The purpose of the TCLP testing was to determine if the 

soils within those grids qualified as Hazardous Waste.   

The laboratory test report indicates that the TCLP Lead concentrations ranged from 

non-detect for sample P-4 to 29.4 ppm for sample R-12.  The TCLP Lead 

concentrations reported for 5 of the samples (R-2, R-9, R-12, R-13, and P-7) exceeded 

5.0 ppm, thus qualifying the soils in these sample grids as Hazardous Waste.  The non-

detect TCLP Lead test result for P-4 suggests that the Total Lead test result of 1,630 

ppm for P-4 may not be representative of the Lead concentration in soils for that grid. 

The Total Lead concentrations reported for the berm front face grids on either side of P-

4 were only 57.6 and 14.1 ppm.  This suggests that the Total Lead test result for P-4 

was potentially biased due to a spent round lead fragment being included in the soil 

sample when it was analyzed.  A copy of the KAS laboratory test report is included in 

Appendix D. 
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Table 2 below summarizes the TCLP Lead test results for samples.

TABLE 2 
Brownfield Game Management Area Range Soil Sample TCLP Lead Concentrations

Composite Soil 
Sample Composite Sample Location  

Composite Sample  
TCLP Lead Concentration 

(ppm)  
R-2 N End Rifle Range Floor  5.25 

R-8 Rifle Range Berm Front Face (NW End) 2.96 

R-9 Rifle Range Berm Front Face (Center)  11.0 

R-11 Rifle Range Berm Back Face (SW End) 1.01 

R-12 Rifle Range Berm Back Face (Center) 29.4 

R-13 Rifle Range Berm Back Face (SE End) 27.8 

P-4 Pistol Range Berm Front Face (NW End) ND 

P-7 Pistol Range Berm Back Face (SW End) 7.0 

Notes:  Bold designation indicates the Lead concentration qualifies the soils as hazardous waste 
 See Sheet B-2 in Appendix B for soil sample grid locations 
ppm equals parts per million 
ND equals non-detect 

5.0 FINDINGS AND CONCLUSIONS 

S.W.COLE has completed environmental soil sampling and testing services for the 

MDIF&W Brownfield Game Management Area Shooting Range in Fryeburg, Maine.  

The services were provided in order to delineate the areas of the in-place soil at the 

Range that exceed applicable soil remedial action guidelines for Lead.   

Soil sub-samples collected from 30 sample grids established in the shotgun range, rifle 

range and the pistol range, and from a soil stockpile containing spent shotgun shells 

were composited and submitted to a laboratory for Total Lead analyses.   

The concentrations of Total Lead reported for 6 rifle range sample grids and 2 pistol 

range sample grids exceeded the MeDEP Soil Residential scenario remedial action 

guideline (RAG) for Lead of 340 ppm and the Soil Park User scenario for Lead of 530 

ppm.  One of the rifle range grids (R-2) is a floor grid at the north end of the range, and 
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the other five (R-8, R-9, R-11, R-12 and R-13) are bullet-stop berm grids.  The 2 pistol 

range grids (P-4 and P-7) are both bullet-stop berms grids.  The Total Lead 

concentrations reported for the shotgun range grids and the soil stockpile at the back of 

the shotgun range did not exceed either of the RAGs for Lead. 

The 8 grid soil samples that had the highest Total Lead concentrations were analyzed in 

the laboratory for TCLP Lead.  The TCLP Lead concentrations reported for 5 of the grid 

samples exceeded the EPA maximum concentration level (MCL) for Lead in soil of 5.0 

ppm, thus qualifying the soils in the 5 grids as Hazardous Waste.  These five grids are 

R-2 at the north end of the rifle range, R-9, R-12 and R-13 on the rifle range bullet-stop 

berms, and P-7 on the pistol range bullet-stop berm. 

The non-detect TCLP Lead test result for the grid P-4 sample suggests that the 

elevated Total Lead test result of 1,630 ppm for grid P-4 may not be representative of 

the Lead concentration in soils for that grid.  The Total Lead test result was potentially 

biased due to a spent round lead fragment being included in the soil sample when it 

was analyzed.   

6.0 CLOSING 

Thank you for using our services for this phase of your project.  Please contact us if you 

have questions or if we may be of further assistance. 

S. W. COLE ENGINEERING, INC. 

Gary W. Bucklin, C.G.  
Senior Geologist  

GWB/jlw  

P:\2014\14-1124 E - Maine Dept of Inland Fisheries & Wildlife - Brownfield, ME - MIF&W Rifle Range - Env Soil Sampling & Testing - GWB\Reports and Letters\Report 6-8-
15.doc 
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APPENDIX A 
Limitations 

 

This Environmental Soil Sampling and Testing Services report has been prepared for the 

exclusive use of the Maine Department of Inland Fisheries & Wildlife (MDIF&W) for 

specific application to the soil sampling and testing services for the MDIF&W Brownfield 

Game Management Area Shooting Range on Fish and Game Road in Fryeburg, Maine.   

We have endeavored to prepare this report in accordance with generally accepted 

practices.  No other warranty, expressed or implied, is made.   

 

The scope of our assessment has been limited to the items specifically discussed in the 

text of this report.  Any recommendations contained in this report are based substantially 

upon information provided by others regarding the site and on our findings during the site 

visit.  Should any additional data or information become available, it should be reviewed by       

S. W. Cole Engineering, Inc. and the conclusions and recommendations presented in this 

report should be modified as appropriate.   

 

This report cannot reflect undetected variations, which may occur, nor can it reflect 

variations of subsurface conditions (groundwater quality or elevation) over time.    

