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EXECUTIVE SUMMARY 
 
This data summary report (DSR) summarizes the results of the Reach A, Phase 1 Floodplain 
Investigation (Part 1).  The document governing the Floodplain Investigation is the Draft Final 
Clark Fork Site Sampling and Analysis Plan (SAP) Addendum, Reach A, Phase 1 (Tetra Tech/ 
CDM, 2009). This SAP Addendum augmented and modified the comprehensive SAP (Sampling 
and Analysis Plan (SAP) Soils and Wastes Chemical Characterization for Remedial 
Design/Remedial Action, Clark Fork River Operable Unit Milltown Reservoir/Clark Fork River 
NPL Site, (CDM, 2009) with sampling objectives, methods and analytical procedures specific to 
collect data in support of a design for remedial action within Reach A, Phase 1 of the Clark Fork 
Site.  Under this Part 1 of this SAP Addendum, DEQ collected design level data concerning the 
nature and extent of soil contamination, thickness of contaminated materials, concentrations of 
contamination within the soil profile and depth to groundwater.  
 
In general, the investigation sampling approach consisted of test pit locations, spaced on a 
north-south – east-west grid pattern with 125-foot centers.  Additional sample locations were 
identified outside of the 125-foot grid system within historic channels or old oxbows.  Samples 
were collected at 6-inch intervals and screened in the field until one of the following conditions 
was met: 
 
 Evaluation of field XRF data indicated that the sum of As, Cu, and Zn concentrations (i.e. 

total COC concentrations) was below 500 mg/kg, or 

 Course alluvium having a rock content of 60% or more (visual estimation), or bedrock 
was encountered.  These conditions are believed to provide sufficient protection from 
erosion. 

 
Sampling areas began with the RipES preliminary polygons (CH2MHill, 2004) including 
Slickens, Impacted Soils and Vegetative Areas, Miscellaneous Site Types and Slightly Impacted 
Soils and Vegetation Areas. 
 
Floodplain sampling activities began on August 24, 2009, and were completed on September 
30, 2009.  This DSR only present a summary of data collected from Part 1 of this SAP 
Addendum.  Information collected under Part 2 of this SAP addendum will be summarized in a 
separate report.  A total of 635 natural samples, 38 field duplicates, and 23 filed blanks were 
submitted for laboratory analysis from 269 test pits.  Additional samples were collected but not 
submitted to the laboratory for analysis and archived for future analysis, if necessary.   
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1.0 INTRODUCTION 

This data summary report (DSR) summarizes the results of the Reach A, Phase 1 Floodplain 
Investigation (Part 1).  The document governing the Floodplain Investigation is the Draft Final 
Clark Fork Site Sampling and Analysis Plan (SAP) Addendum, Reach A, Phase 1 (Tetra Tech, 
2009). This SAP Addendum augmented and modified the comprehensive SAP (Sampling and 
Analysis Plan (SAP) Soils and Wastes Chemical Characterization for Remedial 
Design/Remedial Action, Clark Fork River Operable Unit Milltown Reservoir/Clark Fork River 
NPL Site, (CDM, 2009) with sampling objectives, methods and analytical procedures specific to 
collect data in support of a design for remedial action within Reach A, Phase 1 of the Clark Fork 
Site.  Under this Part 1 of this SAP Addendum, DEQ collected design level data concerning the 
nature and extent of soil contamination, thickness of contaminated materials, concentrations of 
contamination within the soil profile and depth to groundwater.  
 
Floodplain sampling activities began on August 24, 2009, and were completed on September 
30, 2009.  This DSR only present a summary of data collected from Part 1 of the SAP 
Addendum.  Information collected under Part 2 of the SAP addendum will be summarized in a 
separate report.   
 
1.1   PURPOSE AND OBJECTIVES 

The purpose of the Reach A, Phase 1 investigation was two-fold.  The purpose of Part 1 of the 
investigation was to identify design level data concerning the nature and extent of soil 
contamination, thickness of contaminated materials, concentrations of contamination within the 
soil profile and depth to groundwater in order to identify design level data.  The investigation 
also provides data to verify or modify the preliminary CFR Riparian Evaluation System (RipES) 
(CH2MHill, 2004) identification of removal or treatment polygons and document preliminary 
polygons where no action, BMPs, or ICs may be appropriate.  The purpose of Part 2 of the 
investigation (which will be summarized as a separate report) was to identify specific design 
level information concerning the Clark Fork River and streambanks within the Reach A, Phase 1 
investigation area.   
 
1.2   DATA QUALITY OBJECTIVES AND ASSESSMENT 

Project-specific data quality objectives (DQOs) were outlined in the Sampling and Analysis Plan 
Soils and Wastes Chemical Characterization for Remedial Design/Remedial Action (CDM, 
2009).  The DQOs were developed to ensure the project goals and objectives are met.  The 
DQOs are presented in a seven step process as follows: 
 
Step 1:  State the Problem 
 
Step 1 of the DQO process is to define or describe the environmental problem to be studied so 
that the focus of the study will be unambiguous.  To accomplish this, the following tasks need to 
be completed: 
 
 Describe the problem and develop a conceptual model of the environmental hazard to 

be investigated. 

 Identify the planning team members. 

 Determine resources, constraints, and deadlines. 
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Problem Description 
 
The selected remedy for the Clark Fork River OU includes removal of tailings/slickens and in 
situ treatment of mixed soil/tailings.  In order to complete remedial designs to implement 
Remedial Action(s), several data gaps have been identified.  These include the following: 
 
 The horizontal and vertical extent of contaminated materials to be removed from the 

floodplain; 

 COC concentrations in areas identified for treatment to determine the depth of treatment 
and areas where treatment is impracticable in accordance with the ROD requirements; 

 The lime rates for treatment areas; 

 COC concentrations in the soil profile in areas preliminary defined as Slightly Impacted 
in the 2006-2007 application of RipES; and 

 Arsenic concentrations to ensure that any Remedial Action(s) will meet human health 
arsenic action levels. 

The RipES investigation completed by EPA in 2006-2007 identifies three types of preliminary 
polygons: exposed tailings/severely impacted (removal) areas, impacted soils and vegetation 
(treatment) areas, and slightly impacted soils and vegetation (no action or BMPs or ICs) areas. 
Some chemical data were also collected as part of the RipES investigations.  While these data 
are sufficient to identify preliminary Remedial Action(s), they are insufficient to complete 
remedial design. 
 
A conceptual site model is provided in Section 5.1 of the Clark Fork River OU ROD, as follows: 
 

The primary source of contaminants of concern in the Clark Fork River floodplain 
is tailings mixed to various degrees with surface and near surface soil deposits 
within the historic 100-year floodplain. Secondary sources include contaminated 
surface water and shallow groundwater from the alluvium within the Clark Fork 
River OU. Other secondary sources include streambed sediments and some 
historically contaminated irrigation ditches and fields. 
 
The primary pathways by which contaminants move within and between media 
include tailings and soils, groundwater, surface water, and airborne 
transmissions. Fate and transport of contaminants by these media are listed 
below and shown in Exhibit 2-3 [of the ROD], Conceptual Model: 

 
 Tailings, Sediments, and Impacted Soils 

 Oxidation of tailings produces acid, releases metals into surface and 
groundwater 

 Plants uptake contaminants from soil into roots 

 Overbank flow from flooding, rainfall, and streambank erosion transport total and 
dissolved metals into river; aquatic flora and fauna exposed 

 Groundwater 

 Infiltration and vadose zone transport 

 Vadose zone pore-water and groundwater interaction 
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 Groundwater flow 

 Groundwater and surface water interaction 

 Streambank storage 
 

 Surface Water 

 Surface water runoff from tailings 

 Surface water and sediment interaction 

 Streambank and floodplain erosion by the Clark Fork River 

 Streambed Sediments 

 Streambed material coated with metal oxides, sulfides, and hydroxides 

 Potential dissolution into the river water. 
 

 Historically Irrigated Fields 

 Soil entrainment by wind, potential inhalation and ingestion by residents 

 Dermal contact with soil, potential for ingestion by children 

 Ingestion potential through garden vegetables 
 
Planning Team Members, Affiliations, and Roles are as follows:  

Joel Chavez – DEQ Project Manager 
Brian Bartkowiak – DEQ Upper Clark Fork River Operations Manager  
Kris Edwards – EPA Remedial Project Manager 
Tom Mostad – Environmental Science Specialist, Montana Natural Resource Damage Program, 

Dept. of Justice (NRDP) 
Greg Nottingham – National Park Service, Grant-Kohrs Ranch (NPS) 
 
DEQ, as lead agency, with additional oversight from EPA (and NPS for remedial activities on 
the Grant-Kohrs Ranch), will oversee, manage, coordinate, and implement the Remedial 
Design, Remedial Action(s), and Operation and Maintenance for the Clark Fork Site. DEQ will 
coordinate with the NRDP in the implementation of the Clark Fork Aquatic and Riparian 
Resources Restoration Plan and in the integration of the Clark Fork Aquatic and Riparian 
Restoration Plan components into the Work.  DEQ will coordinate with NPS to implement the 
Federal Restoration Plan at the Grant-Kohrs Ranch and, where appropriate, integrate the 
Federal Restoration Plan components into the work. NRDP and NPS are included in the SAP 
Planning Team to understand and receive the information to be collected, understand how that 
information is to be analyzed, provide review and comment, and better coordinate aspects of 
state and federal restoration with the remedy for the Clark Fork Site. 
 
Additional project area specific planning team members will be identified in the SAP addenda. 
 



Clark Fork River Reach A, Phase I Data Summary Report  

Tetra Tech March 2010 4  

Resources, Constraints, and Deadlines 
 
Settlement monies from the Clark Fork River OU Consent Decree will provide DEQ with 
sufficient funding to complete remedial and restoration activities for the Clark Fork River. DEQ 
will use best efforts to ensure that remedial and restoration activities will be completed within 10 
-12 years after the consent decree has been finalized. 
 
DEQ will identify project areas for remedial design/remedial action (RD/RA). Generally, these 
will be based upon land ownership and execution of landowner agreements.  Sampling under 
this plan and subsequent addenda will be completed for each project area in one field season.  
Remedial designs will be completed in the fall and winter, in order to complete bid packages for 
early spring. Because samples will be submitted in phases (as discussed in Section 4), it will be 
imperative to complete analysis and validate data in time to meet the bid package schedule.  
The RD/RA schedule is further discussed in the Clark Fork River OU RD/RA Work Plan. 
 
Step 2:  Identify the Goals of the Study 
 
This step identifies the principal study questions and defines options for addressing those 
questions. The outputs for this step include decision statements that link the principal study 
questions to possible actions that will solve those questions. To accomplish this, the following 
tasks need to be completed: 
 
 Identify the principal questions. 

 Define alternative actions. 

 Develop decision statements. 

 Organize multiple decisions. 
 

Principal Questions and Alternative Actions 
 
The purpose of the Clark Fork River OU is to address principal and low level threats to human 
health and the environment for the Clark Fork River. The principal questions concerning the 
floodplain focus on determining the volume of tailings/slickens removal and how impacted 
tailings/soils mixtures can be treated in place to successfully grow sustainable vegetation and 
ensure that human health action levels are met for the current or reasonable anticipated land 
use (based on the exposure unit).  
 
Decision Statements   

Arsenic in soils (whether near the river or on historically irrigated lands) is the primary concern 
for human exposures at this site. In assessing and managing risks where arsenic is present in 
soils, EPA developed “risk-based concentrations” or action levels. If an action level is exceeded 
for a particular land use, removal, treatment, and/or cover, actions may be implemented to 
address these risks. Preliminary polygons identified during the RipES process will establish the 
spatial basis for this SAP and the Remedial Action(s) along the Clark Fork River OU floodplain. 
Sub-polygons may be developed during the design process to address risks observed. When 
human health action levels are not exceeded in soil, the RipES quantitative evaluation becomes 
the preliminary basis for assessment of ecological risk.   
 
Phrased as principal study questions, these removal guidelines are summarized in Table 1-1. 
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TABLE 1-1 

Principal Study Questions, Decision Statements, and Alternative Actions 

Principal Study Questions Decision Statements and Alternative Actions 

1. Are slickens (exposed tailings) present 
at the surface? 

If yes, measure the tailings thickness. Collect soil or mixed 
soil/tailings samples below the base of the tailings (identification of 
buried “A” horizon is a helpful marker) in six-inch increments.  These 
data will be used to determine the removal depth of slickens/tailings. 

2.  If no slickens are present, can 
impacted soils be treated to meet arsenic 
action level? 

Sample results will be used to calculate post-tillage COC 
concentrations based on six-inch depth increment sampling and to 
identify areas where exceptions apply. 

3.  If the answer to Question 2 is “no”, 
what thickness of soil requires removal? 

Sample results will be evaluated with respect to the arsenic action 
level and COC concentrations. 

4.  If the answer to Question 2 is “yes”, 
what are the treatment requirements?  

Sample results will be evaluated in 6-inch intervals to determine 
depth of treatment.  COC concentrations, pH and rock content results 
will be evaluated.  Once depth of treatment has been selected, 
archived samples will be submitted for acid-base account (ABA) 
analysis. 

5.  For slightly impacted areas not 
identified by RipES for removal or 
treatment, does the exposure unit meet 
human health action levels for the current 
or reasonable anticipated land use?  

Soil sample results for COC concentrations from these areas will be 
evaluated to determine if removal, treatment, institutional controls 
and/or BMPs, or No Action is appropriate.  For areas where treatment 
is determined to be the appropriate remedy, sample results in 6-inch 
intervals will be used to determine depth of treatment.  COC 
concentrations, pH and rock content results will be evaluated.  Once 
depth of treatment has been selected, archived samples will be 
submitted for acid-base account (ABA) analysis. 

6.  If the answer to Question 5 is “yes”, 
what, if any ICs and/or BMP should be 
implemented? 

Development of BMPs for these non-remediated areas should be 
considered only in context with adjacent landscapes subjected to 
Remedial Action(s) 

7.  If the answer to Question 2 is “no”, 
what are the treatment requirements to 
ensure that human health action levels 
are achieved??  

Sample results will be evaluated in 6-inch intervals to determine if 
treatment or removal is appropriate 

 
 
Step 3:  Identify the Information Inputs 
 
This step identifies the information required to resolve the decision statements.  It includes the 
following components: 
 
 Identify the needed information. This includes a list of environmental characteristics that 

will be measured to enable the planning team to make the necessary decisions. 

 Develop a list of information sources or methods that indicate how each action level will 
be determined. 

 Ensure future data integration by developing a list of information that may be important 
for future data use. This includes ensuring that the newly collected data/information can 
be merged into, or is compatible with, an existing database. 

 Confirm that sampling and analytical methods exist to meet detection limit criteria and 
action levels. 
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Information Needs   
 
Although the RipES decision tool has identified and categorized preliminary polygons 
(delineated areas of land) based on landscape stability, contamination severity, and plant 
community attributes within reaches A and B, the existing data are insufficient to address the 
decision statements identified in Step 2 and to complete remedial designs. Test pits will be 
excavated or other sampling methods utilized (e.g., Geoprobe®) to determine depths of 
removal, depth of treatment, and identify data needs to be filled to define appropriate Remedial 
Action(s) and to satisfy initial remedial design specifications. Initially two pits per acre with a 
minimum of four pits per slickens area will be used to guide sampling efforts.  The frequency of 
test pit excavations may be increased or decreased as knowledge is gained during Remedial 
Action(s). 
 
At areas identified for removal, no samples will be collected of visually identifiable 
slickens/tailings materials.  Samples will be collected in six inch intervals below the 
slickens/tailings and underlying soil contact (e.g., at the soil “A” horizon). This sampling plan 
may be modified if field XRF measurements indicate absence/presence of elevated 
contamination. Composite soil samples will be analyzed for COCs concentrations and pH. 
 
Areas designated for treatment will have additional analyses performed such as ABA analysis 
and rock content. Treatment area samples will be collected in six-inch depth increments 
throughout the depth of contamination. 
 
For miscellaneous site types within slightly impacted areas, samples will be collected in six-inch 
depth increments throughout the depth of contamination and submitted for analysis if field 
observations and measurements indicate the presence of buried tailings.  
 
Grid based sampling will be performed outside of slickens, impacted soils, and miscellaneous 
site types but within the meander belt plus 100 feet on both sides of the belt.  Surficial soil 
samples will be collected and analyzed for arsenic to determine if human health action levels 
are achieved. 
 
Information Sources  

Numerous sampling and various cleanup studies and demonstration projects have been 
implemented along the Clark Fork River. Key documents with detailed information about the 
Clark Fork River OU include: 
 
 Clark Fork River OU Remedial Investigation Report Final Draft—Atlantic Richfield 1998, 

approved by EPA. 

 Clark Fork River OU Feasibility Study, Public Review Draft—Atlantic Richfield 2002. This 
report contains a detailed list of ARARs. 

 Clark Fork River OU Ecological Risk Assessment—prepared by Syracuse Research 
Corporation for EPA—2001. 

 Clark Fork River OU Human Health Risk Assessment— prepared by Roy F. Weston Inc. 
for EPA— 1998. 

 Human Health Risk Assessment Addendum Prepared by Syracuse Research 
Corporation for EPA—2001. 
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 Geomorphology, Floodplain Tailings, and Metal Transport in the Upper Clark Fork 
Valley, Montana—USGS and Atlantic Richfield 1998. 

 
A critical information input for this SAP is the RipES evaluation that provided preliminary  
streambank polygons, exposed tailings areas, and Impacted and Slightly Impacted soils and 
vegetation areas. Preliminary polygons have been delineated and classified with Remedial 
Action(s) proposed for each polygon from which to draw the remedial design.  Proposed 
remedial action codes were designated in the Clark Fork River OU ROD (EPA/DEQ 2004) as 
follows: 
 
1. RA Code A:  Remedial Action(s) include no action, BMPs, ICs, or minor actions to enhance 

vegetation within the buffer corridor. These are shown on RipES evaluation maps as green-
colored 50-foot streambank buffer zones. 

 
2. RA Code B:  Polygons with Class 2 streambanks will receive Remedial Action(s) intended 

to secure streambank stability through establishment of appropriate deep, binding, woody 
vegetation. Remedial Action(s) may include reconfiguration of the bank, minor 
removal/replacement and/or in-situ treatment of contaminated materials, followed by 
supplemental planting of deep, binding, woody vegetation and revegetation with appropriate 
herbaceous species and BMPs. These are shown on RipES evaluation maps as yellow-
colored areas. 

 
3. RA Code C:  Class 1 streambanks will receive treatment(s) chosen from a set of Remedial 

Action(s) depending upon site-specific characteristics. Remedial Action(s) for this class 
include removal of tailings and impacted materials and revegetation with deep, binding, 
woody vegetation and an understory of appropriate herbaceous species. These are shown 
on RipES evaluation maps as red-colored areas. 

 
4. RA Code D:  Removal areas identified by presence of tailings/slickens. These are shown on 

RipES evaluation maps as red-colored areas. 
 
5. RA Code E:  Treatment areas identified by the presence of impacted soils. These are 

shown on RipES evaluation maps as orange-colored areas. 
 
6. RA Code F:  Providing these areas meet human health action levels, no action, BMPs, or 

ICs delineated as slightly impacted soils. These are shown on RipES evaluation maps as 
green-colored areas. 

 
Future Data Integration   
 
The planning team will ensure that standard practices are employed during this sampling and 
analysis campaign so that the analytical results will be internally consistent and comparable with 
other similar studies, to the extent possible. 
 
Action Levels and Sampling and Analytical Methods  
 
Risk-based action levels for solid media for arsenic have been established for the Clark Fork 
River OU based on land use. These action levels are as follows: 
 
 Residential—150 parts per million (ppm) 
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 Recreational (non-cancer) - 680 ppm (children at Arrowstone Park and other recreational 
scenarios) and 1,600 ppm for fishermen, swimmers, and tubers along the river 

 Rancher/Farmer—620 ppm 
 
It is anticipated that the Rancher/Farmer action level of 620 mg/kg will be applied for most of the 
Clark Fork River OU RA.  
 
The media to be sampled, sampling procedures, analytical parameters, expected parameter 
concentrations, and laboratory methods planned for this investigation are consistent with 
standard guidelines and practices. The planning team has ensured that detection limits are 
appropriate for the identified parameter-specific standards and cleanup decisions (see Step 5).   
 
Step 4:  Define the Boundaries of the Study 
 
This step defines the spatial areas to which decisions will apply and determines where and 
when data should be collected.  It includes the following components. 
 
 Define the target population of interest. 

 Specify the spatial boundaries that clarify what the data must represent. 

