
 
 
 
   

The S. M. Stoller Corporation    105 Technology Drive    Suite 190    Broomfield, Colorado 80021    Phone (303) 546-4300    FAX (303) 443-1408 

established 1959
 

 
 
 
November 10, 2006 
 
Mr. Phil Stoffey, Environmental Protection Specialist 
Colorado Department of Public Health and Environment 
Remediation Program 
4300 Cherry Creek Drive, South  
Denver, CO  80246-1530 
 
RE: Clay Pits Investigation 
 Colorado School of Mines Research Institute Site 
 
Dear Mr. Stoffey: 
 
This document summarizes the S.M. Stoller Corporation (Stoller) approach to investigate the 
Clay Pits Area of the CSMRI Site in Golden, Colorado (Site).  The goal of this investigation is to 
determine the location, nature, and extent of sediment buried in the subsurface at the Clay Pits 
from the former settling pond located on the Site.  To accomplish this goal, the area will be 
resurveyed by a professional surveyor to identify the location, soil borings will be completed in 
the area of sediment placement, and samples will be collected for laboratory analysis.  A brief 
history is presented below, followed by Stoller’s investigative approach. 
  
Clay Pits History and Prior Investigations 
In the late 1800s, clay was mined from the Clay Pits.  As the name indicates, the Clay Pits were 
depleted of clay and presumably remained as open holes (pits) for the first half of the 1900s.  
The Clay Pits are an extensive area located on the south side of Clear Creek, between Lookout 
Mountain and South Table Mountain.  They extend from an area near Clear Creek up to an area 
over a mile away close to the Jefferson County courthouse.  The location of the portion of the 
Clay Pits relevant to this investigation is shown on Figure 1. 
 
The relevant and relatively small portion of the Clay Pits that is a part of the CSMRI Site (i.e., 
the “Clay Pits Area”) is a small, rectangular area near the western-most end of 12th Street in 
Golden, near the entrance of the Fenced Area of the Site.  Figure 2 depicts the overlap of areas 3 
and 4, which is the area suspected of containing the sediments.  The rectangular area has been 
surveyed as an area 73 feet long, 20 feet wide, with a thickness of 15 to 20 feet deep.  For this 
investigation work plan, the term “Clay Pits Area” means this rectangular area that was surveyed 
in 1977 by Louis E. Bolis to be approximately 0.034 acres (Attachment A, Bolis Survey). 
 
In May 1973, sediment from the on-site settling pond was placed in one of the open holes of the 
Clay Pits, which is referred to as the Clay Pits Area (see letter in Attachment B).  According to 
the Krause memo, the sediments were placed at a “depth of burial of 15 to 20 feet” with an 
additional 15 to 20 feet of “cover material and depth” of 15 to 20 feet.  A letter dated January 30,  
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1985 from CSMRI indicates a total of 500 cu yds of sediment were placed in the Clay Pits 
(Attachment C).   
 
The goals of this investigation are to locate the correct Clay Pits Area, determine the nature and 
extent of the pond materials buried there, collect sufficient data to evaluate what risk, if any, this 
buried material may pose, and collect sufficient data to evaluate alternatives for managing the 
risk, if any risk is found.  The extent of the material is bounded to the east and west by walls 
formed by sandstone beds on either side of the mined-out clay bed.  Extent determination will 
focus on the extent to the north and south as well as actual thickness of the non-native mining 
derived material.  
 
Colorado School of Mines (School) had previously retained New Horizons Environmental 
Consultants, Inc. and URS Corporation to investigate the Clay Pits Area.  In 1998, New 
Horizons prepared the Conceptual Subsurface Sampling & Analysis Plan, CSMRI Site.  Figure 5 
in that plan titled “Schematic of Clay Pits Showing Relative Location of ‘Area 4’ and Boring 
CP1” showing “Area 4” as an elongated area.  Figure 5 of that plan is attached hereto as Figure 
3.  The New Horizons’ Figure 5 includes a point labeled “CP1” to indicate the planned sampling 
point near the north edge of “Area 4.”  
  
URS implemented the New Horizons Plan in 1999.  The URS report, Analytical Results Report, 
Colorado School of Mines Research Institute Site includes Figure 3, “Clay Pits Soil Boring 
Locations.”  In that figure, which is attached hereto as Figure 4, the boring points “CP1” and 
“CP2” are denoted at the northern edge of “Area 4.”  These points indicate the approximate 
locations of the borings that were logged as a part of the URS report and included gamma 
surveys and chemical and radiochemical analyses.  The investigation concluded that no elevated 
concentrations of chemicals of concern were in this area. 
  
