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October 20, 2023 
 
Mr. Frederic Licht, PE, LSE, P.E. 
Licht Environmental Design, LLC. 
 
 
Good day Rick: 
 
1.0  PROJECT INTRODUCTION. 
 
Thank you for coordinating the onsite test pit effort for Stormwater Control with Bentley’s Campground.  As 
requested, we completed five (5) Test Pit (TP) observations to assess the soil morphology at the pre-
determined locations for Stormwater Control.  We understand Licht Environmental Design (LED) will use these 
observations to analyze the underlying soils for engineering properties relating to Stormwater Control 
associated with the proposed Campground Expansion.  We understand this effort is for compliance with 
existing rules, policies or law with the Maine Department of Environmental Protection (MDEP) at these 
locations.  The following summary of the soil conditions should aid in your assessment of these sites for 
Stormwater Control Designs. 
 
 
2.0  PROJECT LOCATION. 
 
5 Test Pits were observed on October 12, 20231 at the Bentley’s Campground property off U.S. Route One 
in Arundel Maine.  The TP locations are in the “rear’ off the existing Campground property in wooded sections 
proposed for the Campground Expansion.   
 
 
3.0  PROJECT METHODOLOGY. 
 
We “identified” the 5 Test Pit locations in the field using GPS (submeter) to navigate to the coordinates taken 
from the provided plans.  We were assisted with an excavator/operator to excavate the TP’s on October 12, 
2023.  We observed the TP’s as near to the identified TP location as feasible when considering the trees and 
safety concerns for the equipment and operator.   
 
Each TP was observed to approximately sixty inches (60”) or more for classification efforts and to examine 
materials below the proposed stormwater structure where possible.  Of note, different morphology of the soil 
below sixty inches is possible at which point geology applies to the un-weathered material.  The TP’s were 
observed near the center point of the proposed Stormwater Structure or Buffer Area where excavator operator 
was safely able to traverse in the wooded sections.  The test pits were all reviewed for apparent soil limitations 
including seasonal high-water table (SHWT), restrictive layers, fill materials and bedrock.  Soil properties such 
as texture, horizon colors and consistencies were also noted and reported on Form F (included).  We also 
photographed the open test pits and completed test pit forms documenting the field observations.  The test 
pits were “filled” in and compacted once the soil observations were concluded. 
 



 
4.0  PROJECT SUMMARY. 
 
We understand numerous soil observations have been completed by retired Soil Scientist Albert Frick in the 
past including Soil Mapping and for Subsurface Waste Disposal.  We have also reviewed the Natural 
Resources Conservation Service (NRCS) Soil Map (enclosed) for general reference of the soils in the project 
areas prior to onsite investigations even though we are not completing any soil mapping.  The NRCS Soil Map 
Unit Legend and Soil Map depict the Elmwood, Lyman and Naumburg soil series in the areas investigated.  
We found similar soils to these soil series as well as the previous soil mapping by AFA.  Specifically, we 
identified the Elmwood, and Tunbridge soil series and “variants” to these series with our test observations.   
 
Some of the areas within the project area have been modified from prior land usage but overall, the sites 
examined are in natural condition.  The soil investigations were limited to the 5 specified locations that are 
mostly in wooded areas with two TP’s adjacent to some forest clearing, gravel road  and onsite storage 
locations.  The 5 areas should be adequate for the proposed buffer strip stormwater control once the site 
conditions and soil limitations have been considered.   
     
Generally, TP SW B1 and TP SW B3 are moderately well drained (16”-40”) with a dense firm “clayey” subsoil, 
seasonal high-water tables (+20”) and low permeability rates in compact subsoils that could be potential 
limitations with these soils.  These soils are considered as “Deep” (40’-60”) and “Very Deep” (>60”) over 
underlying assumed bedrock.  Whereas TP SW B2, TP SW B4 and TP SW B5 are moderately well drained 
except TP SW B2 is considered as well drained with the moderate depth to underlying bedrock.  TP SW B4 
and TP SW B5 are Deep and “Moderately Deep” (20”-40”) to underlying bedrock. 
 
In the following, we have described the 5 Stormwater Test Pits in detail.  We also have provided photographs 
and a brief description of each Test Pit.  The soils have also been completed in summary on the enclosed 
MDEP Form F.  We referenced the Maine Erosion and Sediment Control BMP’s (ME&SC-BMPs) dated 
10/2016 for soil properties including the Hydrologic Soil Group (HSG) classification.     
 
Please note that a more intensive survey with more test pits could yield different results.  Thank you for 
requesting our services and please contact us should questions arise or if further assistance is needed for 
construction efforts. 
 