 Determine the time frame for collecting data and making the decisions. 

 Determine the practical constraints on collecting data. 

 Define the scale of decision making. 
 
Target Population   
 
For this investigation, the target population of interest is the streambanks and preliminary 
polygons identified for Remedial Action(s) under the Clark Fork RipES. 
 
Spatial Boundaries   
 
The spatial boundary is the RipES preliminary polygons. Vertically, it is desired to collect 
subsurface samples from removal areas in six inch intervals below visible tailings until the depth 
of contamination is identified, and from treatment areas in six inch intervals until the depth of 
contamination is identified. It is also desired to collect subsurface samples from Miscellaneous 
Site Types.  Slightly Impacted Soils, as defined by EPA in 2006-2007, and vegetation polygons 
will be sampled to confirm that they meet human health action levels. Vertically, the maximum 
depth of sampling in test pits will generally be four feet below ground surface. Sampling at 
depths greater than four feet could be accomplished by sampling from the excavator bucket or 
by sampling with an alternative methodology, such as a Geoprobe® or mobile drill rig. 
 
Temporal Boundaries   
 
The Clark Fork River floodplain, which was impacted by tailings deposition since the early 20th 
century and continues to be impacted by re-working of historical tailings deposits during high 
flow events, is of primary interest in this study.  
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Constraints on Collecting Data   
 
It may be difficult to bring excavators and/or backhoes into wet areas to excavate test pits. Also, 
it may be difficult to bring in heavy machinery through densely wooded areas or high quality 
wetland habitat without disturbing the environment in order to sample isolated contaminated 
areas near the river. Safety considerations limit the allowable depth of test pits. In sampling 
wetter areas, it may be necessary to dewater test pits in order to collect soil samples. In some 
instances, such as working next to stream banks, it may be preferable to use drill rigs to auger 
test borings to collect samples. Other issues include obtaining landowner access (the Clark Fork 
River OU has multiple landowners). 
 
Scale of Decision Making   
 
The scale of decision making refers to the way the planning team delineates decision units and 
identifies the smallest unit of subpopulation, area, depth, volume, or time where data will be 
collected, aggregated, or interpreted to make a decision and control decision error. For the 
Clark Fork River OU, the decision units will be the project areas within the OU as defined by 
DEQ.  Factors that will be used in determining the size of the project areas include the amount 
of work that can be completed in a construction season, land ownership, and priority of the area 
(a general preference will be made to begin remediation upstream and work downstream, and 
to address any areas where human health risk is of concern). In accordance with the Clark Fork 
OU ROD, project areas scheduled for remediation in the same construction season will be 
selected along discontinuous stretches of the river to minimize the impacts from potential 
flooding and to accommodate affected landowners. The project areas will be composed of the 
preliminary RipES polygons, which will be consolidated into remedial areas following completion 
of remedial design. These areas will comprise the smallest decision units. The depth of the 
decision units depends on several factors, including the depth of contamination, depth to ground 
water, rock content of the underlying strata, and in the case of streambanks, the depth of 
construction required to suitably anchor stabilization materials. 
 
Step 5:  Develop the Analytical Approach 
 
This step includes the following: 
 
 Specify the parameters important to making decisions about the target populations and 

select action levels that set the boundaries between one outcome of the decision 
process and another outcome. 

 Select the measurement and analytical methods capable of performing over the 
expected range of values and verify that the action levels are greater than the detection 
limits of the measurement method when practicable. 

 
Parameters and Action Levels   

The key parameters for the Clark Fork River remedial design are arsenic, copper, cadmium, 
lead, and zinc concentrations found in soils and soils/tailings mixtures. The human health action 
levels for arsenic in solid media were identified in Step 3. Secondary parameters to determine 
Remedial Action(s) include COC concentrations, depth to groundwater, pH, rock content, and 
potential removal area size. 
 
Several of these parameters determine the depth and intensity of treatment. These parameters 
include pH, rock content, organic matter, and ABA. Areas where rock content exceed 60% (by 
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weight) will require no further action, as the elevated rock content serves two purposes. One, it 
stabilizes underlying stratigraphy from erosion during high flow events; consequently, COCs that 
have migrated into the coarser material are less prone to be eroded during these events. Two, 
rocky soil is difficult to till, and thus constrains the depth of tillage. 
 
As project areas are sampled and Remedial Action(s) are completed, statistical evaluation of 
the overall data set will also be used to uncover trends. These evaluations will be used to help 
locate patterns and help determine if sampling frequency needs to be increased or decreased. 
 
Measurement and Analytical Methods   
 
Samples collected during this effort will be analyzed in accordance with standard EPA and/or 
nationally accepted analytical procedures. These are described in Section 5. The laboratory will 
adhere to all applicable QC requirements established by the methods. 
 
Data Usability   
 
The usability of all analytical data will be determined based on the data validation and 
evaluation process specified in this sampling and analysis plan. If the data are determined to be 
unusable, then re-sampling may be necessary during additional sampling phases.  
 
Step 6:  Specify Performance Criteria 
 
Decision makers are interested in knowing the true value of the constituent concentrations. 
Since analytical data are only estimates of the true values, decisions that are based on 
measurement data could be in error, which is referred to as decision error.  
 
The following are two reasons why the decision maker may not know the true value of the 
constituent concentration: 
 
 Concentrations may vary over time and space. Limited sampling may miss some 

features of this inherent variation because it is usually impossible or impractical to 
measure every point of a population. Sampling design error occurs when sampling 
design is unable to capture the complete extent of variability that exists in the true state 
of the environment.   

 Analytical methods and instruments are never absolutely perfect; hence a measurement 
can only estimate the true value of an environmental sample. Measurement error refers 
to a combination of random and systematic errors that inevitably arise during the various 
steps to the measurement process. 

 
The combination of sampling design and measurement error is the total study error. Since it is 
impossible to completely eliminate total study error, steps to reduce or control sampling and 
analytical error are to be employed so that decision error is minimized. These errors may lead to 
either over-estimating or under-estimating the concentration of contaminants in site media. 
Over-estimating contaminant concentrations could result in the removal of solid media that is 
not a risk and the wasting of resources.  Under-estimating contaminant concentrations may 
result in leaving contaminated soil in-place or not adequately treating the full extent of 
contamination. To minimize decision errors, the following steps are anticipated: 
 
 Locating representative locations within a preliminary RipES polygon for soil sampling.  

Initially two pits per acre with a minimum of four pits per slickens area will be used to 
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guide sampling efforts.  The frequency of test pit excavations may be increased or 
decreased as knowledge is gained during Remedial Action(s). In accordance with the 
design of this SAP, site-specific SAP addenda will be prepared by the State of Montana 
that will identify sampling locations for a Project Area, and will include the rationale for 
the number and frequency of the sampling locations. 

 
 Careful compositing of subsamples following Clark Fork River Superfund Site 

Investigation Standard Operating Procedures.  

 The use of field quality assurance samples (blanks, duplicates, and, when appropriate, 
National Institute of Standards and Technology [NIST] standards). 

 Rigorous adherence to approved chain-of custody protocols. 

 Proper laboratory and XRF sample preparation. 

 Analytical determinations are conducted while instrumentation is shown to be in 
statistical control. 

 Acceptable laboratory QA results. 

 Data validation that assesses the overall quality of the collected data and information. At 
a minimum, the data validation protocols established for the CFRSSI will be employed. 

 
All the information and data gathered during this evaluation will be checked by a qualified 
environmental scientist to ensure they are usable for their intended purposes. For the laboratory 
analytical data, an evaluation of analytical control limits and of the precision, accuracy, 
representativeness, completeness, and comparability (PARCC) parameters will be performed. 
Data results will then be discussed with the planning team members in the context of the risk-
based action levels, and it will be determined if the total study error could result in an incorrect 
decision. Using this approach, the probability of making an incorrect decision (i.e., either a false 
negative or positive) based on the information collected is considered small. The field QA 
program has been designed in accordance with EPA’s Guidance on Systematic Planning using 
the Data Quality Objectives Process, Publication No. EPA/240/B-06/001 (EPA 2006).  
 
PARCC goals are established for this project to aid in assessing data quality, as shown: 
 
 Precision.  Field duplicate samples will be collected to provide a measure of the 

contribution to overall variability of field-related sources. Contribution of laboratory-
related sources to overall variability is measured through various laboratory QC 
samples, specifically XRF laboratory duplicates and laboratory splits.  The acceptable 
relative percent difference limits for field duplicates are less than 35% for soil.  In the 
event that the relative percent difference limits for field duplicates are greater than 35% 
for soil, the sampling program will be reviewed and corrective action(s) will be 
implemented.  Chemical analytical data will be validated for precision using field 
duplicates, and laboratory duplicates and splits.  Acceptance windows for XRF precision 
are functions of the analyte, sample preparation method, and the concentration. These 
are defined in EPA Method 6200 for Field Portable X-Ray Fluorescence Spectrometry 
For The Determination Of Elemental Concentrations In Soil And Sediment (EPA 2007). 

 
 Accuracy.  Accuracy is the degree of agreement of a measurement with an accepted 

reference or true value and is a measure of the bias in a system.  The overall accuracy 
of this program will be based on the results of NIST or other SRM samples inserted into 
the sample stream at the rate of 5%.  Laboratory accuracy will be based on the results of 
LCS analysis.  With the exception of cadmium, the detection limits for field portable XRF 
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are expected to be sufficient to meet the needs of this project for each element of 
interest. See Table 1 in EPA Method 6200 (EPA, 2007).   

 
 Representativeness.  This parameter will be achieved through (a) careful, informed 

selection of sampling sites, (b) selection of testing parameters and methods that 
adequately define and characterize the extent of possible contamination and meet the 
required parameter reporting limits, (c) proper gathering and handling of samples to 
avoid interference and prevent contamination and loss, and (d) collection of a sufficient 
number of samples to allow characterization. Representativeness is a consideration that 
will be employed during all sample location and collection efforts and will be assessed 
qualitatively by reviewing field procedures and reviewing actual sampling locations 
versus planned locations. 

 
 Completeness.  Completeness is a measure of the amount of usable data obtained 

from a measurement system compared to the amount that was expected to be obtained 
under normal conditions. Those data that are validated and need no qualification 
(CFRSSI Enforcement Quality Data), or are qualified as estimated data (CFRSSI 
Screening Quality Data), are considered usable. Rejected data are not considered 
usable.  Completeness will be calculated following data evaluation. For this work, a 
completeness goal of 90% is projected for COCs, as well as pH determinations. The 
goal for XRF COC data is enforcement quality data. 

 
 Comparability.  Consistency in the acquisition, handling, and analysis of samples is 

necessary for comparing results. Where appropriate, the results of analyses obtained 
will be compared with the results obtained in previous studies.  Standard U.S. EPA 
analytical methods and QC, as well as those specified in the CFRSSI documents, will be 
used to ensure comparability of results with other analyses performed in a similar 
manner within the Clark Fork River OU. 

 
Step 7:  Develop the Design for Obtaining Data 
 
This step identifies a resource-effective data collection design for generating data that are 
expected to satisfy the DQOs. The data collection design (i.e., sampling program) is described 
in detail in Section 3 of this SAP.  
 
1.3   SITE LOCATION AND DESCRIPTION 
 
The Clark Fork Site is described in the 2004 Record of Decision (ROD) (EPA/DEQ, 2004): 
 

The Clark Fork River OU consists of surface water, stream bed sediments, tailings, 
impacted soils, groundwater, aquatic resources, terrestrial resources, irrigation ditches 
and related sediment depositions and contaminated property, and air located within and 
adjacent to the 100-year historic floodplain of the Clark Fork River.  The OU extends 
from the confluence of the old Silver Bow Creek channel with the reconstructed lower 
Mill-Willow bypass, to the maximum Milltown Reservoir pool. 

 
The Clark Fork Site has been divided into three reaches, with Reach A stretching from the 
confluence of the old Silver Bow Creek channel to the town of Garrison, Montana.  Figure 1-1 
displays the operable unit with reaches. 
 
The Reach A, Phase 1 Investigation consists of approximately the first 1.7 miles of stream 
channel and adjacent floodplain within Reach A.  Figure 1-2 displays the Reach A, Phase 1 
investigation area.   





0

6

6

00

00

0

0

6

6

0

0

0
0

0
6

0

0

00
6

0

0

0

0

0
00

60

0
0

6
20

0

0

6
0

6

0

6

2

6

2

0

0

0

0

0

0

0

0

0

0

18

30

30

30

54

24

24
36

36

12

48

42

42

24

36

4842

24

60

60

24

12

>2

60

30

30

24

24

24

4218

12

12

24

24

>24818

18
24

12

18

24
12

12

24

4242
24

2418

24

24

12

30
36

42

42
36

12

18

30
54

3618

242448423612

36
5448

18

18

24
36

1812

4254

12

24

42
30

36

36

3630

24

36

48

364836

36

3636
36

24

30

36

36

30

18

30
48

18

42
36

36

30

60
42

>2

12
12

72

60

36

>2
>2

>2

24
185430

24

122448
24

24

60

30

36

30

36

24

18

24

36

<24

>60

>54>42

>60

>66

>66

>48

>48

>72

>48

>48

>54

>84

>60

>48

>48

>36

>60

>60

>48

>66

>54

>48

>54>42

<36

>42>48

>30

>30

>42

>48

>42

>48>54

>48 >42
>36>48

>42>48
>36

>66

>54

>72

>42

>72

>78

>48

>24>42

>60

>48>48

>54
>60

>54

36

0

6

6

00

00

0

0

0

0

6

0
0

0

0

6
0

0

00
6

0

0

0

0

0
00

60

00
0

06
20

0

0

6
0

6

0

6

2

6

2

0

0

0

0

0

0

0

0

0

0

24

24

36

12

48

42

42

24

36

36

4842

24

42

60

<6

12

>2

60

24

30

>6

>6

18

3618

12

12

24

24

>24218

18
24

12

18

24
1212

4242
24

1218

24

18

12

30
36

42

36

42
36

12

18

30

3612

182442363612

36
5442

12

12

24
36

1812

4248
48

12

24

3630
30

30

36
36

3630

24

48

364836

36

3636
30

24

30

36

36

2442
18

30
48

18

36

36
24

36

30

60
42

>2

12
12

72

60

36

>2
>2

>2

18
54

30

24

122442
24

60

30

36

30

1836

24

12

24
48

24

>54>42

<30

>60

>66

>66

>48

>48

>48

>84

>60

>12

>48

<36

>48

<30

>36

>24

>60

<36
<30

>48

>66

>54

>48

>54

<36

>48

<30

>30

>30

>42

>42

>48>54

>48 >42
<24

>42>48
>36

>54

>72

>42

>72

>24

>78

>48

>42

>60

>48>48

>60
>54

60

54

24

>72

>66

01
-52

8

01
-06

8

01
-41

3

01
-53

6

01
-40

5

01
-21

0

01
-40

6

01
-17

3

01
-17

1

01
-17

0

01
-40

8

01
-52

3

01
01

29
0W

00
06

01
00

51
50

W
00

06

01
-55

0, 
01

-22
0

01
-02

25
5W

 S
AMPLE

01
-19

3

01
-05

0

01
-04

6

01
-02

4

01
-54

4

01
-06

4

01
-06

5

01
-52

7

01
-08

0

01
-08

1

01
-09

1

01
-53

0

01
-08

2
01

-53
1

01
-07

1

01
-07

4

01
-06

7

01
-06

9
01

-07
5

01
-07

0

01
-00

3

01
-00

2

01
-00

1

01
-05

5
01

-04
8

01
-05

9

01
-05

8

01
-05

7

01
-05

6

01
-40

3

01
-52

2

01
-04

9

01
-04

1

01
-04

2

01
-03

101
-03

0

01
-02

1
01

-04
0

01
-02

8

01
-02

9

01
-02

0

01
-01

1

01
-01

9

01
-01

8

01
-01

0

01
-00

9

01
-00

4

01
-05

2

01
-52

4

01
-03

6

01
-52

6

01
-05

3

01
-52

5
01

-52
0

01
-04

5

01
-03

5 01
-03

7

01
-51

6
01

-02
5

01
-00

7
01

-01
5

01
-02

6

01
-01

6

01
-00

8

01
-41

8

01
-01

7

01
-02

7
01

-03
901
-03

8

01
-05

4

01
-08

8

01
-12

7

01
-13

6

01
-13

5

01
-12

6

01
-12

5

01
-11

7

01
-11

8
01

-10
9

01
-10

7

01
-10

8

01
-41

1

01
-10

1

01
-53

3

01
-09

3

01
-08

5

01
-08

4

01
-07

8

01
-07

7

01
-08

3

01
-09

2

01
-09

9

01
-09

8

01
-08

9

01
-09

6

01
-09

7

01
-10

5

01
-10

4 01
-10

6

01
-11

5

01
-11

4

01
-41

2
01

-12
2

01
-12

3

01
-11

6

01
-12

4

01
-41

7

01
-41

6

01
-17

6

01
-17

9

01
-20

5

01
-19

6

01
-19

5

01
-18

4

01
-18

8

01
-18

7

01
-20

0

01
-14

6

01
-14

5

01
-13

9

01
-13

8

01
-12

1

01
-13

0

01
-13

1

01
-14

0

01
-13

2 01
-13

3
01

-14
1

01
-53

8

01
-14

7

01
-15

4

01
-54

0

01
-16

301
-54

1

01
-15

3

01
-54

3

01
-15

2

01
-15

9
01

-16
7

01
-54

5

01
-17

8

01
-17

7
01

-18
9

01
-20

1
01

-19
0

01
-40

9

01
-19

1

01
-20

2

01
-19

2

01
-20

3

01
-20

4
01

-21
6

01
-21

5

01
-21

401
-21

3
01

-22
3

01
-22

4

01
-19

4

01
-20

6

01
-21

7

01
-20

7

01
-20

8

01
-21

8 01
-21

9

01
-06

6

01
-06

0

01
-06

1

01
-06

3

01
-06

2

01
-23

1

01
-22

1
01

-20
9

01
-22

2
01

-19
8

01
-54

9

01
-19

7

01
-18

6

01
-17

401
-17

2

01
-16

1

01
-16

0

01
-54

2

01
-16

9
01

-18
0

01
-18

1 01
-54

6

01
-18

2

01
-41

4

01
-13

4

01
-53

7

01
-14

9

01
-53

9

01
-15

6

01
-15

0

01
-41

5

01
-15

7
01

-16
4

01
-16

5
01

-17
5

01
-16

6

01
-15

8

01
-15

1

01
-14

4

01
-13

701
-53

4

01
-11

9

01
-11

0

01
-12

0

01
-11

1

01
-03

2
01

-52
1

01
-01

2 01
-01

3
01

-00
6

01
-00

5

01
-51

3

01
-51

2

01
-51

1

01
-51

0

01
-50

8

01
-50

7

01
-50

5

01
-50

3

01
-09

501
-09

4

01
-07

9

01
-07

3

01
-07

2

01
-14

3

01
-14

2

01
-02

301
-02

2

01
-40

1

01
-03

3

01
-40

4
01

-40
2 01
-04

3 01
-04

4

01
-51

9

01
-03

4

01
-51

8

01
-01

4

01
-51

7

01
03

94
6E

01
20

03
3W

01
22

46
3W

01
18

69
0E

01
15

81
30

E

01
13

71
40

E

01
12

01
50

E

01
-08

6,0
1-5

32

01
-52

9, 
01

-09
0

01
-54

8, 
01

-18
5

01
-54

7, 
01

-18
3

01
-02

26
3W

 E
XTENTS

1139500

1139500

1140000

1140000

1140500

1140500

1141000

1141000

1141500

1141500

1142000

1142000

72
25

00

72
25

00

72
30

00

72
30

00

72
35

00

72
35

00

72
40

00

72
40

00

72
45

00

72
45

00

72
50

00

72
50

00

72
55

00

72
55

00

72
60

00

72
60

00

Clark Fork Reach A
Test Pit Soil Samples

500 and 800 mg/kg Levels
Warm Springs, Montana

Figure 1-2

December 16, 2009

0 100 200 300 40050
Feet

1:1,200

Pit I
d

500mg/Kg 800mg/Kg

NAD 1983 State Plane, Montana FIPS 2500, Internatiional Feet

Soil / Vegetation Classification

Impacted

Slicken

Slightly Impacted

Test Pit Location



Clark Fork River Reach A, Phase I Data Summary Report  

Tetra Tech March 2010 15  

2.0 SAMPLING AND DATA ANALYSIS METHODS 

The following section describes test pit sampling and analysis procedures used during Part 1 of 
the CFR Reach A, Phase 1 Investigation.  Test pits were generally excavated using a track-
mounted excavator except where geographic features or vegetation prohibited access.  Hand-
dug test pits were utilized in areas where the excavator could not access.  The primary activities 
associated with test pit sampling and analysis included: 
 
 Identify, locate and clearly mark test pit locations according to the numbering system 

presented in Section 2.2; 

 Excavate and (if necessary) dewater test pits; 

 Collect samples of soil from the test pit excavations; 

 Analyze samples using a field XRF analyzer as a screening tool for submittal to the 
laboratory; 

 If present, document the approximate depth to groundwater in each of the test pits. 