In February 2006, CSMRI submitted a request to CDPHE to remove the Clay Pits Area from the 
CSMRI radioactive materials license for the Site.  CDPHE asked for more detailed information 
proving that the investigation was performed in the correct location.  Upon reviewing the 
historical survey information and the investigative information, it appeared that the actual area 
surveyed by Bolis as the “Location of Waste Dump, CSM Research Institute” is located at the 
south end of “Area 4” approximately in the area shown in the New Horizons and URS drawings 
as the overlap area between Area 3 and Area 4.  The original Clay Pits Area where materials 
dredged from the CSMRI pond had been buried was surveyed by Louis E. Bolis in 1977.  The 
legal description from that survey is provided in Attachment A.  In addition, Mr. Bolis provided 
a stamped drawing (“Bolis Drawing”) of the results of the survey, “Location of Waste Dump, 
CSM Research Institute.”  Copies of the title box and a detail from that drawing are provided in 
Attachment D. 
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On the Bolis drawing, the survey location of the target location is indicated along with an area 
with the same border highlight as the target location.  The additional border highlight is labeled, 
“APPX. EDGE OF CLAY PIT.”  The resulting drawing, at first glance, appears to indicate that 
the Clay Pits Area is approximately 20 feet wide and several hundred feet long.  However, a 
closer reading of the legal description provided by Mr. Bolis indicates that the Clay Pits Area 
extends 73.65 feet south from the “true point of beginning” and is 20 feet wide.  This much 
smaller Clay Pits Area is indicated as a closed box at the south end of the area described by the 
language, “APPX. EDGE OF CLAY PIT.”  The URS boring events, therefore, appear to have 
been located approximately 150 to 200 feet away from the rectangular area surveyed by Bolis. 
 
The following investigative activities focus on determining the location, nature, and extent of the 
pond sediments, and any environmental impacts they may pose.  Historical documents indicate 
that the extent of the sediments may be 500 cu yd (Attachment C).   
 
Clay Pits Area Investigation 
The investigation of the nature, extent, and potential environmental impacts from the sediments 
placed in the Clay Pits Area will consist of the following elements. 
 

• Prepare Investigation Plan  
• Prepare site-specific Health and Safety Plan 
• Acquire CDPHE approval to proceed 
• Survey suspected sediment location 
• Complete up to six soil borings, screen continuous soil cores, and collect soil samples for 

laboratory analysis 
• Analyze data 
• Prepare report 

 
Each of these items is detailed in the following sections of this document. 
 
1.0 Investigation Plan   
This document is the Investigation Plan detailing our approach to investigating the Clay Pits 
Area.  The details of the nature and extent sampling strategy, laboratory testing, analytical data 
analysis, and reporting are presented in this document.  Now that the survey information has 
been re-evaluated, the Clay Pits Area needs further investigation.   
 
2.0 Site-Specific Health and Safety Plan 
A site-specific Health and Safety Plan is presented in this Investigation Plan as Attachment E.  
The inherent instability of the Clay Pits Area is a main concern with respect to the safety of this 
project and is addressed in the Health and Safety Plan. 
 
3.0 Acquire CDPHE Approval to Proceed 
This Investigation Plan will be submitted to the CDPHE for its review and written approval.  
Comments on the work plan by CDPHE will be addressed by Stoller.  CDPHE representatives 
will be notified in advance of the dates for boring completion so that they may observe the work 
in progress. 
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4.0 Survey Suspected Sediment Location 
The location of the waste disposal pit was surveyed in 1977 and the metes and bounds have been 
provided in the surveyor letter in Attachment A.  Stoller will direct a licensed land surveyor to 
locate the licensed area.  Based on the metes and bounds from the Bolis survey in 1977, the 
surveyor will identify to Stoller the area beneath which the sediments are thought to reside.  
Stoller will verify that the location based on the metes and bounds from the 1977 Bolis survey 
are in fact located away from the area where URS performed its investigation.  If so, then Stoller 
will begin the subsurface investigation in the center of this new area.  Additional borings will be 
placed radially out from the center of the area. 
 
5.0 Complete up to Six Soil Borings and Collect Continuous Soil Cores 
Prior to initiation of field activities, Utility Notification Center of Colorado (UNCC) [1-800-922-
1987], a one-call utility location service, will be contacted and provided information as to the 
location and extent of the proposed field activities.  Typically utilities such as gas, electric, cable, 
telephone, and water are located and flagged by UNCC.  In addition, School of Mines Facilities 
Maintenance and City of Golden Public Works will be contacted as to the proposed field 
activities.  Care will be taken to identify utilities not normally located by UNCC that may exist, 
such as steam lines, potable water lines, storm sewer, and sanitary sewer.  A Stoller 
representative will be in the field at the time of the utility locates when UNCC, School of Mines, 
and City of Golden Public Works are present to clear utilities. 
 
The pond sediment was placed in a pit between two bedding planes between which the clay was 
removed.  The lateral extent to the east and west is defined by these walls.  A coal mine was also 
located in an area below where the Clay Pits Area may be located.  The coal mine has had 
subsidence problems in other areas.  The deepest burial point of the sediments may be on top of 
this mine.   
 