Respectfully submitted, 

 

 
Dale A. Brewer CSS 
STATEWIDE SURVEYS, INC. 
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BENTLEY’S CAMPGROUND PROJECT  
STORMWATER TEST PIT LIMITATIONS 
 
 
Statewide Surveys, Inc obtained subsurface soil data from observations at five (5) locations across 
the project area to develop this Stormwater Test Pit Summary.  It should be noted that variations 
from these findings can occur where subsurface conditions were not investigated.  More detailed 
investigations or actual site construction may reveal additional variations.  We will need to evaluate 
any identified variations and revise this report should this occur. 
 
This report was completed for Licht Environmental, LLC. And Bentley’s Campground for the specific 
purpose of analyzing soils at these locations for Stormwater Control.  The following soil information 
should only be used for this purpose.  We further understand the following information will be 
submitted to the Maine Department of environmental Protection (MDEP) as part of the permit review 
process for this Project. 
 
The purpose of the Stormwater Test Pits is to provide soil information useful for the design and 
construction of Stormwater Control Structures based on site specific soil properties.  We have used 
this on-site mapping in our analysis and conclusions.  Statewide Surveys, Inc. should be notified of 
any changes to the deliverables should there be a variation in the effort provided.  
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TP SW B1 – STORMWATER BUFFER 
 

 
 
TP SW B1 is located within a designated Stormwater Buffer-Area in the northern portion of the site.  The 
forested Buffer-Area is also located along the southerly edge of a gravel access road.  The forested Buffer-
Area appears to be effective toward protecting a small seasonal drainage from potential runoff from the access 
road.  We identified a variant to the Elmwood soil series due to deep versus very deep classification.   
 
Depth to Bedrock:  48” depth to assumed bedrock or Deep (40”-60”).   
Drainage:  Moderately Well Drained (16”-40”) with an apparent seasonal high-water table (SHWT) at 
approximately 20” from the existing fill surface. 
General Soil Texture Profile: Very Fine Sandy Loam and Sandy Loam over Silty Clay Loam and Silty Clay. 
Consistencies:  Very Friable or Friable over Firm to Very Firm subsoils. 
Hydrologic Soil Group (HSG): B/D.  The Elmwood Soil Series is assigned a B/D HSG, however these soils 
would have a “D” HSG due to a Seasonal High-Water Table at +20”.                
 
The NRCS Soil Map appears to identify the Naumburg (Na) and Lyman (LnB) soils at this location.    
 

  



SW TP B2 - STORMWATER STRUCTURE 
 

 
 
SW TP B2  is located within a designated Stormwater Basin in the northern portion of the site.  The forested 
location is positioned near the end of a bedrock-controlled knoll southerly of SW TP 1 and southerly of a gravel 
access road.  We identified the Tunbridge soil series at this location with Moderately Deep (20”-40”) depths 
over assumed bedrock.   
 
Depth to Bedrock:  24” depth to assumed bedrock or Moderately Deep (20”-40”).   
Drainage:  Well Drained with an apparent thin saturated layer just above the bedrock at approximately 22” 
from the soil surface. 
General Soil Texture Profile: Fine Sandy Loam over assumed bedrock. 
Consistencies:  Very Friable or Friable over a thin Firm layer just above the bedrock. 
Hydrologic Soil Group (HSG): C.  The Tunbridge Soil Series is assigned as HSG “C”.        
 
The NRCS Soil Map appears to identify the Naumburg (Na) and Lyman (LnB) soils at this location.    
 

  



SW TP B3 – STORMWATER STRUCTURE 
 

 
 
SW TP B3 is located in the southeastern section of the site.  The location appears to be in natural condition 
except for tree clearing and an adjacent fill line.  SW TP B3  is proposed for Stormwater Control Basin.  
 
Depth to Bedrock:  Not observed to 60”. 
Drainage:  Moderately Well Drained (18”).  These soils have “Firm” subsoils layers that tend to restrict or 
impede internal downward water movement. 
General Soil Texture Profile: Very Fine Sandy Loam and Sandy Loams over Silty Clay Loam and Silty Clay. 
Consistencies:  Very Friable (0”-10”), Friable (10”-24”), Firm (24”-60”). 
Hydrologic Soil Group (HSG):  B/D.  Elmwood  soils have “B/D” Hydrological Soil Group (HSG) identified 
by the ME&SC-BMPS.  These soils would have a “D” HSG due to a Seasonal High-Water Table at +18”.       
 
The NRCS soil map identifies the Elmwood soil series at this location. We also observed moderately well 
drained soils resembling the typical Elmwood Soil series.    
 

 
 
 
 
 

 
 



SW TP B4 STORMWATER STRUCTURE 
 

 
 
SW TP B4 is a proposed Stormwater Structure in the southern portion of the site.  We identified a variant to 
the Elmwood soil series due to deep versus very deep classification.   
 