 Backfill test pits and seed the disturb area; and 

 Archive remaining samples. 
 
Details of sampling techniques are described in the Clark Fork Site Sampling and Analysis Plan 
(SAP) Addendum, Reach A, Phase 1 (Tetra Tech/CDM, 2009). 
 
2.1   SAMPLING APPROACH 
 
Figure 1-2 displays the test pit locations for contaminant sampling within the Reach A, Phase 1 
investigation area.  In general, test pit locations were spaced on a north-south – east-west grid 
pattern with 125-foot centers.  Additional sample locations were identified outside of the 125-
foot grid system within historic channels or old oxbows.  Samples were collected at 6-inch 
intervals and screened in the field until one of the following conditions was met: 
 
 Evaluation of field XRF data indicated that the sum of As, Cu, and Zn concentrations (i.e. 

total COC concentrations) was below 500 mg/kg, or 

 Course alluvium having a rock content of 60% or more (visual estimation), or bedrock 
was encountered.  These conditions are believed to provide sufficient protection from 
erosion. 

 
Sampling areas began with the RipES preliminary polygons (CH2MHill, 2004) including 
Slickens, Impacted Soils and Vegetative Areas, Miscellaneous Site Types and Slightly Impacted 
Soils and Vegetation Areas.  The sampling strategy followed the subsequent basic criteria: 
 
 Slickens (RA Code D) – Confirm presence of tailings through field XRF (high COC) 

concentrations and field pH (pH<5).  Collect soil samples in 6-inch depth increments 
starting at the tailings/soil interface (“A” horizon).  Submit three (3) samples for analysis 
(one above the “A” horizon, two below) from 18-inch interval based on field XRF to 
determine depth of removal.  If evaluation of field XRF data indicates that in the 0-6 inch 
depth interval below the “A” horizon the total COC concentrations are below 500 mg/kg, 
submit base of tailings for analysis. 
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 Impacted Soils and Vegetation Areas (RA Code E) – If evaluation of field XRF data 
indicates total COC concentration exceeds 500 mg/kg, continue sampling at 6-inch 
intervals until either (1) field XRF indicates the total COC concentrations are below 500 
mg/kg, (2) visual estimation of rock content is greater than 60%, or (3) a maximum safe 
sampling depth or the depth to the streambed is encountered.  Samples will be collected 
and submitted for analysis for each six inch depth interval until total COC concentrations 
are below 500 mg/kg.   

 
 Miscellaneous Site Types (RA Code F) – These areas include old river channels, 

oxbows, irrigation ditches, drainage ditches, and canals that may or may not have visible 
impacts at the surface level. Sample locations will be spaced at approximately 125-foot 
intervals along the axis of such features. Test pits will be utilized to verify buried tailings.  
If field measurements indicate buried tailings, sample in accordance with RA Code D.  
Horizontal extents will be confirmed through the collection of surficial samples. 

 
 Slightly Impacted Soils and Vegetative Areas – If evaluation of field XRF data 

indicates the total COC concentrations exceed 500 mg/kg, continue sampling at 6-inch 
intervals until either (1) field XRF indicates total COCs are below 500 mg/kg, (2) visual 
estimation of rock content is greater than 60%, or (3) a maximum safe sampling depth or 
the depth to the streambed is encountered.  If evaluation of field XRF data indicates the 
total COC concentrations are below 500 mg/kg, a 0 to 2-inch surficial soil sample will be 
collected and submitted for laboratory analysis.  Samples will be collected and submitted 
for analysis for each 6-inch depth interval until total COC concentrations are below 500 
mg/kg. 

 
Staking was performed using a resource grade GPS before sampling commenced in areas 
suitable for grid sampling as shown in Figure 1-2.  Pit locations were marked with flagged 
survey lath, which was placed within one-foot of the proposed test pit locations.  The lath was 
clearly labeled with a unique test pit designation number.  Sample identification conformed to 
the Clark Fork Site Sampling and Analysis Plan (SAP) Addendum, Reach A, Phase 1 (Tetra 
Tech/CDM, 2009). 
 
Upon completion of the field sampling, staked test pits were surveyed using survey-grade GPS 
methods provided by the State Contracted Licensed Surveyor.  Survey data collected included 
test pit designation, northing, easting, and elevation.  The accuracy of the survey was within 
one-foot horizontal and 0.1 foot vertical.  Survey data were measured in the Montana State 
Plane (NAD 83) coordinate system and elevations were based on North American Vertical 
Datum (NAVD) 1988. 
 
2.2   SAMPLE IDENTIFICATION 
 
The sample identification scheme consisted of a numeric identifier for the specific project area 
followed by a 3-digit sample location number beginning with 001.  The sample locations 
generally start with the most upstream sampling location and increase numerically as the test 
pits progress down stream.  The sample location number is followed by four digits representing 
the top and bottom depth of the sampled interval (in inches).  Sample location numbers are 
displayed on Figure 1-2. 
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The following are examples of sample identification codes: 
 

010080612 
 
  01  = Project Area No. 1 – Reach A Phase 1 
  008  = Sample Site Location No. 8 

0612 = Subsurface sample collected from a depth interval of 6 to 
12 inches below ground surface 

 
For the identification of the horizontal extent of contaminated soils, the test pit and sample 
identification protocol was modified.  These points were located during the investigation and 
were not staked in advance.  The approximate test pit location was determined by the field crew 
using measurement from the nearest staked test pit, and a field will be added following the 
nearest test pit identifier.  For example, if the horizontal extent is staked 85 feet north of the test 
pit 01008, the horizontal extent will be identified as 0100885N where the “N” indicates the 
cardinal direction from the original staked test pit.  The surface sample interval of 0 to 2 inches 
was then appended to this test pit number as with the originally staked pits. 
 
For areas not conducive to grid sampling, the sample crew field located the test pits based on 
observed conditions as described above.  In this case, the sampling crew marked lath according 
to the scheme described above. 
 
2.3   FIELD SCREENING 
 
Samples were collected from test pit walls at six-inch intervals measuring from the ground 
surface.  In general, the deepest samples were 60-inches below ground surface unless field 
screening indicated contamination at deeper levels.  Some areas exhibited a vertical extent of 
contamination that was beyond the limits of safe sampling practices. 
 
The XRF instrument used during the investigation was a Niton® Model XLt-700 Bulk Sample 
Analyzer.  This instrument was equipped with a Cadmium109 radioactive source, which allowed 
measurement of arsenic, copper, lead, and zinc among other elements.  Since the radioactive 
source is Cadmium109 the instrument cannot successfully detect cadmium; however, cadmium 
values are not used in the “total COC concentrations” calculation.  The instrument has capability 
of electronically storing over 3,000 tests.  Each XRF test was stored electronically and logged 
on data sheets.  Periodically, the test data stored in the XRF were downloaded and stored. 
 
Upon completion of the soil sampling from the test pits, samples were selected and identified for 
laboratory analysis.  For RA Code D polygons, identification of the 6-inch interval samples 
selected for laboratory analysis were based on a combination of visual observation of the depth 
of tailings and the results of the XRF field screening. Three 6-inch samples thought to bracket 
the tailings/soil interface (one above the 6-inch interval where total COC’s are greater then 500 
mg/kg and two below) were submitted for laboratory analysis.  In the event that the maximum 
depth of the test pit is encountered and field XRF screen values were above the investigation 
level for the total COC concentrations, the two deepest samples collected were submitted to the 
laboratory for analysis.  For RA Code E and RA Code F, samples were collected and submitted 
from each six inch depth interval until total COC were less than 500 mg/kg.   
 
Horizontal extents were confirmed through the collection of surficial samples which were 
comprised of three (3) sub-samples collected within 0.5 meters of the same point. The presence 
of a minimum thickness of 2 inches was necessary to warrant the collection of a sample. 
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2.4   LABORATORY ANALYSIS AND DATA ANALYSIS 
 
Laboratory samples were submitted to Pace Analytical Services, Inc. in Billings, Montana for 
analysis of saturated paste pH, arsenic, cadmium, copper, lead, and zinc (Table 2-1).  All 
remaining samples not analyzed were archived and are available for further laboratory analysis 
if needed at a later date. 
 

TABLE 2-1 

Parameters for Laboratory Analysis 
Clark Fork River Operable Unit 

Parameter Test Method 

Total Metals (As, Cu, Cd, Pb, ZN) ICP-AES 
EPA Contract Laboratory Program Statement of 
Work, Multi-Media, Multi Concentration, Inorganic 
Analytical Service for Superfund (ILM05.4) 

pH Saturated Paste Extract 
USAD Handbook 60, Methods 2, 3a, CFRSSI 
SOP SS-09 modified1 

1 CFRSSI SOP-09 was modified:  pH was determined using a minimum of 16-hour equilibration time and vacuum 
extraction of the saturated paste extract, rather than a 1:1 soil:water dilution 

 
 
2.5   FIELD QUALITY CONTROL 
 
Field quality control samples were collected as outlined in the Sampling and Analysis Plan 
(SAP) Soils and Wastes Chemical Characterization for Remedial Design/Remedial Action 
(CDM, 2009). 
 
 Field Blank Samples – analyzed at a frequency of 1 per 20 natural samples. 

 Cross Contamination Blank Samples – analyzed at a frequency of 1 per 50 natural 
samples, or minimum of one per week. 

 Field Duplicate Samples – analyzed at a frequency of 1 per 20 natural samples. 

 Matrix Spikes – analyzed at a frequency of 1 per 20 natural samples.   
 
2.6   SAP DEVIATIONS 
 
The following deviations to the Sampling and Analysis Plan (SAP) Addendum (Tetra Tech/CDM, 
2009) are listed below.  These deviations are based on unanticipated field conditions 
encountered during the first week of the Reach A, Phase 1 investigation. 
 
 Test pits were adjusted from the grid pattern based on vegetation, topography, presence 

of miscellaneous sites types, and/or geomorphology.  Test pits were also adjusted to 
include at least on test pit in a preliminary defined RipES polygon.  Deviations from the 
sampling grid were documented in the field book and were approved by MDEQ.   

 
 Some test pits were excluded from sampling.  Reasons for exclusion test pits from 

sampling included: the horizontal extent of contamination was clearly defined by 
adjacent pits, topographic features or vegetation prevented access, or utilities prevented 
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excavation for sampling.  These excluded test pits were document in the field book and 
approved by MDEQ. 

 
 Field pH data were found to be inconsistent and unreliable in assisting with determining 

the base of tailings.  Since pH was run on all laboratory samples, the field pH was only 
occasionally used as a screening tool. 

 
 Additional test pits were added to the grid based upon field observations and 

topographic features.  These additional test pits were document in the field book and 
approved by MDEQ.  These pits were used to identify additional features not previously 
slated for sampling such as RipES preliminary polygons without a sample location, 
additional observed slickens, as well as areas which appeared to require additional 
sampling in order to properly indentify the horizontal extent of impacted soils. The 
additional pits followed the previously discussed naming convention as discussed in 
Section 2.2 with all pit locations identified by the 3-digit sampling number starting at 400 
and increasing sequentially.   

 
 The number of field blank samples obtained was less than the rate of one duplicate 

sample per 20 natural samples. 
 
During the initial stages of the field sampling event, samples collected from pits in the slightly 
impacted Polygons, in which XRF analysis indicates contamination of one-foot or less exceeded 
the 500 mg/kg total COC criteria, a surficial sample (0-2”) was collected and submitted for 
laboratory analysis.  All samples below the surficial sample exceeding the 500 mg/kg COC 
criteria, as well as the two samples below the 500 mg/kg, were archived.  As the investigation 
progressed and a greater site understanding was ascertained, it was determined that this field 
adaptation was incompatible with site goals. The field practices were then modified to the 
following criteria:   
 
 For test pits in which XRF analysis indicates the top 0-6 inches sample exceeds the 500 

mg/kg criteria with deeper samples less than the 500 mg/kg total COC criteria, a surficial 
sample (0-2”) was collected and submitted for laboratory analysis.  

 
 Regardless of Polygon designation, test pits in which the XRF analysis indicates 

samples from the top 24 inches exceed the 500 mg/kg COC criteria with deeper samples 
less than 500 mg/kg, all samples above and including the two samples below the 500 
mg/kg total COC criteria were submitted to the laboratory for analysis. 

 
 Test pits in which the XRF analysis indicates greater than 24 inches of contamination 

were sampled to a depth where two samples were below the 500 mg/kg COC criteria. 
The deepest sample exceeding the 500 mg/kg total COC criteria and the next two 
samples below the 500 mg/kg total COC criteria were submitted to the laboratory for 
analysis. All samples above and below the laboratory submitted samples were archived.  

 
Deviations to the SAP did not reduce data quality or affect achievement of the project 
objectives. 
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3.0 INVESTIGATION RESULTS 
 
3.1  ANALYTICAL DATA – DEPTH OF CONTAMINATION 
 
The results of the laboratory analysis are contained in a database report presented in Appendix 
A, which lists the sample identification, test pit location and elevation, the saturated pH, and the 
metal concentrations and laboratory qualifiers.  The database report also identifies whether 
samples passed or failed the COC concentration criteria.  In some test pits, (particularly in 
slickens area) it was not possible to determine the depth of contamination because the test pit 
could not safely or practically be opened and sampled.  In this case, the depth of contamination 
is preceded by a greater (+) sign.  Appendix B contains the depth of contamination and 
elevation as well as the depth and elevation of groundwater observed during the sampling.  For 
those pits where groundwater was not observed, a “NO” entry is made in the groundwater field.  
Figure 1-2 displays the test pit locations, depth of contamination based on 500mg/kg and 
800mg/kg total COC screening criteria, and depth to groundwater.  Appendix C contains copies 
of the field log book.  Appendix D contains copies of the test pit excavation logs.  Appendix E 
contains a technical memorandum addressing the quality assurance and quality control 
(QA/QC) review of samples analyzed by Pace Analytical Services, Inc. (Pace) for the Clark Fork 
River, Reach A, Phase 1 investigation.    
 
3.2 QUALITY CONTROL 
 
3.2.1 Field Blank Samples 
 
Field Blank Samples were prepared by filling ziplock bags with an analyte-free media similar in 
character to the sample media. The media chosen for this investigation was a medium 100% 
pure silica sand. Field blank identification numbers generally followed the previously discussed 
naming convention, as discussed in Section 2.2, in which a 3-digit number of 700 was used to 
identify all field blanks followed by a sequential digit of 001 through 023.  A total of 23 blank 
samples were obtained on the total sample set of 635 initial natural samples.  The number of 
field blank samples obtained was less than the rate of one duplicate sample per 20 natural 
samples, due to miss calculating the total number of natural samples collected while in the field.  
No COC’s above the laboratory PQL were detected in the cross contamination blanks submitted 
for analysis.  Field blank sample results are presented in Appendix F. 
 
3.2.2 Cross Contamination Blank Samples 
 
Cross contamination blank samples (Rinsate Blanks) were collected by pouring de-ionized 
water across decontaminated field sampling equipment (primarily stainless steel sampling 
spoons). Rinsate water was collected in a 250 ml container provided by the laboratory (sample 
water was preserved to a pH <2 with dilute nitric acid) and shipped in coolers containing ice 
sufficient to maintain a temperature of < 5 degrees Celsius. Cross contamination blank samples 
were collected at a rate of one blank sample per 50 natural samples.  A total of 22 duplicate 
samples were obtained on the total sample set of 635 final natural samples, exceeding the 
frequency goals outlined in the SAP. No COC’s above the laboratory PQL were detected in the 
cross contamination blanks submitted for analysis.  Cross contamination blank sample results 
are presented in Appendix F.  
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3.2.3 Field Duplicate Samples 
 
Field duplicate samples were collected at a rate of one duplicate sample per 20 natural 
samples.  A total of 38 duplicate samples were obtained on the total sample set of 635 initial 
natural samples which exceeds SAP requirements for 32 duplicates.  Duplicate samples were 
compared to COC results for their corresponding natural samples and the relative percent 
difference (RPD) was calculated when both values exceed five-times the PQL, or absolute value 
difference (AVD) was calculated when one or both values were less than or equal to five–times 
PQL.  This analysis was performed in a Microsoft Access database and the results of the 
analysis are presented in Appendix G.  If the RPD was greater than 35 percent or the AVD was 
greater than the PQL, the duplicate sample value was flagged in the color red. Table 3-1 
presents the number and percentage of duplicate samples that exceeded either the RPD or 
AVD for each constituent. 
 

TABLE 3-1 

Results of Duplicate Sample Comparisons 

Constituent Number of Exceedances Percent Exceedance(1) 

Arsenic 12 33% 

Cadmium 17 47% 

Copper 14 39% 

Lead 13 36% 

Zinc 7 19% 

Note:  (1) Percent based on 36 duplicate samples in depth of tailings/impacted soils data base. 

 
The relatively large number of exceedence is not unusual for soils sampling although it is 
probably more severe than in some soil sampling investigations for two reasons: 
 
The materials in the floodplain are very heterogeneous consisting of tailings, natural soils, and 
mixed soils/tailings.  Although duplicate samples were taken at the same depth as the natural 
samples, their slightly different in positions could produce significantly different metals 
concentrations due to the heterogeneity of the materials. 
 
The duplicate comparison results indicate that there is some uncertainty associated with the 
concentrations of a particular constituent at a given sample depth.  The remaining question is 
how much this uncertainty affected the determination of extent of contamination. To ascertain 
this effect, the values of each duplicate sample and its corresponding natural sample were 
compared to the pass-fail criteria.  This information is presented in Appendix H.  We then 
compared how many of the duplicate-natural pairs agreed (both passed or both failed) and how 
many disagreed (one passed and one failed).  This analysis showed that 97 percent of the 
duplicate-natural sample pairs agreed suggesting that the uncertainty in the actual constituent 
concentrations had relatively little effect on our ability to determine the extent of contamination. 
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4.0  SUPPLEMENTAL ANALYSIS – GEOSTATISTICAL ANALYSIS 

This section describes the geostatistical analysis for two portions of the sampling program.  The 
first statistical study was conducted on forty-one (41) field XRF and laboratory (lab) analysis 
pairs from the start of the investigation.  The second statistical study was conducted on nearly 
one thousand samples, which includes all field XRF and lab pairs from the entire investigation.  
The two statistical studies are outlined below. 
 
4.1   FIRST SAMPLING STATISTICAL STUDY 

The following section outlines the statistical comparison of metal concentrations measured by 
XRF and laboratory analysis.  This comparison was directed at evaluating the accuracy and 
precision of the XRF method at the CFR site.  This analysis will direct the future use of XRF for 
field investigations.  The four metals analyzed were zinc, lead, arsenic, and copper using both 
XRF and laboratory methods from samples collected from sediments within the Reach A, Phase 
1 investigation area.   This sampling produced data from 40 sample locations with an additional 
duplicate sample.  The data as received is shown in Table 4-1 and was adjusted in several 
ways.  
 

1) XRF data with the appended “<” were assumed to be the analytical detection limit.  
These were given an imputed value of one-half the recorded value.  For example, a 
concentration coded as “<50” became 25 mg/kg in the new sheet.  A new column was 
created with these imputed results with an appended ½.  For example, the column “XRF 
As1/2” indicates that there are ½ values. 

 
2) In the new sheet, NA* values were considered as missing data. It is important to note 

that because of these missing data, a total of 35 samples out of 41 could be used to 
compare laboratory to XRF values.  NA* values have only been reported for laboratory 
As and Pb.  For this analysis, it is assumed that NA* means below an unspecified 
laboratory reporting limit.  The majority of laboratory NA*   data appears to have a 
corresponding XRF data with a “<” symbol.  

 
3) A new variable ACZ was defined by summing the arsenic, copper, and zinc.  No ACZ 

value was created when arsenic had a NA* value.   These six missing values did not 
enter into any statistical calculation. 

 
4) For each of the concentrations, a new row was calculated using their log-based 10 

(log10) value.  The new log10 variables used the original names with a prepended L.  
For example, the transformed “Lab As” values were designated as “L(LabAs)”. 