 

S. W. Cole Engineering, Inc.’s scope of work has not included the investigation, detection, 

or prevention of any Biological Pollutants at the project site or in any existing or proposed 

structure at the site.  The term “Biological Pollutants” includes, but is not limited to, molds, 

fungi, spores, bacteria, and viruses, and the byproducts of any such biological organisms. 

 

We note that our findings do not represent scientific certainties and are based on 

professional judgement.  S. W. Cole Engineering, Inc. does not represent that the 

subject site contains no hazardous substances or other latent conditions beyond that 

detected or observed by S. W. Cole Engineering, Inc. 
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Collecting a soil sub-sample at the southeast end of the shotgun range 

Soil pile with spent shotgun shells at the back of the shotgun range 

Sheet C-1 
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A soil sub-sample collected from the rifle range firing area. 

A soil sub-sample being collected from the front face of the rifle range berm 

Sheet C-2 
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 Soil sub-sample collection near the pistol range firing area 

Collecting a soil sub-sample from the front berm face of the pistol range 

Sheet C-3 
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May 13, 2015

Project ID: Fryeburg/14-1124

Project Manager: Ms. Diane Paul

Dear Mr. Bucklin:

RE:  Katahdin Lab Number: SI2699

Please find enclosed the following information:

Sample Receipt Date(s): April 28, 2015

Mr. Gary Bucklin

S. W. Cole Engineering, Inc.

286 Portland Road

Gray,ME 04039

*   Report of Analysis (Analytical and/or Field)

*   Quality Control Data Summary

*   Chain of Custody (COC)

*   Login Report

A copy of the Chain of Custody is included in the paginated report.  The original COC is attached as an 

addendum to this report.

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 

contact the project manager listed above. The results contained in this report relate only to the submitted 

samples.  This cover letter is an integral part of the ROA.

We certify that the test results provided in this report meet all the requirements of the NELAC standards unless 

otherwise noted in an attached technical narrative or in the Report of Analysis.

We appreciate your continued use of our laboratory and look forward to working with you in the future.  The 

following signature indicates technical review and acceptance of the data.                                                          

Please go to http://www.katahdinlab.com/cert.html for copies of Katahdin Analytical Services Inc. current 

certificates and analyte lists.                                                             

Sincerely,

KATAHDIN ANALYTICAL SERVICES

__________________________________________                        _________________

Authorized Signature                                                                                 Date

05/13/2015

Katahdin Analytical Services 0000001



DM-003 – Revision 6 – 10/15/2014 

 
KATAHDIN ANALYTICAL SERVICES – INORGANIC DATA QUALIFIERS  

 
The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was collected or the date 
for which a composite sample was completed.   Beginning and start times for composite samples can be found on the Chain-of-
Custody.  
 
U Indicates the compound was analyzed for but not detected above the specified level.  This level may be the Limit of 

Quantitation (LOQ)(previously called Practical Quantitation Level (PQL)), the Limit of Detection (LOD) or Method Detection 
Limit (MDL) as required by the client. 

 
Note:  All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as “U” 
PQL/LOQ or “U” LOD, where the rate of false negatives is <1%. 

 
E Estimated value.  This flag identifies compounds whose concentrations exceed the upper level of the calibration range of the 

instrument for that specific analysis. 
 
J Estimated value.  The analyte was detected in the sample at a concentration less than the laboratory Limit of Quantitation 

(LOQ)(previously called Practical Quantitation Limit (PQL)), but above the Method Detection Limit (MDL). 
 
I-7 The laboratory’s Practical Quantitation Level could not be achieved for this parameter due to sample composition, matrix 

effects, sample volume, or quantity used for analysis. 
 
A-4 Please refer to cover letter or narrative for further information. 
 
H_   Please note that the regulatory holding time for _______ is “analyze immediately”.  Ideally, this analysis must be performed in 

the field at the time of sample collection.  _______ for this sample was not performed at the time of sample collection.  The 
analysis was performed as soon as possible after receipt by the laboratory.   

 
 H1 - pH                                     H2 - DO                                 H3 - sulfide                                        H4 - residual chlorine 
 
T1    The client did not provide the full volume of at least one liter for analysis of TSS.  Therefore, the PQL of 2.5 mg/L could not be 

achieved. 
 
T2  The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter the full one 

liter volume due to the sample matrix.  Therefore, the PQL of 2.5 mg/L could not be achieved. 
 
M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory acceptance 

criteria.  Sample matrix is suspected.  The laboratory criteria was met for the Laboratory Control Sample (LCS) analyzed 
concurrently with this sample. 

 
M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria.  The native sample 

concentration is greater than four times the spike added concentration so the spike added could not be distinguished from the 
native sample concentration.   

 
R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of the laboratory 

acceptance criteria (when both values are greater than ten times the PQL). 
 
MCL Maximum Contaminant Level     NL No limit 
 
NFL No Free Liquid Present      FLP Free Liquid Present 
 
NOD No Odor Detected       TON Threshold Odor Number 
 
 
D-1 As required by Method 5210B, APHA Standard Methods for the Examination of Water and Wastewater (21

st
 edition), the BOD 

value reported for this sample is ‘qualified’ because the check standard run concurrently with the sample analysis did not meet 
the criteria specified in the method (198 +/- 30.5 mg/L).  These results may not be reportable for compliance purposes. 

  
D-2 The measured final dissolved oxygen concentrations of all dilutions were less than the method-specified limit of 1 mg/L.  The 

reported BOD result was calculated assuming a final oxygen concentration equal to 1 mg/L. 
 
D-3 The dilution water used to prepare this sample did not meet the method and/or regulatory criteria of less than 0.2 or 0.4 mg/L 

dissolved oxygen (DO) uptake over the five day period of incubation.  These results may not be reportable for compliance 
purposes. 
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