Unlike the heterogeneous releases and nature of the materials in the Fenced Area of the Site, and 
the widely dispersed locations of the impacted materials at the Fenced Area, the Clay Pits Area is 
known to be a fairly homogenous material of pond sediment with a cover that was deposited in a 
surveyed rectangular formation during the course of a one-week period in 1973.  Moreover, the 
Clay Pits Area sediment is deeper than much of the materials at the Fenced Area and a 
significant cover is placed on top of it.  With the specified location, the greater depth and the 
possibility of a mine with subsidence concerns possibly located underneath the pond sediment, it 
is more reasonable to use borings to identify location, nature, and extent in the Clay Pits Area 
than it is to use the excavation method of investigation that was used for the Fenced Area soils, 
which involved the use of heavy equipment at depth and would raise serious safety concerns if 
used in the Clay Pits Area investigation. 
 
Stoller will advance up to six soil borings using a hollow-stem auger rig to a maximum depth of 
40 feet bgs.  A large diameter split spoon sampler or continuous corer will be used to collect 
subsurface soil samples beginning at the ground surface.  Fewer borings may be used if the target 
material is easily identified and the extent to the north and south is easily determined.  Due to the 
uncertainty of sediment location, a map depicting the proposed borings is not included herein; 
however, the strategy will be to define the eastern and western extent of the sediment as well as 
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characterize not only the sediment, but the overburden as well.  The exact nature of the 
overburden is not certain, and it may contain crushed ore potentially obscuring the contact 
between the sediment and the overburden.    
 
A split spoon continuous sampler will be driven inside and ahead of the hollow-stem auger bit.  
Two-inch diameter by 4-foot long plastic sleeves line the inside of the sampler, which is driven 
into the ground as additional auger sections are added until the desired total depth is reached.  
Historical information indicates the depth of the sediments is approximately 35 feet bgs.  Augers 
and samplers will be decontaminated between borings to prevent cross contamination. 
 
Indications of contamination, such as odor, discoloration, or elevated activity as indicated by 
field screening of the open sampler will be noted on the field form.  The exposed sample will be 
scanned using a Geiger Mueller Type 2 or equivalent scintillation meter for initial activity 
screening.  Instrument response values will be recorded in the field and also transcribed to the 
soil boring log forms.  The scintillation meter will be shielded to external background activity.  
Samples for laboratory analysis will be selected based on field activity, material appearance, or 
sample depth, with the goal being to sample above, within, and below the settling pond 
sediments.  In each boring, one sample will be collected from overburden material above where 
field observations/instruments indicate the top of the sediments are located, at least one sample 
from within the sediments, and one sample at the total depth of the boring from native material 
below the sediments to bound the lower extent of the sediments.  Additional samples may be 
collected and held pending results of laboratory analysis from the samples submitted to the 
laboratory.  Duplicate samples will be collected at the rate of 10 percent. 
 
The completed field log form will be stored in the field file.  At the completion of field activities, 
the forms will be placed in Stoller projects files and maintained for future reference.  Information 
contained on the field log forms will be transcribed and presented in the final report. 
 
Soil samples will be described for characteristics as listed below: 
 

• Soil classification, based on the Unified Soil Classification System (USCS) 
• Color based on the Munsell color chart 
• General lithology and specific lithologic features 
• Grain size and sorting of unconsolidated material 
• Apparent mineral content 
• Texture, compaction, and structure (if any) 
• Plasticity of clays 
• Moisture content 
• Recordation of values of field screening (alpha activity) 
• Debris/waste type  

 
Samples selected for laboratory analysis will be based on field observations and/or measured 
activity.  Soil samples will be submitted for the following analyses: 
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• Arsenic, Lead, Molybdenum, and Vanadium (EPA Method 6010) 
• Mercury (EPA Method 7471) 
• Radium 226 and 228 (EPA Method 901.1M) 
• Thorium 228, 230, and 232 (ASTM D 3972-90M) 
• Uranium 235 and 238 (ASTM D 3972-90M) 

 
The above-listed analytes have also been identified as compounds of concern (COCs) at the Site.  
It is anticipated that between three to six soil samples will be submitted for laboratory analyses 
from each borehole.  A total of 10 to 18 samples may be submitted depending on field 
observations and field-recorded activity.   
 
Each borehole will be abandoned by backfilling the boring with bentonite pellets and hydrating 
them.  Soil cuttings from the auger boreholes will be drummed pending results from soil 
samples.  
 
6.0 Data Analysis, Report Preparation, and Risk Assessment 
A final, comprehensive report documenting the field activities will be generated.  Field 
observations, borehole logs, and field methods will be presented in the final report.  Soil 
analytical data results will be evaluated and compared to background levels established for the 
Site.  If the concentration of metals or radioisotopic activity exceeds previously established 
DCGLs for the Site, then a risk assessment will be conducted to determine if the sediments pose 
either an ecological or human health risk. 
 
Sincerely, 
 
 
 
 
Steve Brinkman 
Project Manager 
 
SB/ak 
 
Enclosures: 5 
 
cc: Linn Havelick,  
 File 4060 – CSMRI – Clay Pits 