 
5) A new indicator variable was defined such that when the concentration for ACZ lab or 

XRF values are greater than 500 mg/kg, they were assigned a “1”, otherwise a “0”.  The 
new variables are called I(XRF_ACZ) and I(LAB_ACZ) 

 
6) The samples highlighted in green represent the duplicated data. 
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TABLE 4-1 

Laboratory and XRF Data Used in First Samplings Study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Statistical analysis was performed using Statistica® along with Excel® and other specialized 
statistical programs.  Table 4-2 shows the statistics for all data from the adjusted data set. Note 
that there are two sets of XRF data.  The first set has a count of 41 which includes all reported 
XRF data.  The second set has a count of 35, which is paired with the laboratory data.  
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TABLE 4-2 

Statistics on the Transformed Data 
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Figure 4-1 shows the median-quartile box-and-whiskers for laboratory and XRF data side-by-
side.  The small box is plotted at the median value, the large box brackets range of the second 
and third quartile, and the lines show the range of the maximum and minimum values.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4-1:  Box & Whisker Plots Showing Range of log10 Transformed Data 
 
 
Figures 4-2 and 4-3 show the correlation plots of all metals off the diagonal.  The histograms 
for the metals are plotted on the diagonal.  The tables above the plots show the correlation 
values.  The majority of metals with correlation equal or above 0.70 are printed in red.  Each 
plots grid positions on Figures 4-2 and 4-3 corresponds to the relationships shown on the table 
(e.g plot in top right corner is for L(LabZn):L(LabAs).  All values are in log base 10.  Lead and 
arsenic are almost perfectly correlated, while lead and copper have a correlation of below 50%.  
Zinc is correlated above 70% with all other metals.  Copper has a correlation with arsenic of 
around 50% 
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FIGURE 4-2:  Correlation Graphs and Values for Laboratory Metals 
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FIGURE 4-3:  Correlation Graphs and Values for XRF Metals 
 
 
 
 
Figures 4-4 and 4-5 show the log10 histograms for laboratory and XRF metals respectively.  A 
Shapiro-Wilk test was run on each distribution, testing against the proposed single mode 
lognormal curve shown in red.  This test is designed to accept that the experimental histogram 
could be from the theoretical distribution if the p value exceeds 0.05.  For both Lab and XRF, 
zinc is the only metal that passes the test.   
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FIGURE 4-4:  Histograms of Zn, Cu, As, and Pb for Laboratory 
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FIGURE 4-5:  Histograms of Zn, Cu, As, and Pb for XRF 
 
Figure 4-6 shows the log10 histograms for ACZ Lab and XRF data.  For both cases, the 
Shapiro-Wilk test rejects the hypothesis that the histogram follows a lognormal distribution.  The 
same concentration range for ACZ is plotted on the x-axis.  XRF appears to have about the 
same relative range of concentration, but has a lower average.  This difference in means, 
shown in Figure 4-7, is detected by a parametric Dependent Sample T-test and by two 
nonparametric tests (Sign Test and Wilcoxon Matched Pairs Test).  Note the Mean-1.96SE Box-
and-Whisker plot in Figure 4-7.   
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FIGURE 4-6:  Histograms of ACZ values for Lab and XRF 
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The first two box plots show a difference in their means.  Statistical tests between these two 
populations show that they are significantly different (shown in red).  The box plotted furthest to 
the right represents rXRF values, which have been adjusted by a regression equation discussed 
later.  In this case, none of the tests finds any significant difference between Lab and rXRF 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4-7:  Parametric and Nonparametric Difference of Mean Tests 
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Figure 4-8 again shows histograms for XRF and laboratory values of ACZ.  In this case, a bi-
modal lognormal model is proposed.  The corresponding lognormal plots are designed to plot a 
true lognormal as a straight line with the slope being proportional to the distribution variance.  In 
the style of a log-probability plot shown, the x-axis represents the cumulative percent of the 
probability distribution function and the y-axis indicates what the concentration is in log base 10. 
Note that the offset “tear” in the linear fit happens at approximately 500 mg/kg ACZ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A Shapiro-Wilk test considered zinc to be lognormal for both LAB and XRF.  However, arsenic, 
Copper and Lead and the new variable ACZ failed to pass this lognormal distribution test.  This 
failure is probably due to the multi-modal nature of ACZ populations.  Figure ___ shows log10 
transformed concentrations of ACZ for LAB and XRF plotted side-by-side.  Visual inspection of 
the histograms suggests that they or comprised of a simple mixture to two lognormal 
distributions.  The lower population is modeled as lognormal with a log10 mean of less than 125 
mg/kg for both LAB and XRF.  The higher of the two population means has a log10 mean 
greater than 2000 mg/kg.  The saddle between the two modes centers on a concentration of 
500 mg/kg.  This mixture model is shown in the log10 probability plots just below each of the 
histograms.  Note that the two populations present a two lines offset by the difference between 
the log10 means.    
 
 

FIGURE 4-8:  Bimodal Mixed Lognormal Model Proposed for the Data Set 
 
 
A generalized Anderson-Darling “goodness-of-fit” test determined that the bimodal mixed 
lognormal distribution is statistically acceptable for both XRF and laboratory data.  The 
Anderson-Darling can be applied to any distribution.  For the bimodal model, a table of critical 
values for the AD statistic was calculated using 20,000 bootstrap simulation. 
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Figure 4-9 shows a plot of XRF versus laboratory, with the title “L(XRF_ACZ) vs. L(LAB_ACZ)”.  
On the figure, a regression equation has been plotted as a straight line.  The data points appear 
to be plotted in a fairly tight pattern around this line with a correlation of 0.93.  Note the vertical 
and horizontal lines drawn at 2.69 (log10 of 500 mg/kg).  The graph is now broken up into four 
quadrants.  Only two points fall into the quadrant that signifies that the XRF considers the points 
to be below the 500 mg/kg threshold while the laboratory considers them to be above.   
  
The regression equation is: 
 
L(LAB_ACZ) = 0.48331 + 0.899 * L(XRF_ACZ).      Equation 1 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4-9:  Scatterplot and Regression Equation of XRF vs. Lab 
 
 
 
Figure 4-10 shows the same plot with rXRF used.  Note that the two misclassified points are 
now corrected.  The regression slope for the regressed XRF to Lab data is now unity and the 
intercept is very near zero. 
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FIGURE 4-10:  Scatterplot and Regression Equation of rXRF vs. Lab 
 
 
In addition to the regression line, Statistica® has plotted both 95% confidence and prediction 
limits. 
  

a) Confidence limits enclose the data’s mean value based on the regression formula 95 
times out of 100.  With confidence limits it is helpful to think about the average of many 
measurements.  

b) Prediction limits enclose the range that would contain the “next” pair of XRF and 
laboratory values 95 times out of 100.   For prediction limits it is helpful to think about 
individual measurements.  

 
Conclusion of statistical analysis of first sample data sets. 
 

1) The variable which is the summation of arsenic, copper and zinc appears a good proxy 
for determining areas of contamination.   

 
2) XRF sampling when adjusted with a regression equation produces a good estimated of 

sediment contamination measured by lab techniques. 
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4.2   SECOND SAMPLING STATISTICAL STUDY 
 
The following section outlines the statistical comparison of metal concentrations measured by 
XRF and laboratory analysis over the complete sample set, rather than a small sample set as 
discussed in the first sample statistical study. 
 
During the course of this investigation approximately one thousand samples were collected at 
various depths for analysis.  Table 4-3 shows an abstract of the data.  The complete data set is 
shown in Appendix A.  The sample IDs highlighted with yellow are the original samples 
described in the previous section.  Again, this data set statistically analyzes the ACZ variable 
produced by XRF and Lab analysis.  

 

TABLE 4-3 

Abstract of Second Round Data  
(See Appendix A for listing) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rows highlighted with red and flagged with the term “Fail” indicate where ACZ values exceed 
either 500 or 800 mg/kg for the summation of arsenic, copper and zinc.  The columns 
highlighted with light-green are lab results while the brown columns are the XRF columns.  
Table 4-4 lists the statistics for the second data set.  Note that the negative original data is 
assumed to be below the reported detection limit. These data have been given a value that one-
half the absolute value of the reported data.  For example, XRFAs has a minimum negative 
value of -123.24 mg/kg.  This value has been made positive and then divided by 2 to produce a 
new reported value of 61.62 for the column labeled XRFAs1/2.  
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TABLE 4-4 

Statistics of First and Second Round of Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All metal data is positively correlated as shown in Figure 4-11.  As with the first sampling 
program, the data appears to be bi-modally lognormal.  Figure 4-12 echoes the histogram 
shown in Figure 4-8.  As before, there is a regression fit between XRF and lab.  The current 
regression equation is shown in Figure 4-13: 
 
L(LabACZ) = 0.51559 + 0.87831*L(XRFACZ)     Equation 2 
 
Preliminary variography analysis indicates that the sediment data is a candidate for 
geostatistical estimation techniques such as kriging.  Figure 4-14 shows an experimental 
correlogram of the regressed XRF data fitted with two nested spherical models with a nugget of 
50% of the final sill.  The ranges for the two spherical models are 40 and 100 feet. 
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FIGURE 4-11:  Correlation Lab versus XRF (First and Second Sampling) 
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FIGURE 4-12:  Bi-modal Lognormal Histograms for ACZ from LAB and XRF 
Measurements 
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FIGURE 4-13:  Scatterplot and Regression Equation of XRF vs. Lab 

 
Scatterplot: L(XRFACZ) vs. L(LabAC Z) Second R ound of Sampling

L(LabACZ) = .51559 + .87831 * L(XR FAC Z)

Corre la tion: r  = .85835

1
.1

1.2

1.3

1
.4

1
.5

1.6

1.7

1
.8

1
.9

2.0

2.1

2.2

2
.3

2
.4

2.5

2.6

2
.7

2
.8

2.9

3.0

3.1

3
.2

3
.3

3.4

3.5

3
.6

3
.7

3.8

3.9

4.0

4
.1

4
.2

L (XRFACZ)

1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5

L
(L

ab
A

C
Z

)

95% confidence  



Clark Fork River Reach A, Phase I Data Summary Report  

Tetra Tech March 2010 40  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4-14:  Variogram of Regressed Lab Value Using XRF and Equation 2 
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Conclusion of statistical analysis of first and second sample data sets. 
 

1) The new data confirms the conclusions derived from the first study.  The variable which 
is the summation of arsenic, copper and zinc appears a good proxy for determining 
areas of contamination.   

2) XRF sampling when adjusted with a regression equation produces a good estimated of 
sediment contamination measured by lab techniques. 

3)  The derivation of a good correlogram supports the idea that geostatistical techniques 
such as kriging may produce useful results.  If so, unsampled locations can be 
estimated, which allow for the estimation of contamination contours and contaminated 
sediment volumes. 
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Appendix A
Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 1 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-001
4801.27 100100028/24/2009 10111134014 Fail 8.11139251.68 722599.54 415Fail 110 5.3 961 99.300-02

Pit 01-002
4799.96 100200068/24/2009 10111134015 Fail 81139405.82 722703.71 1430Fail 149 20.2 1150 14200-06

4799.96 100206128/24/2009 10111134018 Pass 8.31139405.82 722703.71 55.1Pass 21 0.69 39.3 U2.306-12

4799.96 100212188/24/2009 10111134017 Pass 8.31139405.82 722703.71 32.7Pass 13 0.34 14.7 U2.312-18

Pit 01-003
4800.32 100300028/24/2009 10111134012 Fail 8.21139524.59 722725.45 636Fail 89.4 10.9 433 97.800-02

Pit 01-004
4799.27 100400068/24/2009 10111134016 Fail 8.21139635.78 722745.59 1500Fail 133 21.5 904 12200-06

4799.27 100406128/24/2009 10111134002 Pass 8.31139635.78 722745.59 51.5Pass 17.5 0.78 16.6 U2.306-12

4799.27 100412188/24/2009 10111134013 Pass 8.41139635.78 722745.59 20.4Pass 12.3 0.24 3 U2.412-18

Pit 01-005
4793.46 100518248/26/2009 10111783010 Fail 7.51140508.87 722767.28 4090Fail 900 35.7 20300 144018-24

4793.46 100524308/26/2009 10111783011 Fail 7.61140508.87 722767.28 4410Fail 2170 60 26900 165024-30

4793.46 100530368/26/2009 10111783012 Pass 7.71140508.87 722767.28 114Pass 32.7 0.79 35.4 27.230-36

Pit 01-006
4792.94 100600068/26/2009 10111782004 Pass 8.21140642.74 722793.69 180Pass 16.8 U0.084 81 11.700-06

Pit 01-007
4795.38 100754609/23/2009 10113328005 Fail 7.51140861.30 722791.34 497Fail U2.5 2 3060 24.254-60

4795.38 100760669/23/2009 10113328006 Pass 7.11140861.30 722791.34 272Pass U2.7 0.16 17.1 13.560-66

4795.38 100766729/23/2009 10113328007 Pass 5.71140861.30 722791.34 348Pass U2.8 1 25.4 766-72

Pit 01-008
4795.15 100866729/23/2009 10113326012 Fail 61141004.45 722753.97 386Fail U2.9 2.3 3310 15.166-72

4795.15 100872789/23/2009 10113326013 Fail 6.21141004.45 722753.97 400Fail U2.5 2.5 2210 1372-78

Pit 01-009
4798.98 100900068/24/2009 10111134010 Fail 8.21139644.43 722854.83 2740Fail 225 28 1170 18900-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed



Appendix A
Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 2 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4798.98 100906128/24/2009 10111134011 Pass 8.31139644.43 722854.83 37.8Pass 12.6 0.45 12.9 U2.406-12

4798.98 100912188/24/2009 10111134001 Pass 8.41139644.43 722854.83 21.8Pass 14.3 0.23 4 U2.412-18

Pit 01-010
4798.18 101000028/27/2009 10111783003 Pass --1139748.43 722867.65 --Pass 233 -- -- --00-02

Pit 01-011
4797.61 101100068/26/2009 10111783016 Fail 7.71139886.72 722881.35 566Fail 120 9.1 867 11700-06

4797.61 101106128/26/2009 10111783017 Pass 81139886.72 722881.35 21.5Pass 15.5 0.35 9.2 U1.906-12

4797.61 101112188/26/2009 10111783018 Pass 7.91139886.72 722881.35 19.3Pass 14.3 0.24 3.6 U212-18

Pit 01-012
4792.80 101218248/26/2009 10111782001 Fail 7.61140532.14 722858.35 8470Fail 2860 172 17300 147018-24

4792.80 101224308/26/2009 10111782002 Pass 7.91140532.14 722858.35 36.2Pass 13 U0.29 18 U4.424-30

4792.80 101230368/26/2009 10111782003 Pass 7.91140532.14 722858.35 95.8Pass 12.8 2.2 46.8 20.330-36

Pit 01-013
4793.49 101300068/26/2009 10111782005 Fail 3.81140613.94 722883.59 755Fail 392 22 788 42600-06

4793.49 101306128/26/2009 10111782006 Fail 5.41140613.94 722883.59 1430Fail 1600 83.6 5450 75006-12

4793.49 101312188/26/2009 10111782007 Fail 7.11140613.94 722883.59 5300Fail 2200 124 20700 99912-18

4793.49 101318248/26/2009 10111782008 Fail 7.61140613.94 722883.59 6160Fail 1370 87.6 44200 173018-24

4793.49 101324308/26/2009 10117453015 Pass 8.11140613.94 722883.59 446Pass 16.7 0.37 21.5 14.524-30

4793.49 101330368/26/2009 10117453017 Pass 7.91140613.94 722883.59 65.7Pass 16.6 0.21 19.9 14.630-36

Pit 01-014
4794.47 101460668/24/2009 10111134009 Fail 7.31140734.76 722913.72 721Fail U3.3 13 3740 1560-66

4794.47 101466698/24/2009 10111134019 Fail 7.71140734.76 722913.72 163Fail U3 0.19 1040 8.466-69

4794.47 101469728/24/2009 10111134020 Fail 7.91140734.76 722913.72 177Fail 7.5 0.64 1190 16.669-72

Pit 01-015
4794.55 101536429/23/2009 10113328008 Fail 7.31140869.48 722869.48 10400Fail 2270 76.7 19300 309036-42

4794.55 101542489/23/2009 10113328009 Fail 7.51140869.48 722869.48 551Pass 76.3 4.9 164 10642-48

4794.55 101548549/23/2009 10113328010 Pass 7.11140869.48 722869.48 98.6Pass 14 0.57 36.8 16.348-54

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech
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Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 3 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-016
4795.41 101600069/23/2009 10113326017 Fail 8.11141007.92 722870.12 1580Fail 460 16.9 2270 40000-06

4795.41 101606129/23/2009 10113326018 Fail 8.21141007.92 722870.12 915Fail 620 15.7 1690 63106-12

4795.41 101612189/23/2009 10113326019 Fail 6.71141007.92 722870.12 723Fail 655 14.5 2550 40312-18

4795.41 101618249/23/2009 10113326014 Fail 7.21141007.92 722870.12 422Fail 34 2.5 1430 22.618-24

4795.41 101624309/23/2009 10113326015 Pass 7.41141007.92 722870.12 135Pass 3.1 0.18 34.1 1124-30

4795.41 101630369/23/2009 10113326016 Pass 7.61141007.92 722870.12 36.1Pass 2.5 U0.089 22.5 8.430-36

Pit 01-017
4796.04 101700069/23/2009 10113326020 Fail 8.11141138.06 722874.23 435Fail 82.8 4.2 502 96.500-06

4796.04 101706129/23/2009 10113328001 Fail 7.91141138.06 722874.23 410Fail 92.3 3.7 456 57.606-12

4796.04 101712189/23/2009 10113328002 Pass 8.21141138.06 722874.23 111Pass 35.3 1 192 24.512-18

4796.04 101718249/23/2009 10113328003 Pass 8.31141138.06 722874.23 16.9Pass 11.5 0.21 16 6.918-24

4796.04 101724309/23/2009 10113328004 Pass 8.31141138.06 722874.23 21.7Pass 9.2 0.19 22.2 7.524-30

Pit 01-018
4797.48 101800028/27/2009 10111783004 Pass --1139781.01 722960.48 --Pass 61.7 -- -- --00-02

Pit 01-019
4796.69 101900028/27/2009 10111783005 Pass --1139885.10 722986.81 --Pass 263 -- -- --00-02

Pit 01-020
4796.32 102000028/26/2009 10111783006 Pass --1140002.65 722996.08 --Pass 147 -- -- --00-02

Pit 01-021
4795.67 102100028/25/2009 10111138010 Fail 8.11140136.98 722991.42 844Fail 142 15.4 839 18200-02

Pit 01-022
4793.72 102200068/25/2009 10111138013 Fail 81140511.60 723005.45 2190Fail 616 35.6 2620 77200-06

4793.72 102206128/25/2009 10111138003 Pass 81140511.60 723005.45 41Pass 15.7 U0.16 41.8 U2.406-12

4793.72 102212188/25/2009 10111138004 Pass 7.91140511.60 723005.45 15.1Pass 9.5 U0.17 8.6 U2.512-18

Pit 01-023
4793.59 102324308/25/2009 10111138017 Fail 81140623.47 722980.08 1880Fail 17.6 0.66 32.2 1124-30

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed
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Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 4 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4793.59 102330368/25/2009 10111138020 Pass 8.11140623.47 722980.08 211Pass 12.2 0.44 24.9 11.730-36

4793.59 102336428/25/2009 10111138021 Pass 8.11140623.47 722980.08 65.5Pass 7.1 0.92 17.6 14.536-42

Pit 01-024
102454608/24/2009 10111134004 Fail 7.31140725.00 723000.00 644Fail 6.8 1.8 5310 24.354-60

102460668/24/2009 10111134005 Fail 7.41140725.00 723000.00 284Fail U3.3 0.36 1740 12.660-66

102466728/24/2009 10111134003 Fail 7.81140725.00 723000.00 198Fail U3.1 0.22 1590 13.366-72

Pit 01-025
4794.25 102548549/23/2009 10113328011 Fail 7.81140873.48 722994.56 553Fail 3.4 0.59 426 11.148-54

4794.25 102554609/23/2009 10113328012 Pass 7.51140873.48 722994.56 327Pass U2.8 0.22 38 16.854-60

4794.25 102560669/23/2009 10113328013 Pass 81140873.48 722994.56 127Pass U3.2 1 23 14.460-66

Pit 01-026
4794.98 102600069/28/2009 10113935004 Fail 8.11141009.78 722984.67 930Fail 538 32.1 1990 54300-06

4794.98 102606129/28/2009 10113935005 Fail 7.51141009.78 722984.67 604Fail 682 35.7 1530 40806-12