Depth to Bedrock:  46”.  The 46” depth to assumed bedrock is considered as Deep (40”-60”).   
Drainage:  Moderately Well Drained (16”-40”) with an apparent seasonal high-water table (SHWT) at 
approximately 24” from the existing fill surface. 
General Soil Texture Profile: Very Fine Sandy Loam and Sandy Loam over Silty Clay Loam and Silty Clay. 
Consistencies:  Very Friable or Friable to Loose over Firm to Very Firm subsoils. 
Hydrologic Soil Group (HSG): B.  The Elmwood Soil Series is assigned a B/D HSG, however these soils 
should have a “B” HSG due to a SHWT at +24”.                
 
The NRCS Soil Map appears to identify the Naumburg (Na) or the Lyman (LnB) soils at this location.    
 
 

 

 

 

 

 
 
 



SW TP B5 STORMWATER STRUCTURE 
 

 
 
SW TP B5 is located within a designated Stormwater Buffer Area in the central portion of the site.  The forested 
location is positioned near the end of a small bedrock-controlled knoll and just southerly of the developed 
campground.  We identified a “Variant” to the Tunbridge soil series at this location with Moderately Deep (20”-
40”) depths over assumed bedrock.   
 
Depth to Bedrock:  36”.  The depth to assumed bedrock is considered as Moderately Deep (20”-40”).   
Drainage:  MWD.  Moderately Well Drained is a variation to the typical excessively Well Drained series. 
General Soil Texture Profile:  Sandy Loam over assumed bedrock. 
Consistencies:  Very Friable or Friable above the bedrock. 
Hydrologic Soil Group (HSG): C.  The Tunbridge Soil Series is assigned as HSG “C”.        
 
The NRCS Soil Map appears to identify the Lyman (LnB) soils at this location.    
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SOIL NARRATIVES 

TYPICAL SOIL DESCRIPTIONS 
OF SOILS IDENTIFIED 

  



 

 
 
ELMWOOD  
(Frigid Aquic Dystric Eutrochrepts) 
 
 
 TYPICAL SOIL SERIES SETTING 
 
Parent Material:  Formed from a thin mantle of sandy outwash materials over clayey 

marine or lacustrine sediments. 
Landform:  Nearly level or gently sloping areas on marine, lake, or outwash 

plains or deltas. 
Position in Landscape: Nearly level to moderately steep. 
Slope Gradient Ranges: (B) 3-8% (C) 8-15%.  
 
 
 TYPICAL COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Moderately Well Drained.   
Typical Profile  Surface layer:  Dark brown and brown fine sandy loam, 0-9" 
Description:  Subsoil layer:  Yellowish brown mottled light olive brown and olive 

gray fine sandy loam, 9-23" and olive silty clay loam 
23”-31”. 

   Substratum:  Olive silty clay, 31-60". 
Hydrologic Group: Group B/D.  (ME Erosion & Sediment Control BMPs 10/2016). 
Surface Run Off: Slow or Medium dependent on slope.   
Permeability:  Moderately Rapid to Rapid in the loamy materials and Slow to Very 

Slow in the dense clay substratum. 
Depth to Bedrock: Deep, greater than 40". 
Hazard to Flooding: None. 
 
 
  
 USE AND MANAGEMENT 

 
Use for Development:  A limiting factor for building and site development is wetness with a variable 
groundwater table for some portion of the year.  Site modification to address the seasonal water may 
be required for land use.   
  



 
 
 
 
 

TUNBRIDGE  
(Frigid Typic Haplorthods) 

 
TYPICAL SOIL SERIES SETTING 

 
Parent Material: Loamy glacial till. 
Landform:   Glaciated uplands. 
Position in Landscape: Upper positions on landform. 
Slope Gradient Ranges:  0-75%. 
 
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class: Somewhat excessively to well drained, with no evidence of a water table, 

or only inches from the bedrock surface during spring and periods of heavy 
precipitation. 

Typical Profile Surface layer: Black and reddish-brown loam and fine sandy loam, 0-4”. 
Subsurface layer: Very dusky red loam, 4-6”. 

Description: Subsoil layer: Dark red loam, 6-10”. 
 Substratum layer: Dark brown to brown loam, 10-25”, Bedrock at 25”. 
Hydrologic Group:  HSG:  C (Maine Erosion & Sediment Control BMPs 10/2016).  
Permeability: Rapid. 
Depth to Bedrock:  Moderately deep, 20-40”. 
Hazard to Flooding:  None. 
 
 

USE AND MANAGEMENT 
 
The shallow depth to bedrock is a soil limitation for foundations, soil drainage and other typical site modification 

for construction. 
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