4794.98 102612189/28/2009 10113935006 Fail 7.51141009.78 722984.67 802Fail 411 24.7 2720 21612-18

4794.98 102618249/28/2009 10113935007 Pass 7.71141009.78 722984.67 220Pass 41.6 5.3 84.7 10.218-24

4794.98 102624309/28/2009 10113935008 Pass 7.81141009.78 722984.67 185Pass 28.5 3.6 27.7 10.924-30

4794.98 102630369/28/2009 10113935009 Pass 81141009.78 722984.67 157Pass 24.9 2.6 41.1 11.830-36

Pit 01-027
4796.52 102700069/28/2009 10113935014 Pass 8.41141138.44 723000.81 46.3Pass 17.9 2 42.9 12.800-06

4796.52 102706129/28/2009 10113935015 Fail 8.31141138.44 723000.81 259Pass 65.2 6.3 265 73.506-12

4796.52 102712189/28/2009 10113935016 Pass 8.31141138.44 723000.81 198Pass 67.8 5.7 229 40.812-18

4796.52 102718249/28/2009 10113935017 Fail 8.31141138.44 723000.81 173Pass 77.7 5.5 332 38.618-24

4796.52 102724309/28/2009 10113935018 Pass 8.41141138.44 723000.81 19.9Pass 17.3 1.8 17.9 6.424-30

4796.52 102730369/28/2009 10113935019 Pass 81141138.44 723000.81 17Pass 14.5 1.5 17.4 6.130-36

Pit 01-028
4797.05 102800028/26/2009 10111782018 Pass --1139911.42 723113.28 --Pass 128 -- -- --00-02

Pit 01-029

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed
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Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 5 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4796.13 102900028/26/2009 10111782019 Pass --1140003.10 723123.25 --Pass 222 -- -- --00-02

Pit 01-030
4795.43 103000028/25/2009 10111138007 Fail 8.21140138.62 723132.29 1740Fail 267 32.8 1680 30400-02

Pit 01-031
4794.46 103100028/25/2009 10111138016 Fail 8.11140253.63 723115.65 782Fail 72.3 6.4 693 11000-02

Pit 01-032
4795.05 103200028/25/2009 10111138005 Fail 8.21140357.11 723097.29 1160Fail 156 16.4 1550 37200-02

Pit 01-033
4791.49 103330368/25/2009 10111138006 Fail 7.81140491.21 723134.14 6690Fail 1160 83.4 12700 131030-36

4791.49 103336428/25/2009 10111138001 Pass 6.51140491.21 723134.14 188Pass 92.4 6.3 46.3 53.736-42

4791.49 103342488/25/2009 10111138014 Pass 81140491.21 723134.14 103Pass 7.4 2.1 37.7 25.842-48

Pit 01-034
4794.48 103448548/24/2009 10117453018 Fail 7.71140587.59 723120.18 3340Fail 15.6 17.2 1200 35.548-54

4794.48 103454608/24/2009 10117453019 Pass 7.21140587.59 723120.18 302Pass 4.1 0.41 34.4 11.654-60

4794.48 103460668/24/2009 10111134007 Pass 7.41140587.59 723120.18 195Pass U4.6 0.3 38.6 2860-66

4794.48 103466728/24/2009 10111134008 Pass 7.51140587.59 723120.18 210Pass 5.7 0.25 61.1 2466-72

4794.48 103472788/24/2009 10111134006 Pass 6.31140587.59 723120.18 430Pass U3.3 0.15 20.7 13.772-78

Pit 01-035
4793.34 103542489/23/2009 10113328016 Fail 7.91140752.65 723122.84 2960Fail U3.1 6.7 805 16.842-48

4793.34 103548549/23/2009 10113328017 Fail 7.81140752.65 723122.84 2150Fail U2.6 43.1 1070 20.748-54

Pit 01-036
4793.10 103648549/24/2009 10113702003 Fail 7.61140798.65 723186.44 190Fail U2.7 0.56 774 8.248-54

4793.10 103654609/24/2009 10113702004 Fail 7.41140798.65 723186.44 182Fail U2.4 0.13 691 8.154-60

4793.10 103660669/24/2009 10113702005 Pass 81140798.65 723186.44 67.6Pass U3.5 0.16 25.5 15.360-66

Pit 01-037
4794.03 103766729/23/2009 10113328014 Fail 7.41140875.40 723147.76 1790Fail U3.2 2.2 52.7 18.166-72

4794.03 103772789/23/2009 10113328015 Pass 8.21140875.40 723147.76 298Pass U2.5 0.24 10.3 972-78

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech
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Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 6 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-038
4793.85 103800069/28/2009 10113937001 Fail 7.71141012.25 723132.86 2520Fail 757 48.8 5060 59600-06

4793.85 103806129/28/2009 10113937003 Fail 8.21141012.25 723132.86 778Fail 63.8 2.9 523 49.306-12

4793.85 103812189/28/2009 10113937004 Pass 8.11141012.25 723132.86 58Pass 7.1 0.25 44.3 13.212-18

Pit 01-039
4795.80 103900069/28/2009 10113935010 Pass 8.51141155.48 723120.51 110Pass 40.9 4.4 117 29.900-06

4795.80 103906129/28/2009 10113935011 Fail 8.11141155.48 723120.51 565Fail 244 15.2 936 18906-12

4795.80 103912189/28/2009 10113935012 Pass 8.21141155.48 723120.51 23.9Pass 15.5 1.7 16 612-18

4795.80 103918249/28/2009 10113935013 Pass 81141155.48 723120.51 13.8Pass 12.1 1.4 11.1 5.818-24

Pit 01-03946E
4796.30 103946E00029/28/2009 10113935020 Pass --1141207.40 723113.30 --Pass 148 -- -- --00-02

Pit 01-040
4795.19 104000028/27/2009 10111783020 Pass --1140140.11 723229.82 --Pass 84.7 -- -- --00-02

Pit 01-041
4794.38 104100028/25/2009 10111138019 Fail 8.21140250.26 723250.44 1000Fail 124 13.5 1010 25300-02

Pit 01-042
4793.41 104200068/25/2009 10111783007 Fail 8.41140393.64 723224.08 1260Fail 426 12.8 1820 60400-06

4793.41 104206128/25/2009 10111783008 Pass 8.41140393.64 723224.08 51.2Pass 19.3 0.48 32.2 U2.106-12

4793.41 104212188/25/2009 10111783009 Pass 8.31140393.64 723224.08 24.9Pass 16.8 0.29 6.1 U212-18

Pit 01-043
4792.98 104336428/24/2009 10111138002 Fail 7.91140525.31 723236.67 1010Fail 130 14.2 149 22136-42

4792.98 104342488/24/2009 10111138011 Pass 7.81140525.31 723236.67 123Pass 18.3 2.9 47.1 28.542-48

4792.98 104348548/24/2009 10111138009 Pass 7.81140525.31 723236.67 126Pass 10.8 2.6 38.1 28.748-54

Pit 01-044
4793.09 104448548/24/2009 10111138018 Fail 61140554.04 723256.62 1310Fail 15.1 6.9 5600 25.848-54

4793.09 104454608/24/2009 10111138008 Fail 6.21140554.04 723256.62 519Fail 10.3 3.5 2980 1554-60

4793.09 104460668/24/2009 10111138012 Fail 71140554.04 723256.62 553Fail 5.4 2.4 4290 12.560-66

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed



Appendix A
Base of Tailings/Impacted Soil Data

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-045
4792.79 104554609/24/2009 10113702001 Fail 7.61140693.10 723247.11 855Fail U2.9 15.7 185 13.154-60

4792.79 104560669/24/2009 10113702002 Pass 71140693.10 723247.11 38Pass U2.3 U0.092 2.5 4.860-66

Pit 01-046
104600069/24/2009 10113702006 Fail 51140750.00 723250.00 637Fail 296 7.4 566 34500-06

104606129/24/2009 10113702007 Fail 6.71140750.00 723250.00 1730Fail 1440 41.2 2280 65906-12

104612189/24/2009 10113702008 Pass 7.21140750.00 723250.00 6050Pass 1010 39.5 -- 142012-18

104618249/24/2009 10113702009 Fail 8.11140750.00 723250.00 3030Fail 3.7 17.8 5440 20.218-24

104624309/24/2009 10113702010 Pass 8.31140750.00 723250.00 139Pass 2.8 0.19 34.3 16.124-30

104630369/24/2009 10113702011 Fail 81140750.00 723250.00 484Pass U2.6 0.4 34.1 17.130-36

104636429/24/2009 10117453013 Pass 81140750.00 723250.00 399Pass 4.4 0.37 11.7 10.336-42

104642489/24/2009 10117453016 Pass 7.81140750.00 723250.00 122Pass 6.6 U0.11 20.5 19.342-48

Pit 01-048
4793.47 104800029/28/2009 10113937002 Pass --1141020.60 723242.72 --Pass 473 -- -- --00-02

Pit 01-049
4794.79 104900028/25/2009 10111783019 Pass --1140261.63 723363.65 --Pass 136 -- -- --00-02

Pit 01-050
4793.47 105042489/28/2009 10113935002 Fail 7.81140461.46 723389.24 781Fail 26.7 5.5 4210 73.142-48

4793.47 105048549/28/2009 10113935003 Fail 8.21140461.46 723389.24 134Fail 7.9 1.8 1430 6.748-54

Pit 01-052
4793.56 105248549/24/2009 10113702017 Fail 71140621.25 723379.11 190Fail U2.4 1 1490 9.348-54

4793.56 105254609/24/2009 10113702018 Fail 7.51140621.25 723379.11 241Fail U2.6 1 1860 11.954-60

Pit 01-053
4791.78 105342489/24/2009 10113702012 Fail 7.61140764.18 723367.45 788Fail U2.7 4.5 2290 19.142-48

4791.78 105348549/24/2009 10113702013 Fail 7.81140764.18 723367.45 439Pass U2.4 12.2 269 7.448-54

Pit 01-054
4792.76 105400069/28/2009 10113937006 Fail 7.41140900.31 723382.94 665Fail 346 9.3 626 34200-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed



Appendix A
Base of Tailings/Impacted Soil Data

Sample
ID
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Date

Laboratory 
Number
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Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4792.76 105406129/28/2009 10113937007 Fail 7.21140900.31 723382.94 941Fail 1200 23.8 917 63106-12

4792.76 105412189/28/2009 10113937008 Fail 7.71140900.31 723382.94 2750Fail 176 10.6 8720 14112-18

4792.76 105418249/28/2009 10113937009 Fail 8.11140900.31 723382.94 1160Fail 20.8 3.6 259 16.918-24

4792.76 105424309/28/2009 10113937010 Pass 8.11140900.31 723382.94 239Pass 6.8 0.7 110 18.324-30

4792.76 105430369/28/2009 10113937011 Pass 7.91140900.31 723382.94 164Pass 5 0.47 44.6 12.430-36

Pit 01-055
4792.51 105500069/29/2009 10113937012 Fail 8.21141009.07 723359.48 592Fail 544 13.5 910 60800-06

4792.51 105506129/29/2009 10113937013 Fail 81141009.07 723359.48 2410Fail 441 16.8 4680 34906-12

4792.51 105512189/29/2009 10113937014 Fail 8.21141009.07 723359.48 391Pass 53.3 2 208 40.812-18

4792.51 105518249/29/2009 10113937015 Pass 8.21141009.07 723359.48 167Pass 26.2 0.82 154 30.318-24

4792.51 105524309/29/2009 10113937016 Pass 8.21141009.07 723359.48 57.7Pass 7.3 0.21 53.8 14.724-30

Pit 01-056
4793.44 105612188/25/2009 10111783013 Fail 81140374.82 723460.07 4190Fail 2120 57.4 18700 100012-18

4793.44 105618248/25/2009 10111783014 Fail 8.11140374.82 723460.07 881Fail 41.3 1.6 250 39.118-24

4793.44 105624308/25/2009 10111783015 Pass 8.11140374.82 723460.07 38.8Pass 32 0.48 47.3 U2.424-30

Pit 01-057
4792.51 105736429/29/2009 10113925003 Fail 8.11140642.73 723495.69 2450Fail 384 17 2080 49236-42

4792.51 105742489/29/2009 10113925004 Fail 8.21140642.73 723495.69 1590Fail 154 8.8 1360 18042-48

Pit 01-058
4793.11 105836429/29/2009 10113925001 Fail 7.51140764.87 723495.69 749Fail 27.6 2.3 3710 75.136-42

4793.11 105842489/29/2009 10113925002 Fail 8.11140764.87 723495.69 1010Fail 160 7.1 2360 19942-48

Pit 01-059
4792.35 105900029/28/2009 10113937005 Pass --1141011.21 723445.92 --Pass 275 -- -- --00-02

Pit 01-060
4792.15 106000069/1/2009 10112270010 Fail 8.21140503.96 723649.35 923Fail 303 18.2 2220 25800-06

4792.15 106006129/1/2009 10112270011 Fail 81140503.96 723649.35 2000Fail 669 39.2 5820 87906-12

4792.15 106012189/1/2009 10112270012 Fail 6.81140503.96 723649.35 940Fail 754 39.5 2300 70812-18

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Fail
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mg/kg
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(mg/kg)

Cadmium
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(mg/kg)
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4792.15 106018249/1/2009 10112270013 Fail 7.61140503.96 723649.35 2120Fail 2780 142 4760 105018-24

4792.15 106024309/1/2009 10112270014 Fail 7.81140503.96 723649.35 6230Fail 962 56.5 32200 260024-30

4792.15 106030369/1/2009 10112270015 Fail 8.21140503.96 723649.35 6210Fail 12.3 19 168 22.930-36

4792.15 106036429/1/2009 10112270016 Fail 8.41140503.96 723649.35 1310Fail 9 1.2 60.5 15.336-42

4792.15 106042489/1/2009 10112270017 Fail 8.41140503.96 723649.35 1180Fail 11.8 1.2 167 18.142-48

4792.15 106048549/1/2009 10112270018 Fail 8.21140503.96 723649.35 1540Fail 15.3 7 671 19.448-54

4792.15 106054609/1/2009 10112270019 Fail 8.21140503.96 723649.35 1470Fail 60.4 6.5 1010 25.554-60

Pit 01-061
4791.33 106100069/1/2009 10112267018 Fail 7.91140625.35 723635.06 272Pass 90.7 4.1 427 79.600-06

4791.33 106106129/1/2009 10112267019 Fail 7.81140625.35 723635.06 841Fail 185 9.1 1160 21006-12

4791.33 106112189/1/2009 10112267020 Fail 7.61140625.35 723635.06 796Fail 992 24.6 1860 84312-18

4791.33 106118249/1/2009 10112270001 Fail 7.61140625.35 723635.06 1640Fail 2750 136 3700 116018-24

4791.33 106124309/1/2009 10112270002 Fail 7.91140625.35 723635.06 4690Fail 649 44.2 19800 298024-30

4791.33 106130369/1/2009 10112270003 Fail 81140625.35 723635.06 8610Fail 7.3 3.7 34.5 15.830-36

4791.33 106136429/1/2009 10112270004 Pass 7.91140625.35 723635.06 50.1Pass 6.6 1.3 15 12.536-42

4791.33 106142489/1/2009 10112270005 Pass 8.11140625.35 723635.06 288Pass 7.5 2.2 61 9.742-48

Pit 01-062
4791.10 106206129/1/2009 10112267012 Fail 6.91140796.79 723630.58 3840Fail 187 28.3 4750 24506-12

4791.10 106212189/1/2009 10112267013 Fail 5.81140796.79 723630.58 324Fail 652 15.1 1140 71712-18

4791.10 106218249/1/2009 10112267014 Fail 51140796.79 723630.58 1650Fail 2060 48.8 2330 114018-24

4791.10 106224309/1/2009 10112267015 Fail 6.21140796.79 723630.58 2290Fail 2090 50.4 6280 194024-30

4791.10 106230369/1/2009 10112267016 Fail 6.71140796.79 723630.58 1470Fail 313 10 10600 65630-36

4791.10 106236429/1/2009 10112267017 Fail 71140796.79 723630.58 410Fail 3.3 1.6 2130 1536-42

Pit 01-063
4789.49 106300069/1/2009 10112270006 Fail 8.21140859.01 723634.63 456Pass 41.1 3.2 189 37.300-06

4789.49 106306129/1/2009 10112270007 Fail 8.21140859.01 723634.63 697Fail 78.8 7 525 84.706-12

4789.49 106312189/1/2009 10112270008 Fail 8.41140859.01 723634.63 714Fail 81.4 6.7 346 69.912-18

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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(mg/kg)

Cadmium
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4789.49 106318249/1/2009 10112270009 Fail 8.21140859.01 723634.63 369Pass 52.2 7.5 237 45.918-24

Pit 01-064
4790.53 106424309/29/2009 10113925005 Fail 8.31141025.83 723673.76 969Fail U2.2 7 128 13.224-30

4790.53 106430369/29/2009 10113925006 Pass 8.11141025.83 723673.76 134Pass U2.1 1.6 77.6 3.630-36

4790.53 106436429/29/2009 10113925007 Pass 81141025.83 723673.76 77.9Pass U2.4 0.85 25.3 3.836-42

Pit 01-065
4790.37 106500029/1/2009 10112274014 Pass --1141160.96 723624.29 --Pass 94.2 -- -- --00-02

Pit 01-066
4791.28 106600069/1/2009 10112270020 Fail 8.31140440.20 723761.46 1190Fail 438 23.9 3350 43500-06

4791.28 106606129/1/2009 10112274001 Fail 8.11140440.20 723761.46 435Fail 381 22.7 534 55006-12

4791.28 106612189/1/2009 10112274002 Fail 7.91140440.20 723761.46 1610Fail 470 30.2 2760 56612-18

4791.28 106618249/1/2009 10112274003 Fail 6.71140440.20 723761.46 1580Fail 3560 196 3420 122018-24

4791.28 106624309/1/2009 10112274004 Fail 81140440.20 723761.46 4530Fail 478 42.4 64100 44724-30

4791.28 106630369/1/2009 10112274005 Fail 8.21140440.20 723761.46 2310Fail 10.6 8.3 4250 14.130-36

4791.28 106636429/1/2009 10112274006 Pass 8.21140440.20 723761.46 115Pass 9.6 U0.14 23.5 9.536-42

4791.28 106642489/1/2009 10112274007 Fail 7.51140440.20 723761.46 1630Fail 44.1 10 2910 8.742-48

Pit 01-067
4790.77 106700069/1/2009 10112280004 Fail 7.91140634.18 723762.89 1220Fail 788 35 2270 59500-06

4790.77 106706129/1/2009 10112280005 Fail 7.61140634.18 723762.89 1570Fail 446 24.6 3300 51606-12

4790.77 106712189/1/2009 10112280006 Fail 6.41140634.18 723762.89 558Fail 947 38.2 1300 96112-18

4790.77 106718249/1/2009 10112280007 Fail 7.61140634.18 723762.89 439Fail 32 5.5 4210 41.318-24

4790.77 106724309/1/2009 10112280008 Fail 71140634.18 723762.89 722Fail 16.5 6.4 2720 25.924-30

4790.77 106730369/1/2009 10112280009 Fail 6.91140634.18 723762.89 386Fail 12 3.9 1910 24.630-36

4790.77 106736429/1/2009 10112280010 Pass 7.71140634.18 723762.89 238Pass 5.5 1.2 8.4 5.136-42

Pit 01-069
4791.16 106900069/2/2009 10112281007 Fail 7.91140864.67 723726.01 1690Fail 270 13.3 1750 36700-06

4791.16 106906129/2/2009 10112281008 Fail 7.41140864.67 723726.01 1160Fail 336 9.9 2120 36606-12

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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(s.u.)
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4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4791.16 106912189/2/2009 10112281009 Fail 7.51140864.67 723726.01 1370Fail 1450 24.7 1010 74912-18

4791.16 106918249/2/2009 10112281010 Fail 7.31140864.67 723726.01 1800Fail 2140 35.8 9680 149018-24

4791.16 106924309/2/2009 10112281011 Fail 7.61140864.67 723726.01 2580Fail 98 17.2 2940 43.624-30

4791.16 106930369/2/2009 10112281012 Fail 7.61140864.67 723726.01 974Fail 26.7 3.5 515 28.130-36

4791.16 106936429/2/2009 10112281013 Fail 7.71140864.67 723726.01 611Fail 16 2.1 1630 33.936-42

Pit 01-070
4789.16 107000069/1/2009 10112274019 Fail 7.81141002.23 723752.33 1790Fail 343 28.7 2230 32500-06

4789.16 107006129/1/2009 10112274020 Fail 7.51141002.23 723752.33 2060Fail 947 55.7 5570 74706-12

4789.16 107012189/1/2009 10112277001 Fail 7.61141002.23 723752.33 4890Fail 2820 70.4 22300 252012-18

4789.16 107018249/1/2009 10112277002 Fail 8.11141002.23 723752.33 6490Fail 206 37.9 2150 133018-24

4789.16 107024309/1/2009 10112277003 Pass 7.61141002.23 723752.33 69.8Pass 7 0.15 63.3 18.924-30

4789.16 107030369/1/2009 10112277004 Pass 7.51141002.23 723752.33 58Pass U2 0.18 8.5 7.830-36

Pit 01-071
4791.05 107100029/1/2009 10112274018 Pass --1141144.57 723740.08 --Pass 66.2 -- -- --00-02

Pit 01-072
4791.26 107200029/1/2009 10112274015 Pass --1141245.59 723743.26 --Pass 41.9 -- -- --00-02

Pit 01-073
4792.31 107300029/1/2009 10112274017 Pass --1141362.85 723752.37 --Pass 32.1 -- -- --00-02

Pit 01-074
4790.25 107400069/1/2009 10112274008 Fail 7.21140766.74 723870.39 1160Fail 636 38 1750 54000-06

4790.25 107406129/1/2009 10112274009 Fail 51140766.74 723870.39 99.1Fail 489 24.8 489 91606-12

4790.25 107412189/1/2009 10112274010 Fail 4.91140766.74 723870.39 2360Fail 2330 122 1570 127012-18

4790.25 107418249/1/2009 10112274011 Fail 6.41140766.74 723870.39 3270Fail 654 40.5 22600 139018-24

4790.25 107424309/1/2009 10112274012 Fail 8.21140766.74 723870.39 6220Fail 28.8 17.5 805 20.624-30

4790.25 107430369/1/2009 10112274013 Fail 8.11140766.74 723870.39 3460Fail 134 11.3 3960 75.730-36

Pit 01-075
4788.88 107500069/1/2009 10112277005 Fail 7.81140875.46 723881.56 1520Fail 806 20.5 1980 57700-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Pass /
Fail
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mg/kg
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4788.88 107506129/1/2009 10112277006 Fail 7.61140875.46 723881.56 702Fail 497 12.2 661 53806-12

4788.88 107512189/1/2009 10112277007 Fail 6.51140875.46 723881.56 2390Fail 1580 36.1 2010 137012-18

4788.88 107518249/1/2009 10112277008 Fail 7.61140875.46 723881.56 1660Fail 1250 31.8 10800 77818-24

4788.88 107524309/1/2009 10112277009 Fail 7.71140875.46 723881.56 4640Fail 1470 50.6 16800 214024-30

4788.88 107530369/1/2009 10112277010 Fail 8.11140875.46 723881.56 3980Fail 62.8 5.1 335 5530-36

4788.88 107536429/1/2009 10112277011 Pass 6.41140875.46 723881.56 56.9Pass U2.3 U0.093 48.9 15.236-42

4788.88 107542489/1/2009 10112277012 Fail 71140875.46 723881.56 1000Fail 6.2 0.26 71.9 27.142-48

Pit 01-077
4787.86 107724309/21/2009 10113184005 Fail 6.91141129.30 723889.78 2860Fail U3 8.1 364 12.524-30

4787.86 107730369/21/2009 10113184006 Pass 7.41141129.30 723889.78 62Pass U3.9 0.29 21.9 10.730-36

4787.86 107736429/21/2009 10113184007 Pass 71141129.30 723889.78 275Pass 4 U0.079 2.1 6.736-42

Pit 01-078
4787.61 107830369/21/2009 10113184008 Fail 7.61141250.79 723881.32 109Fail 2.9 0.75 900 7.830-36

4787.61 107836429/21/2009 10113184009 Fail 7.71141250.79 723881.32 137Fail 23.4 1.3 1480 2436-42

Pit 01-079
4791.72 107900029/1/2009 10112274016 Pass --1141491.77 723863.59 --Pass 28 -- -- --00-02

Pit 01-080
4789.91 108000069/1/2009 10112280011 Fail 8.11140738.88 723988.75 777Fail 500 21.4 1260 46300-06

4789.91 108006129/1/2009 10112280012 Fail 4.21140738.88 723988.75 2170Fail 1930 77.2 1930 94406-12

4789.91 108012189/1/2009 10112280013 Fail 5.51140738.88 723988.75 2030Fail 2310 89.6 2360 150012-18

4789.91 108018249/1/2009 10112280014 Fail 7.11140738.88 723988.75 1470Fail 585 26 9040 182018-24

4789.91 108024309/1/2009 10112280015 Fail 7.71140738.88 723988.75 2250Fail 49.1 9.9 24100 53924-30

4789.91 108030369/1/2009 10112280016 Fail 7.91140738.88 723988.75 3440Fail 25.1 2.8 109 56.930-36

4789.91 108036429/1/2009 10112280017 Pass 81140738.88 723988.75 86.7Pass 11.6 2 24.1 17.836-42

4789.91 108042489/1/2009 10112280018 Pass 8.21140738.88 723988.75 53Pass 5.3 1.2 20.3 13.242-48

Pit 01-081
4789.65 108100069/1/2009 10112277013 Fail 7.71140873.35 723971.41 1480Fail 924 20.5 705 63100-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4789.65 108106129/1/2009 10112277014 Fail 7.51140873.35 723971.41 3800Fail 278 12.4 16400 41006-12

4789.65 108112189/1/2009 10112277015 Fail 7.91140873.35 723971.41 496Pass 14.2 0.55 146 16.212-18

4789.65 108118249/1/2009 10112277016 Fail 81140873.35 723971.41 434Fail 118 3.8 695 93.918-24

4789.65 108124309/1/2009 10112277017 Fail 81140873.35 723971.41 339Pass 75.4 2.4 337 79.324-30

4789.65 108130369/1/2009 10112277018 Fail 8.11140873.35 723971.41 386Pass 44.1 1.3 246 37.930-36

4789.65 108136429/1/2009 10112277019 Pass 8.11140873.35 723971.41 187Pass 40.9 1.2 160 44.936-42

4789.65 108142489/1/2009 10112277020 Pass 8.11140873.35 723971.41 111Pass 20.5 0.5 70.6 23.842-48

Pit 01-082
4788.71 108200069/2/2009 10112440009 Fail 81141002.26 723984.24 1300Fail 647 27 1870 59900-06

4788.71 108206129/2/2009 10112440010 Fail 7.41141002.26 723984.24 2150Fail 1650 65.2 4220 104006-12

4788.71 108212189/2/2009 10112440011 Fail 6.81141002.26 723984.24 1480Fail 2930 103 2290 104012-18

4788.71 108218249/2/2009 10112440012 Fail 7.21141002.26 723984.24 3440Fail 1950 73.6 20000 210018-24

4788.71 108224309/2/2009 10112440013 Fail 7.81141002.26 723984.24 4660Fail 306 31.9 27400 79524-30

4788.71 108230369/2/2009 10112440014 Fail 7.81141002.26 723984.24 3730Fail 14.7 3.2 66.7 18.930-36

4788.71 108236429/2/2009 10112440015 Fail 7.81141002.26 723984.24 713Pass 15.5 2 40.6 18.136-42

4788.71 108242489/2/2009 10112440016 Pass 7.81141002.26 723984.24 179Pass 4.4 1.4 4.1 4.642-48

Pit 01-083
4788.97 108330369/21/2009 10113184001 Fail 7.31141123.40 724008.78 3330Fail 19.8 15.4 1160 19.830-36

4788.97 108336429/21/2009 10113184002 Fail 8.11141123.40 724008.78 724Pass 4.4 1.1 30.8 9.636-42

4788.97 108342489/21/2009 10113184003 Fail 7.81141123.40 724008.78 637Pass 3.8 1.1 70.8 11.642-48

Pit 01-084
4788.16 108418249/21/2009 10117453012 Fail 7.91141265.04 724008.42 560Pass 8.5 2.1 1210 22.918-24

4788.16 108424309/21/2009 10113184010 Fail 81141265.04 724008.42 473Pass U2 1.5 162 13.624-30

4788.16 108430369/21/2009 10113184011 Fail 7.91141265.04 724008.42 425Pass 5.7 1.4 135 13.530-36

Pit 01-085
4787.73 108530369/21/2009 10113184012 Fail 7.71141375.40 723998.87 4930Fail 452 12.9 2100 40330-36

4787.73 108536429/21/2009 10113184013 Fail 7.61141375.40 723998.87 3300Fail 371 14.4 2330 43736-42

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-088
4790.38 108836429/30/2009 10113929016 Fail 8.21140615.11 724006.38 1170Fail 43.3 11.3 1290 53.336-42

4790.38 108842489/30/2009 10113929017 Fail 8.11140615.11 724006.38 483Fail 23.5 4.2 396 24.842-48

Pit 01-089
4790.60 108900069/30/2009 10113930012 Fail 7.91140755.89 724075.22 1600Fail 253 22.6 1500 29200-06

4790.60 108906129/30/2009 10113930013 Fail 7.41140755.89 724075.22 939Fail 1160 56.2 1460 67006-12

4790.60 108912189/30/2009 10113930014 Fail 7.81140755.89 724075.22 578Fail 18 0.99 256 10.612-18

4790.60 108918249/30/2009 10113930015 Pass 8.21140755.89 724075.22 105Pass 20.1 0.99 87.1 15.818-24

4790.60 108924309/30/2009 10113930016 Pass 8.11140755.89 724075.22 104Pass 13.6 0.93 84.7 17.424-30

4790.60 108930369/30/2009 10113930017 Pass 8.11140755.89 724075.22 86.6Pass 19.6 1.3 101 18.930-36

Pit 01-091
4789.01 109100069/2/2009 10112285012 Fail 4.61141081.42 724130.07 2230Fail 519 26.5 4940 47100-06

4789.01 109106129/2/2009 10112285013 Fail 3.91141081.42 724130.07 479Fail 840 31.8 1060 91206-12

4789.01 109112189/2/2009 10112285014 Fail 4.91141081.42 724130.07 1990Fail 3430 123 5720 248012-18

4789.01 109118249/2/2009 10112285015 Fail 51141081.42 724130.07 1990Fail 308 16 14000 78518-24

4789.01 109124309/2/2009 10112285016 Fail 5.51141081.42 724130.07 2190Fail 14 8.1 21100 48.724-30

4789.01 109130369/2/2009 10112285017 Fail 5.61141081.42 724130.07 524Fail 7.5 2.8 5550 15.530-36

4789.01 109136429/2/2009 10112285018 Fail 5.91141081.42 724130.07 1180Fail 9.1 4.9 7440 25.436-42

4789.01 109142489/2/2009 10112285019 Fail 6.51141081.42 724130.07 481Fail 6.4 3 2930 10.642-48

4789.01 109148549/2/2009 10112285020 Fail 7.11141081.42 724130.07 357Fail 17.5 2.8 790 18.548-54

Pit 01-092
4788.92 109224309/21/2009 10113183018 Fail 7.41141226.12 724142.73 7650Fail 9 45.6 874 14.424-30

4788.92 109230369/21/2009 10113183019 Pass 8.11141226.12 724142.73 189Pass 6.3 1.6 303 630-36

4788.92 109236429/21/2009 10113183020 Pass 8.11141226.12 724142.73 420Pass 5.9 1.8 28.9 7.736-42

Pit 01-093
4787.35 109336429/21/2009 10113183013 Fail 7.91141376.41 724128.66 2410Fail 308 22.9 2050 29836-42

4787.35 109342489/21/2009 10113183014 Fail 8.11141376.41 724128.66 2900Fail 385 26.5 1680 24742-48

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-094
4785.72 109400069/2/2009 10112440018 Fail 81141541.88 724159.16 646Fail 126 9.2 819 11300-06

4785.72 109406129/2/2009 10112440019 Fail 81141541.88 724159.16 2120Fail 230 24.1 1670 28206-12

4785.72 109412189/2/2009 10112440020 Fail 81141541.88 724159.16 2420Fail 343 27.8 2260 39812-18

4785.72 109418249/2/2009 10112441001 Fail 7.81141541.88 724159.16 1510Fail 186 18.2 1920 20418-24

4785.72 109424309/2/2009 10112441002 Fail 8.11141541.88 724159.16 1450Fail 196 21.1 3370 24324-30

4785.72 109430369/2/2009 10112441003 Fail 7.81141541.88 724159.16 2000Fail 107 28 1060 10630-36

4785.72 109436429/2/2009 10112441004 Fail 6.11141541.88 724159.16 2340Fail 113 17.4 1440 18436-42

Pit 01-095
4789.54 109500029/2/2009 10112441005 Pass --1141632.18 724134.87 --Pass --102 -- -- --00-02

Pit 01-096
4788.19 109600069/22/2009 10113322009 Fail 5.91140756.58 724248.60 1840Fail 627 41.1 4430 45700-06

4788.19 109606129/22/2009 10113322010 Fail 81140756.58 724248.60 2440Fail 203 22.2 2360 23406-12

4788.19 109612189/22/2009 10113322011 Fail 8.11140756.58 724248.60 1470Fail 167 16.7 3210 14112-18

4788.19 109618249/22/2009 10113322012 Pass 8.11140756.58 724248.60 98.5Pass 18.3 1.4 59.4 17.318-24

4788.19 109624309/22/2009 10113322013 Pass 8.11140756.58 724248.60 42.6Pass 7.8 1.1 13.1 9.424-30

Pit 01-097
4788.30 109736429/22/2009 10113322007 Fail 7.91140852.41 724235.43 228Fail 18.8 2.5 1510 6.736-42

4788.30 109742489/22/2009 10113322008 Fail 8.11140852.41 724235.43 137Pass 5.7 0.78 441 4.342-48

Pit 01-098
4789.61 109800069/30/2009 10113930018 Fail 7.21141030.89 724229.64 449Fail 214 13.2 537 25200-06

4789.61 109806129/30/2009 10113930019 Fail 7.61141030.89 724229.64 1020Fail 345 20.5 1920 33706-12

4789.61 109812189/30/2009 10113930020 Fail 81141030.89 724229.64 2480Fail 1140 57.2 12700 159012-18

4789.61 109818249/30/2009 10113931001 Fail 81141030.89 724229.64 1940Fail 32.6 4.5 312 23.618-24

4789.61 109824309/30/2009 10113931002 Fail 7.91141030.89 724229.64 322Pass 10.7 1.4 285 12.724-30

4789.61 109830369/30/2009 10113931003 Pass 8.31141030.89 724229.64 263Pass 6.5 0.58 36.1 12.630-36

Pit 01-099

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4788.42 109924309/21/2009 10113322001 Fail 7.81141125.22 724280.63 997Fail 68.1 5.4 596 14124-30

4788.42 109930369/21/2009 10113322002 Fail 8.11141125.22 724280.63 1190Fail 32.6 6.1 259 10430-36

4788.42 109936429/21/2009 10113322003 Pass 81141125.22 724280.63 171Pass U2.3 0.31 27.3 12.736-42

Pit 01-101
4786.58 110124309/21/2009 10113184014 Fail 7.91141372.85 724249.55 210Fail 9.1 0.68 2200 13.624-30

4786.58 110130369/21/2009 10113184015 Fail 8.11141372.85 724249.55 403Fail 4 1.2 1230 16.830-36

4786.58 110136429/21/2009 10113184016 Pass 81141372.85 724249.55 306Pass U2.8 0.37 84 736-42

Pit 01-104
4786.78 110424309/22/2009 10113322004 Fail 7.71140907.82 724370.67 2450Fail 908 25.7 13700 70824-30

4786.78 110430369/22/2009 10113322005 Pass 7.31140907.82 724370.67 140Pass 48.2 4.6 56.2 23.730-36

4786.78 110436429/22/2009 10113322006 Pass 7.51140907.82 724370.67 157Pass 14.5 2.4 85.5 2336-42

Pit 01-105
4786.96 110518249/17/2009 10112920004 Fail 8.11140934.37 724316.16 3280Fail 1700 44.8 11600 85318-24

4786.96 110524309/17/2009 10112920005 Pass 81140934.37 724316.16 287Pass 17.2 0.71 34.2 2124-30

4786.96 110530369/17/2009 10112920006 Pass 7.71140934.37 724316.16 102Pass U3.3 0.39 25 14.930-36

Pit 01-106
4786.99 110624309/17/2009 10112920001 Fail 7.51140998.70 724389.41 3460Fail 40 30.1 836 7824-30

4786.99 110630369/17/2009 10112920002 Fail 7.81140998.70 724389.41 571Pass 11.7 0.95 29.7 12.630-36

4786.99 110636429/17/2009 10112920003 Pass 7.91140998.70 724389.41 109Pass 4.2 0.43 27.5 18.836-42

Pit 01-107
4787.64 110730369/21/2009 10113183006 Fail 7.51141143.27 724371.65 4260Fail 410 37.2 3010 257030-36

4787.64 110736429/21/2009 10113183007 Pass 7.61141143.27 724371.65 80.9Pass 9.8 1.7 29.9 16.836-42

4787.64 110742489/21/2009 10113183008 Pass 7.91141143.27 724371.65 106Pass 9.5 1.9 29.4 17.242-48

Pit 01-108
4786.21 110830369/21/2009 10113183004 Fail 7.71141252.81 724365.66 1010Fail 46.2 4.7 160 1930-36

4786.21 110836429/21/2009 10113183005 Fail 7.41141252.81 724365.66 260Fail 4.5 4.8 1630 5.936-42

Pit 01-109

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
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Sample
Date

Laboratory 
Number
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Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)
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(mg/kg)
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4786.46 110930369/21/2009 10113183009 Fail 81141377.23 724373.42 2710Fail 104 11.2 1660 19630-36

4786.46 110936429/21/2009 10113183010 Pass 7.51141377.23 724373.42 44.7Pass 8 1 13.2 9.536-42

4786.46 110942489/21/2009 10113183011 Pass 7.61141377.23 724373.42 61.2Pass 7.1 1.2 13.7 10.642-48

Pit 01-110
4786.85 111000069/2/2009 10112441007 Fail 7.41141513.14 724453.28 769Fail 574 25.2 1570 67100-06

4786.85 111006129/2/2009 10112441008 Fail 4.31141513.14 724453.28 1080Fail 1090 41.9 1130 103006-12

4786.85 111012189/2/2009 10112441009 Fail 4.31141513.14 724453.28 1980Fail 2810 102 1980 111012-18

4786.85 111018249/2/2009 10112441010 Fail 5.51141513.14 724453.28 2100Fail 3520 126 4530 191018-24

4786.85 111024309/2/2009 10112441011 Fail 7.41141513.14 724453.28 1800Fail 32.8 9.9 13000 19624-30

4786.85 111030369/2/2009 10112441012 Fail 81141513.14 724453.28 824Fail 11.8 5.2 1480 17.530-36

4786.85 111036429/2/2009 10112441013 Pass 81141513.14 724453.28 80.5Pass 10.4 2.2 26.8 17.836-42

Pit 01-111
4789.69 111100029/3/2009 10112281014 Pass --1141636.32 724376.52 --Pass 41.2 -- -- --00-02

Pit 01-114
4785.97 111418249/16/2009 10112916013 Fail 81140831.05 724561.93 2470Fail 261 12.7 2820 19618-24

4785.97 111424309/16/2009 10112916012 Fail 8.11140831.05 724561.93 916Fail U2.7 2.6 268 19.324-30

Pit 01-115
4786.60 111518249/17/2009 10112920007 Fail 7.51140957.13 724484.44 1630Fail 6.2 4.5 5630 18.718-24

4786.60 111524309/17/2009 10112920008 Fail 7.61140957.13 724484.44 119Fail U2.7 0.46 800 6.324-30

Pit 01-116
4786.96 111624309/16/2009 10112916005 Fail 7.91141118.48 724502.05 3510Fail 14.1 22 6540 20.124-30

4786.96 111630369/16/2009 10112916003 Fail 81141118.48 724502.05 724Fail 7.9 3.4 627 23.230-36

4786.96 111636429/16/2009 10112916004 Pass 7.71141118.48 724502.05 318Pass U3.1 0.7 28.3 1536-42

Pit 01-117
4786.41 111742489/16/2009 10112919008 Fail 7.31141255.12 724501.61 6420Fail 3480 176 28000 133042-48

4786.41 111748549/16/2009 10112921012 Pass 7.81141255.12 724501.61 261Pass 65.4 4.7 101 13548-54

4786.41 111754609/16/2009 10112921011 Pass 7.91141255.12 724501.61 138Pass 30.9 2.6 41.1 66.854-60

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-118
4786.12 111830369/16/2009 10112921008 Fail 81141373.94 724505.20 1810Fail 11.9 6.5 224 15.130-36

4786.12 111836429/16/2009 10112921009 Pass 7.21141373.94 724505.20 61.9Pass 6.6 1.3 16.5 10.636-42

4786.12 111842489/16/2009 10112921010 Pass 7.41141373.94 724505.20 80Pass 5.9 1.4 18.4 11.342-48

Pit 01-119
4786.80 111900069/2/2009 10112441014 Fail 7.71141604.81 724533.27 2380Fail 872 44 6210 88700-06

4786.80 111906129/2/2009 10112441015 Fail 71141604.81 724533.27 2970Fail 673 44.8 6010 81006-12

4786.80 111912189/2/2009 10112441016 Fail 5.81141604.81 724533.27 543Fail 1060 15.1 2350 91912-18

4786.80 111918249/2/2009 10112441017 Fail 5.91141604.81 724533.27 550Fail 678 10.3 1650 68718-24

4786.80 111924309/2/2009 10112441018 Fail 6.11141604.81 724533.27 647Fail 1490 20.9 1880 112024-30

4786.80 111930369/2/2009 10112441019 Fail 6.31141604.81 724533.27 2110Fail 3670 53.1 8090 209030-36

4786.80 111936429/2/2009 10112441020 Fail 7.71141604.81 724533.27 3780Fail 262 20 16100 88036-42

4786.80 111942489/2/2009 10112442001 Fail 7.91141604.81 724533.27 682Fail 15.5 4.7 517 48.842-48

4786.80 111948549/2/2009 10112442002 Pass 7.91141604.81 724533.27 237Pass 21.9 1.1 132 45.848-54

Pit 01-120
4787.96 112000029/3/2009 10112442003 Pass --1141720.63 724558.16 --Pass 36.9 -- -- --00-02

Pit 01-120150E
4790.53 120150E0009/10/2009 10112879004 Pass --1141820.79 724521.07 --Pass 20.5 -- -- --00-02

Pit 01-121
4785.74 112130369/22/2009 10113326001 Fail 7.31140909.67 724679.45 510Pass 15.3 3.4 53.3 27.430-36

4785.74 112136429/22/2009 10113326002 Pass 7.21140909.67 724679.45 179Pass 10.3 2.4 39.7 20.736-42

4785.74 112142489/22/2009 10113326003 Pass 7.51140909.67 724679.45 428Pass 9.3 1.9 25.2 17.342-48

Pit 01-122
4785.62 112212189/16/2009 10112916010 Fail 7.41141013.93 724620.18 4800Fail 3870 96.1 24400 299012-18

4785.62 112218249/16/2009 10112916009 Fail 7.81141013.93 724620.18 946Fail 235 7.2 1300 32118-24

4785.62 112224309/16/2009 10112916011 Pass 81141013.93 724620.18 146Pass 7.5 0.53 43.3 30.524-30

Pit 01-123

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4786.59 112324309/16/2009 10112916008 Fail 81141125.67 724601.37 3230Fail 17.3 1.4 343 20.224-30

4786.59 112330369/16/2009 10112916007 Pass 8.11141125.67 724601.37 260Pass 9.7 0.35 21.9 15.930-36

4786.59 112336429/16/2009 10112916006 Pass 81141125.67 724601.37 81.8Pass U3.8 0.38 21.5 14.736-42

Pit 01-124
4786.19 112430369/21/2009 10113183001 Fail 7.41141241.26 724596.50 3830Fail 10.2 42.5 6540 22.130-36

4786.19 112436429/21/2009 10113183002 Pass 7.81141241.26 724596.50 103Pass 16.9 2.4 27.7 19.336-42

4786.19 112442489/21/2009 10113183003 Pass 81141241.26 724596.50 46.4Pass 7.4 0.96 12.4 10.242-48

Pit 01-125
4785.75 112530369/16/2009 10112921003 Fail 81141372.52 724626.11 803Fail 45.3 6 4910 38.230-36

4785.75 112536429/16/2009 10112921002 Fail 7.21141372.52 724626.11 2180Fail 11.5 6.3 182 13.536-42

4785.75 112542489/16/2009 10112921001 Fail 7.41141372.52 724626.11 574Fail 65.5 5.2 659 35.142-48

Pit 01-126
4785.88 112630369/16/2009 10112921004 Fail 81141501.23 724621.04 1200Fail 4.8 8 1080 8.930-36

4785.88 112636429/16/2009 10112921005 Pass 7.51141501.23 724621.04 165Pass 13.4 2.3 23.6 15.636-42

4785.88 112642489/16/2009 10112921006 Pass 7.41141501.23 724621.04 134Pass 11.4 2.1 31.7 2142-48

Pit 01-127
4786.87 112730369/17/2009 10112916018 Fail 7.41141618.41 724629.22 517Fail U2.4 2.1 2790 16.730-36

4786.87 112736429/17/2009 10112916017 Fail 81141618.41 724629.22 80.7Pass 2.2 0.48 452 15.136-42

Pit 01-130
4785.63 113024309/16/2009 10112919010 Fail 7.91141003.53 724730.38 1100Fail 24.8 9.7 2030 21.324-30

4785.63 113030369/16/2009 10112919009 Fail 7.81141003.53 724730.38 157Pass 31.6 3.2 441 21.430-36

4785.63 113036429/16/2009 10112919011 Pass 81141003.53 724730.38 53.8Pass 5.5 1.4 22.5 1236-42

Pit 01-131
4785.73 113136429/16/2009 10112919006 Pass 7.61141143.53 724740.12 63.1Pass 8.9 1.6 19.3 14.636-42

4785.73 113142489/16/2009 10112919005 Pass 7.91141143.53 724740.12 72.9Pass 8.9 1.8 22.7 16.642-48

Pit 01-132
4785.05 113200069/16/2009 10112919004 Fail 8.21141256.32 724747.89 1410Fail 864 42.8 2780 67200-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4785.05 113206129/16/2009 10112919003 Fail 8.11141256.32 724747.89 1860Fail 957 47.6 2640 67006-12

4785.05 113212189/16/2009 10112919002 Fail 81141256.32 724747.89 1210Fail 608 31.7 5810 90412-18

4785.05 113218249/16/2009 10112919001 Fail 7.61141256.32 724747.89 336Fail 40 3.2 1130 31.218-24

4785.05 113224309/16/2009 10112916020 Fail 7.81141256.32 724747.89 208Fail U3.1 0.58 687 9.124-30

4785.05 113230369/16/2009 10112916019 Pass 7.71141256.32 724747.89 163Pass U2.5 0.11 10.2 9.630-36

Pit 01-133
4784.87 113324309/16/2009 10112916001 Fail 6.91141377.66 724765.99 422Fail 6.2 1.8 1290 16.224-30

4784.87 113330369/16/2009 10112915020 Pass 7.41141377.66 724765.99 137Pass 4.6 1.4 352 5.630-36

4784.87 113336429/16/2009 10112915019 Fail 7.41141377.66 724765.99 136Pass 3.4 1.4 501 6.136-42

Pit 01-134
4785.86 113430369/29/2009 10113929006 Fail 81141517.35 724759.52 854Fail 12.8 5.9 110 15.630-36

4785.86 113436429/29/2009 10113929007 Fail 8.51141517.35 724759.52 545Pass 13.5 3.6 102 20.336-42

4785.86 113442489/29/2009 10113929008 Pass 81141517.35 724759.52 64.1Pass 7.1 1.4 16.2 14.242-48

Pit 01-135
4786.08 113542489/17/2009 10112920020 Fail 7.91141641.91 724761.17 4540Fail 93.4 54.9 2600 65.142-48

4786.08 113548549/17/2009 10112920019 Fail 7.41141641.91 724761.17 1390Fail 154 4.6 2020 14248-54

Pit 01-136
4785.90 113636429/17/2009 10112916014 Fail 8.11141744.24 724713.39 1920Fail 266 7.9 1240 24536-42

4785.90 113642489/17/2009 10112916015 Fail 7.91141744.24 724713.39 1040Fail 241 6.6 986 20542-48

Pit 01-137
4788.02 113718249/3/2009 10112442010 Fail 7.91141920.30 724716.02 984Fail 263 7.2 2030 24318-24

4788.02 113724309/3/2009 10112442011 Pass 81141920.30 724716.02 148Pass 21.1 1.1 140 16.824-30

4788.02 113730369/3/2009 10112442012 Pass 7.91141920.30 724716.02 92.8Pass 8.3 0.24 33.2 19.730-36

Pit 01-137140E
4787.68 137140E0009/10/2009 10112881004 Pass --1142059.27 724747.68 --Pass 47.7 -- -- --00-02

Pit 01-138
4785.40 113800069/22/2009 10113326004 Fail 8.41141035.06 724820.39 2130Fail 769 52.3 4760 56200-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 21 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4785.40 113806129/22/2009 10113326005 Fail 8.31141035.06 724820.39 1070Fail 21.9 3.3 87.8 13.506-12

4785.40 113812189/22/2009 10113326006 Pass 8.31141035.06 724820.39 102Pass 7.8 0.45 54.8 18.112-18

4785.40 113818249/22/2009 10113326007 Pass 8.31141035.06 724820.39 85.7Pass 5 0.45 54.4 18.318-24

Pit 01-139
4785.82 113900069/16/2009 10112919015 Fail 81141157.92 724885.06 5340Fail 1810 102 11900 115000-06

4785.82 113906129/16/2009 10112919014 Pass 8.31141157.92 724885.06 90.5Pass 18.2 1.7 72.4 15.606-12

4785.82 113912189/16/2009 10112919013 Pass 8.21141157.92 724885.06 24Pass 8.8 0.84 8.8 5.112-18

4785.82 113918249/16/2009 10112919012 Pass 8.11141157.92 724885.06 26.5Pass 8.3 0.91 15.8 6.118-24

Pit 01-140
4785.72 114000029/16/2009 10112919020 Pass --1141277.47 724866.59 --Pass 508 -- -- --00-02

Pit 01-141
4784.72 114142489/16/2009 10112915018 Fail 7.11141386.60 724867.07 410Fail 3.1 2.5 395 6.442-48

4784.72 114148549/16/2009 10112915017 Fail 7.71141386.60 724867.07 56.4Pass U2.9 0.44 726 5.648-54

Pit 01-142
4785.74 114200069/8/2009 10112765014 Fail 7.91141624.89 724880.51 967Fail 398 9.7 1580 34100-06

4785.74 114206129/8/2009 10112765015 Fail 81141624.89 724880.51 805Fail 377 7.9 2380 49806-12

4785.74 114212189/8/2009 10112765016 Fail 6.41141624.89 724880.51 1870Fail 781 15.6 802 66912-18

4785.74 114218249/8/2009 10112765017 Fail 4.51141624.89 724880.51 1380Fail 2010 34.1 1210 87718-24

4785.74 114224309/8/2009 10112765018 Fail 61141624.89 724880.51 1680Fail 774 15 12800 125024-30

4785.74 114230369/8/2009 10112765019 Fail 5.41141624.89 724880.51 2980Fail 63.1 16.4 19400 69930-36

4785.74 114236429/8/2009 10112765020 Fail 7.71141624.89 724880.51 2660Fail 5.2 20.8 2220 15.136-42

4785.74 114242489/8/2009 10112766001 Fail 6.91141624.89 724880.51 1360Fail 10.1 10.6 469 16.142-48

4785.74 114248549/8/2009 10112766002 Fail 6.81141624.89 724880.51 227Pass 5.8 2 459 7.548-54

4785.74 114254609/8/2009 10112766003 Pass 6.81141624.89 724880.51 66.4Pass 5.4 1.1 14.4 9.754-60

4785.74 114260669/8/2009 10112766004 Pass 6.81141624.89 724880.51 63.3Pass 9.7 1.3 21.9 9.960-66

Pit 01-143
4785.37 114300069/3/2009 10112442019 Fail 5.71141721.38 724881.13 1630Fail 382 11.2 3890 38900-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4785.37 114306129/3/2009 10112442020 Fail 5.91141721.38 724881.13 850Fail 387 9.7 1560 35706-12

4785.37 114312189/3/2009 10112443001 Fail 4.31141721.38 724881.13 1530Fail 619 15.2 745 54812-18

4785.37 114318249/3/2009 10112443002 Fail 51141721.38 724881.13 1330Fail 656 14.7 658 44518-24

4785.37 114324309/3/2009 10112443003 Fail 6.81141721.38 724881.13 2120Fail 1620 35.5 2100 90224-30

4785.37 114330369/3/2009 10112443004 Fail 8.11141721.38 724881.13 5030Fail U3.9 27.2 3780 2030-36

4785.37 114336429/3/2009 10112443005 Fail 7.31141721.38 724881.13 2410Fail U3.3 2.7 77 1636-42

4785.37 114342489/3/2009 10112443006 Pass 7.71141721.38 724881.13 78.5Pass U2.6 U0.1 6.4 7.542-48

4785.37 114348549/3/2009 10112443007 Pass 7.41141721.38 724881.13 127Pass U3.1 U0.13 8.9 10.348-54

Pit 01-144
4786.35 114400029/9/2009 10112885005 Pass --1142116.10 724873.13 --Pass 108 -- -- --00-02

Pit 01-145
4784.08 114500069/16/2009 10112919016 Fail 81141195.95 725017.25 2070Fail 840 47.7 3040 70400-06

4784.08 114506129/16/2009 10112919017 Fail 7.91141195.95 725017.25 3000Fail 55.5 15.1 3000 58.206-12

4784.08 114512189/16/2009 10112919018 Pass 8.21141195.95 725017.25 174Pass 10.2 1.7 50.9 13.612-18

Pit 01-146
4784.25 114600029/16/2009 10112919019 Pass --1141272.71 724988.62 --Pass 98 -- -- --00-02

Pit 01-147
4784.73 114700069/16/2009 10112915012 Fail 6.51141389.25 725023.85 783Fail 708 33.6 1600 55500-06

4784.73 114706129/16/2009 10112915013 Fail 6.61141389.25 725023.85 2120Fail 2490 112 7430 154006-12

4784.73 114712189/16/2009 10112915014 Fail 81141389.25 725023.85 4060Fail 25 19.1 7800 35.812-18

4784.73 114718249/16/2009 10112915015 Pass 8.11141389.25 725023.85 251Pass 10.4 1.3 50.2 12.918-24

4784.73 114724309/16/2009 10112915016 Pass 8.21141389.25 725023.85 88.1Pass 9.7 0.61 32.4 1324-30

Pit 01-149
4784.66 114900069/3/2009 10112443008 Fail 7.91141632.92 724998.00 733Fail 489 12 1200 33500-06

4784.66 114906129/3/2009 10112443009 Fail 7.81141632.92 724998.00 1560Fail 752 19.1 1240 43106-12

4784.66 114912189/3/2009 10112443010 Fail 6.21141632.92 724998.00 1910Fail 1500 34 3090 87612-18

4784.66 114918249/3/2009 10112443011 Fail 61141632.92 724998.00 2420Fail 1690 37.9 6460 179018-24

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
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Sample
Date

Laboratory 
Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)
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(mg/kg)
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4784.66 114924309/3/2009 10112443012 Fail 6.81141632.92 724998.00 2550Fail 14.6 9.2 25500 12824-30

4784.66 114930369/3/2009 10112444005 Fail 7.61141632.92 724998.00 6550Fail 3.8 34.2 3560 16.530-36

4784.66 114936429/3/2009 10112444006 Fail 7.71141632.92 724998.00 426Pass U2.8 0.65 343 5.536-42

4784.66 114942489/3/2009 10112444007 Pass 7.61141632.92 724998.00 137Pass U2.2 0.42 197 3.942-48

4784.66 114948549/3/2009 10112444008 Fail 7.71141632.92 724998.00 822Fail U2.7 0.14 12.4 1148-54

4784.66 114954609/3/2009 10117453011 Fail 6.81141632.92 724998.00 893Fail 3.6 U0.11 17.5 13.454-60

Pit 01-150
4784.28 115000069/3/2009 10112444009 Fail 7.81141746.08 724997.64 1440Fail 628 16.1 2240 43900-06

4784.28 115006129/3/2009 10112444010 Fail 7.91141746.08 724997.64 922Fail 568 13.5 1290 52706-12

4784.28 115012189/3/2009 10112444011 Fail 7.91141746.08 724997.64 2380Fail 904 24 1920 49512-18

4784.28 115018249/3/2009 10112444012 Fail 61141746.08 724997.64 2250Fail 2640 55 4590 218018-24

4784.28 115024309/3/2009 10112444013 Fail 7.11141746.08 724997.64 3700Fail 1800 40.3 13100 269024-30

4784.28 115030369/3/2009 10112444014 Fail 81141746.08 724997.64 3130Fail 9.2 13 2270 13.230-36

4784.28 115036429/3/2009 10112444015 Pass 8.11141746.08 724997.64 206Pass 4.1 0.2 71.7 17.236-42

4784.28 115042489/3/2009 10112444016 Pass 71141746.08 724997.64 82.1Pass 6.1 0.23 52 19.542-48

4784.28 115048549/3/2009 10112443013 Pass 7.91141746.08 724997.64 82.1Pass U2.7 0.26 34 14.748-54

Pit 01-151
4784.83 115100069/9/2009 10112881020 Fail 81142070.29 724989.55 622Fail 101 8.3 564 70.900-06

4784.83 115106129/9/2009 10112883001 Fail 7.81142070.29 724989.55 563Fail 96.9 7.5 511 70.806-12

4784.83 115112189/9/2009 10112883002 Fail 7.71142070.29 724989.55 1420Fail 264 15.8 2060 23512-18

4784.83 115118249/9/2009 10112883003 Fail 7.91142070.29 724989.55 1970Fail 176 15.5 2070 35718-24

4784.83 115124309/9/2009 10112883004 Pass 8.21142070.29 724989.55 237Pass 11 1.8 33.6 10.924-30

4784.83 115130369/9/2009 10112883005 Pass 8.21142070.29 724989.55 91.7Pass 10.2 1.9 29.9 14.530-36

Pit 01-152
4783.90 115200069/15/2009 10112773006 Fail 81141124.07 725131.19 589Fail 414 9.8 1120 83800-06

4783.90 115206129/15/2009 10112773007 Fail 8.11141124.07 725131.19 1530Fail 25.3 7.1 454 25.306-12

4783.90 115212189/15/2009 10112773008 Fail 7.81141124.07 725131.19 393Pass 19 1.8 110 28.912-18

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Date
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Fail
500 

mg/kg
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(mg/kg)

Cadmium
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4783.90 115218249/15/2009 10112773009 Pass 81141124.07 725131.19 238Pass 18.8 1.1 132 24.918-24

4783.90 115224309/15/2009 10112773010 Pass 7.91141124.07 725131.19 49.9Pass 3.5 0.12 12.6 11.624-30

4783.90 115230369/15/2009 10112773011 Pass 81141124.07 725131.19 41Pass U2.9 0.14 11 8.430-36

Pit 01-153
4783.52 115300069/15/2009 10112915002 Fail 81141254.21 725107.99 920Fail 285 18 1060 24300-06

4783.52 115306129/15/2009 10112915003 Fail 7.91141254.21 725107.99 4590Fail 769 59.8 11800 69906-12

4783.52 115312189/15/2009 10112915004 Fail 8.31141254.21 725107.99 458Pass 16.2 2.5 89.6 1912-18

4783.52 115318249/15/2009 10112915005 Pass 8.31141254.21 725107.99 133Pass 11.5 1.9 46.1 18.118-24

Pit 01-154
4783.93 115436429/15/2009 10112915006 Fail 7.61141377.39 725122.39 324Fail 12.2 3.9 2530 24.836-42

4783.93 115442489/15/2009 10112915007 Fail 7.51141377.39 725122.39 55Pass 3.1 0.75 565 3.542-48

4783.93 115448549/15/2009 10112915008 Pass 7.41141377.39 725122.39 42.6Pass 3.5 0.59 377 348-54

Pit 01-156
4784.75 115600069/3/2009 10112443014 Fail 7.81141630.65 725126.76 2360Fail 490 18.6 2520 44500-06

4784.75 115606129/3/2009 10112443015 Fail 7.21141630.65 725126.76 2740Fail 610 23.2 4250 41306-12

4784.75 115612189/3/2009 10112443016 Fail 4.21141630.65 725126.76 565Fail 559 12.9 1020 46312-18

4784.75 115618249/3/2009 10112443017 Fail 6.31141630.65 725126.76 2310Fail 1470 35.2 2980 85218-24

4784.75 115624309/3/2009 10112443018 Fail 4.31141630.65 725126.76 1830Fail 2490 55.5 10400 99224-30

4784.75 115630369/3/2009 10112443019 Fail 4.41141630.65 725126.76 2260Fail 175 9.5 8160 79130-36

4784.75 115636429/3/2009 10112443020 Fail 5.61141630.65 725126.76 1640Fail 22.4 7.5 3610 5836-42

4784.75 115642489/3/2009 10112444001 Fail 71141630.65 725126.76 3370Fail U3.2 13.2 2400 17.742-48

4784.75 115648549/3/2009 10112444002 Fail 6.71141630.65 725126.76 3260Fail 54 12.8 3150 64.848-54

4784.75 115654609/3/2009 10112444003 Fail 6.31141630.65 725126.76 3050Fail U3.7 0.97 85.5 18.854-60

4784.75 115660669/3/2009 10112444004 Fail 7.21141630.65 725126.76 1160Fail U3 7.2 1460 12.760-66

Pit 01-157
4784.84 115700069/3/2009 10112266001 Fail 7.71141744.90 725125.89 1550Fail 441 14.1 2500 40700-06

4784.84 115706129/3/2009 10112266002 Fail 7.11141744.90 725125.89 1720Fail 855 22 6660 59906-12

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4784.84 115712189/3/2009 10112266003 Fail 4.81141744.90 725125.89 1440Fail 869 21.1 1470 61412-18

4784.84 115718249/3/2009 10112266004 Fail 6.41141744.90 725125.89 788Fail 468 11.8 1160 60318-24

4784.84 115724309/3/2009 10112266005 Fail 4.21141744.90 725125.89 2630Fail 1890 44.5 1980 124024-30

4784.84 115730369/3/2009 10112266006 Pass 7.21141744.90 725125.89 U6.4Pass U3.2 U0.13 U1.6 U1.930-36

4784.84 115736429/3/2009 10112266007 Fail 7.31141744.90 725125.89 596Pass 68.3 2.1 108 84.336-42

4784.84 115742489/3/2009 10112266008 Pass 7.91141744.90 725125.89 298Pass 16.7 1.2 64.8 20.442-48

4784.84 115748549/3/2009 10112266009 Fail 81141744.90 725125.89 783Fail U2.6 0.15 14.7 948-54

4784.84 115754609/3/2009 10112266010 Pass 8.11141744.90 725125.89 95.8Pass U2.5 U0.1 8.4 7.254-60

Pit 01-158
4783.66 115800069/9/2009 10112883006 Fail 7.91142002.98 725116.33 2380Fail 333 23.4 1590 28300-06

4783.66 115806129/9/2009 10112883007 Fail 7.71142002.98 725116.33 2300Fail 347 22.8 2330 36106-12

4783.66 115812189/9/2009 10112883008 Fail 81142002.98 725116.33 5280Fail 1610 85.4 11800 112012-18

4783.66 115818249/9/2009 10112883009 Fail 7.91142002.98 725116.33 3530Fail 3280 149 26100 140018-24

4783.66 115824309/9/2009 10112883010 Fail 8.21142002.98 725116.33 1110Fail 23.4 3.3 90.8 22.624-30

4783.66 115830369/9/2009 10112883011 Fail 81142002.98 725116.33 881Fail 14.6 3.1 47 18.630-36

4783.66 115836429/9/2009 10112883012 Pass 7.81142002.98 725116.33 117Pass 12.1 1.8 36 16.336-42

4783.66 115842489/9/2009 10112883013 Pass 7.81142002.98 725116.33 108Pass 16.4 2.6 41.2 27.942-48

Pit 01-158130E
4784.58 158130E0009/9/2009 10112885006 Pass --1142115.02 725107.95 --Pass 89.2 -- -- --00-02

Pit 01-159
4783.26 115900069/15/2009 10112773002 Fail 7.91141007.89 725260.22 2100Fail 1270 32.4 10300 110000-06

4783.26 115906129/15/2009 10112773003 Fail 7.81141007.89 725260.22 3640Fail 773 27.8 9090 85506-12

4783.26 115912189/15/2009 10112773004 Pass 8.21141007.89 725260.22 169Pass 8.5 0.35 25.3 13.912-18

4783.26 115918249/15/2009 10112773005 Pass 8.11141007.89 725260.22 164Pass 13.2 0.47 98.7 24.918-24

Pit 01-160
4782.56 116000069/14/2009 10112760005 Fail 5.61141163.76 725221.41 418Fail 176 3.9 415 22100-06

4782.56 116006129/8/2009 10112760006 Fail 7.91141163.76 725221.41 2710Fail 522 14.5 2130 55506-12

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4782.56 116012189/8/2009 10112760007 Fail 7.91141163.76 725221.41 2350Fail 474 15.9 2000 37012-18

4782.56 116018249/8/2009 10112760008 Fail 7.81141163.76 725221.41 3060Fail 334 12.6 1690 25618-24

4782.56 116024309/8/2009 10112760009 Fail 7.51141163.76 725221.41 6100Fail 579 12.2 2180 46524-30

4782.56 116030369/8/2009 10112760010 Fail 7.61141163.76 725221.41 6170Fail 618 12.3 1970 44430-36

4782.56 116036429/8/2009 10112760011 Fail 7.61141163.76 725221.41 3700Fail 443 10.4 1670 37636-42

4782.56 116042489/8/2009 10112760012 Fail 81141163.76 725221.41 5210Fail 643 18.1 3990 43142-48

Pit 01-161
4783.25 116100069/8/2009 10112760013 Fail 7.81141233.10 725254.31 2710Fail 793 21.2 3060 60700-06

4783.25 116106129/8/2009 10112760014 Fail 4.41141233.10 725254.31 1870Fail 1370 23 1340 82006-12

4783.25 116112189/8/2009 10112760015 Fail 5.61141233.10 725254.31 1780Fail 2890 43.7 2880 154012-18

4783.25 116118249/8/2009 10112760016 Fail 6.91141233.10 725254.31 3450Fail 804 18.5 20000 300018-24

4783.25 116124309/8/2009 10112760017 Fail 7.91141233.10 725254.31 5400Fail 11.7 44.4 960 16.224-30

4783.25 116130369/8/2009 10112760018 Fail 7.91141233.10 725254.31 916Fail 6.4 0.13 12.4 8.630-36

4783.25 116136429/8/2009 10112760019 Pass 81141233.10 725254.31 68.5Pass 5.7 0.12 18.1 11.436-42

4783.25 116142489/8/2009 10112760020 Pass 7.91141233.10 725254.31 24.5Pass U2.8 0.27 6.5 5.342-48

Pit 01-163
4784.15 116330369/15/2009 10112915009 Fail 7.61141498.01 725248.37 888Fail 128 8.5 751 97.330-36

4784.15 116336429/15/2009 10112915010 Fail 7.81141498.01 725248.37 628Pass 8.4 3.6 47.1 11.836-42

4784.15 116342489/15/2009 10112915011 Pass 7.61141498.01 725248.37 43.7Pass 7.1 0.77 22.1 5.942-48

Pit 01-164
4784.03 116400069/8/2009 10112766005 Fail 8.11141746.91 725243.82 4190Fail 370 33.2 5510 39000-06

4784.03 116406129/8/2009 10112766006 Fail 5.51141746.91 725243.82 874Fail 404 17 2380 43706-12

4784.03 116412189/8/2009 10112766007 Fail 5.21141746.91 725243.82 630Fail 270 11.4 252 31412-18

4784.03 116418249/8/2009 10112766008 Fail 4.21141746.91 725243.82 258Pass 166 6.8 145 25818-24

4784.03 116424309/8/2009 10112766009 Fail 4.41141746.91 725243.82 409Fail 627 24 1510 56924-30

4784.03 116430369/8/2009 10112766010 Fail 6.51141746.91 725243.82 4110Fail 2210 84.9 11900 129030-36

4784.03 116436429/8/2009 10112766011 Fail 81141746.91 725243.82 8910Fail 2700 114 24700 212036-42

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4784.03 116442489/8/2009 10112766012 Fail 7.41141746.91 725243.82 550Pass 88.6 6.9 132 14442-48

4784.03 116448549/8/2009 10112766013 Pass 7.41141746.91 725243.82 115Pass 19.5 2.4 32.9 22.448-54

Pit 01-165
4783.27 116500069/9/2009 10112878004 Fail 7.81142032.94 725248.88 1710Fail 390 13 1980 33900-06

4783.27 116506129/9/2009 10112878005 Fail 7.71142032.94 725248.88 2120Fail 801 20.1 1600 55106-12

4783.27 116512189/9/2009 10112878006 Fail 7.41142032.94 725248.88 4850Fail 2110 56.9 20300 127012-18

4783.27 116518249/9/2009 10112878007 Fail 8.11142032.94 725248.88 2010Fail 9.1 7 919 19.418-24

4783.27 116524309/9/2009 10112878008 Pass 8.21142032.94 725248.88 365Pass U2.3 0.51 37.1 14.924-30

4783.27 116530369/9/2009 10112878009 Pass 81142032.94 725248.88 137Pass U3.2 U0.13 28.2 17.630-36

4783.27 116536429/9/2009 10112878010 Pass 8.21142032.94 725248.88 131Pass 20 0.37 24.3 20.936-42

Pit 01-166
4783.09 116600069/9/2009 10112883014 Fail 7.91142129.41 725248.21 1630Fail 449 26 1630 34800-06

4783.09 116606129/9/2009 10112883015 Fail 7.91142129.41 725248.21 2470Fail 1190 54.4 6750 66506-12

4783.09 116612189/9/2009 10112883016 Fail 8.11142129.41 725248.21 2280Fail 57.1 12.4 1210 35.612-18

4783.09 116618249/9/2009 10112883017 Fail 8.11142129.41 725248.21 638Pass 18.5 3.4 131 1518-24

4783.09 116624309/9/2009 10112883018 Pass 8.11142129.41 725248.21 129Pass 10.4 1.5 17.6 10.524-30

4783.09 116630369/9/2009 10112883019 Pass 7.21142129.41 725248.21 99.6Pass 32.8 2.3 63 5.830-36

Pit 01-167
4783.32 116700069/15/2009 10112771018 Fail 7.91141015.07 725377.16 2460Fail 358 19 3090 30900-06

4783.32 116706129/15/2009 10112771019 Fail 7.81141015.07 725377.16 4580Fail 373 28.1 3850 31006-12

4783.32 116712189/15/2009 10112771020 Fail 81141015.07 725377.16 484Pass 31.2 1.9 177 29.112-18

4783.32 116718249/15/2009 10112773001 Pass 81141015.07 725377.16 164Pass 8.5 0.63 46.9 17.818-24

Pit 01-169
4782.17 116900069/8/2009 10112763001 Fail 7.71141254.30 725374.36 1230Fail 956 17.5 2010 68100-06

4782.17 116906129/8/2009 10112763002 Fail 7.31141254.30 725374.36 1270Fail 1230 19.2 1500 82506-12

4782.17 116912189/8/2009 10112763003 Fail 7.81141254.30 725374.36 3740Fail 536 16 12200 245012-18

4782.17 116918249/8/2009 10112763004 Fail 7.81141254.30 725374.36 2880Fail 492 16.3 11600 149018-24

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Number
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Fail
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mg/kg
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(mg/kg)

Cadmium
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4782.17 116924309/8/2009 10112763005 Fail 7.51141254.30 725374.36 2310Fail 30.7 9.6 10300 88.324-30

4782.17 116930369/8/2009 10112763006 Fail 8.21141254.30 725374.36 2280Fail 6.9 21.2 32.3 22.630-36

4782.17 116936429/8/2009 10112763007 Pass 81141254.30 725374.36 55.6Pass 4.9 0.12 13.8 9.936-42

4782.17 116942489/8/2009 10112763008 Pass 7.71141254.30 725374.36 56.2Pass 2.8 0.15 14.7 10.142-48

Pit 01-170
4783.54 117000069/8/2009 10112763019 Fail 6.61141328.09 725343.85 890Fail 518 20.4 3460 46300-06

4783.54 117006129/8/2009 10112763020 Fail 4.21141328.09 725343.85 1330Fail 1070 39.3 1140 77806-12

4783.54 117012189/8/2009 10112764001 Fail 41141328.09 725343.85 1850Fail 1950 69.1 1640 102012-18

4783.54 117018249/8/2009 10112764002 Fail 4.31141328.09 725343.85 1420Fail 1240 44.6 1590 99818-24

4783.54 117024309/8/2009 10112764003 Fail 5.21141328.09 725343.85 1590Fail 1290 46.9 3140 114024-30

4783.54 117030369/8/2009 10112764004 Fail 6.31141328.09 725343.85 2030Fail 22.3 14.2 2350 29.930-36

4783.54 117036429/8/2009 10112764005 Fail 7.41141328.09 725343.85 3630Fail 9.9 13.2 27.5 12.836-42

4783.54 117042489/8/2009 10112764006 Fail 7.81141328.09 725343.85 824Fail 10.2 1.6 29.2 13.442-48

4783.54 117048549/8/2009 10112764007 Fail 6.91141328.09 725343.85 925Fail 14.6 7.6 620 16.448-54

4783.54 117054609/8/2009 10112764008 Pass 7.11141328.09 725343.85 128Pass 3.8 1.5 226 4.854-60

Pit 01-172
4783.25 117218249/29/2009 10117444010 Fail 7.61141630.99 725388.36 1540Fail 157 15.2 5340 21418-24

4783.25 117224309/29/2009 10117453003 Fail 8.21141630.99 725388.36 1220Fail 11.4 5.2 906 25.224-30

4783.25 117230369/29/2009 10113925014 Pass 8.41141630.99 725388.36 192Pass U2.3 0.52 53.9 17.130-36

4783.25 117236429/29/2009 10113925015 Pass 8.31141630.99 725388.36 28.4Pass U2.4 U0.098 12.5 9.336-42

4783.25 117242489/29/2009 10113925016 Pass 8.61141630.99 725388.36 53.7Pass 4 0.25 58.9 17.842-48

Pit 01-174
4782.40 117424309/29/2009 10117444003 Pass 8.21141875.00 725370.11 275Pass 13.7 0.87 302 26.224-30

4782.40 117430369/29/2009 10117444004 Pass 8.11141875.00 725370.11 210Pass 11.9 0.67 257 27.230-36

4782.40 117436429/29/2009 10113925012 Pass 8.21141875.00 725370.11 143Pass 5.5 0.71 218 25.736-42

4782.40 117442489/29/2009 10113925013 Pass 8.41141875.00 725370.11 198Pass 7.7 0.68 187 39.542-48

Pit 01-175

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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mg/kg

Arsenic
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4783.00 117500069/9/2009 10112878011 Fail 6.31142037.14 725354.33 2100Fail 375 16.5 2840 32200-06

4783.00 117506129/9/2009 10112878012 Fail 6.21142037.14 725354.33 1770Fail 831 17.2 4230 56206-12

4783.00 117512189/9/2009 10112878013 Fail 7.51142037.14 725354.33 3650Fail 2840 64 18400 120012-18

4783.00 117518249/9/2009 10112878014 Fail 81142037.14 725354.33 3130Fail 35.2 17.3 578 19.218-24

4783.00 117524309/9/2009 10112878015 Fail 8.41142037.14 725354.33 630Fail 68.7 2.1 372 56.824-30

4783.00 117530369/9/2009 10112878016 Pass 81142037.14 725354.33 74.4Pass 6.5 0.15 21 10.730-36

Pit 01-176
4783.20 117600069/29/2009 10113927014 Fail 8.21140938.69 725533.78 2480Fail 323 21.4 2710 40700-06

4783.20 117606129/29/2009 10113927015 Fail 8.31140938.69 725533.78 1400Fail 403 13.2 1730 23406-12

4783.20 117612189/29/2009 10113927016 Fail 8.31140938.69 725533.78 3140Fail 1830 48.5 10500 149012-18

4783.20 117618249/29/2009 10113927017 Pass 8.51140938.69 725533.78 152Pass 11.7 1.3 91.1 29.518-24

4783.20 117624309/29/2009 10113927018 Pass 8.31140938.69 725533.78 151Pass 19.6 0.85 151 33.624-30

4783.20 117630369/29/2009 10113927019 Pass 8.31140938.69 725533.78 133Pass 17.3 0.6 134 32.730-36

Pit 01-177
4780.50 117700069/14/2009 10112770016 Fail 8.21141044.24 725584.63 917Fail 504 12.3 1940 35200-06

4780.50 117706129/14/2009 10112770017 Fail 8.11141044.24 725584.63 490Fail 112 3 578 14406-12

4780.50 117712189/14/2009 10112770018 Pass 7.81141044.24 725584.63 160Pass U2.8 0.69 10.8 12.512-18

Pit 01-178
4782.23 117824309/15/2009 10112771012 Pass 8.11141118.27 725503.41 203Pass 10.1 0.48 67 31.324-30

4782.23 117830369/15/2009 10112771013 Fail 8.31141118.27 725503.41 1380Fail U3.1 U0.12 16.8 15.230-36

4782.23 117836429/15/2009 10112771014 Pass 7.31141118.27 725503.41 288Pass U2.3 1.9 69.1 3.336-42

Pit 01-179
4782.56 117936429/29/2009 10113927012 Fail 7.81141285.98 725517.02 1070Fail U3.5 7 3590 18.936-42

4782.56 117942489/29/2009 10113927013 Pass 7.81141285.98 725517.02 290Pass U2.9 0.26 48.6 15.642-48

Pit 01-180
4782.75 118000069/8/2009 10112764009 Fail 7.41141255.73 725419.25 1400Fail 505 22.8 4020 41600-06

4782.75 118006129/8/2009 10112764010 Fail 4.41141255.73 725419.25 685Fail 354 14.7 1610 34506-12

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Date

Laboratory 
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Fail
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mg/kg
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(mg/kg)

Cadmium
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(mg/kg)
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4782.75 118012189/8/2009 10112764011 Fail 4.51141255.73 725419.25 334Fail 648 22.3 557 101012-18

4782.75 118018249/8/2009 10112764012 Fail 51141255.73 725419.25 2310Fail 3350 114 4130 195018-24

4782.75 118024309/8/2009 10112764013 Fail 7.61141255.73 725419.25 3880Fail 1880 77.7 27500 215024-30

4782.75 118030369/8/2009 10112764014 Fail 71141255.73 725419.25 1930Fail 62.3 9.2 2770 19630-36

4782.75 118036429/8/2009 10112764015 Fail 6.91141255.73 725419.25 498Pass 16.1 2.6 35.7 19.236-42

4782.75 118042489/8/2009 10112764016 Pass 6.91141255.73 725419.25 78.8Pass 10 1.5 19 14.642-48

Pit 01-181
4782.58 118100069/8/2009 10112764017 Fail 81141377.97 725466.70 1750Fail 1760 63.2 2490 72800-06

4782.58 118106129/8/2009 10112764018 Fail 7.81141377.97 725466.70 3520Fail 383 32.2 7560 34106-12

4782.58 118112189/8/2009 10112764019 Fail 7.71141377.97 725466.70 1020Fail 884 15.9 1860 77612-18

4782.58 118118249/8/2009 10112764020 Fail 6.71141377.97 725466.70 1800Fail 2030 34.2 3530 98418-24

4782.58 118124309/8/2009 10112765001 Fail 5.81141377.97 725466.70 3670Fail 2840 49.2 9270 327024-30

4782.58 118130369/8/2009 10112765002 Fail 6.51141377.97 725466.70 1930Fail 32.8 4 7720 18430-36

4782.58 118136429/8/2009 10112765003 Fail 71141377.97 725466.70 2870Fail U3.7 8.3 9850 24.436-42

4782.58 118142489/8/2009 10112765004 Pass 7.21141377.97 725466.70 276Pass U2.7 U0.11 8.3 7.142-48

4782.58 118148549/8/2009 10112765005 Pass 7.21141377.97 725466.70 129Pass U3.4 0.21 15.9 12.548-54

4782.58 118154609/8/2009 10112765006 Fail 7.31141377.97 725466.70 1050Fail U2.5 4.9 221 9.254-60

Pit 01-182
4782.51 118200069/8/2009 10112767004 Fail 7.81141508.11 725438.95 1970Fail 652 34.2 2490 53500-06

4782.51 118206129/8/2009 10112767005 Fail 7.81141508.11 725438.95 1830Fail 579 31.4 2870 38106-12

4782.51 118212189/8/2009 10112767006 Fail 7.41141508.11 725438.95 1240Fail 527 24.2 2690 30412-18

4782.51 118218249/8/2009 10112767007 Fail 7.41141508.11 725438.95 2130Fail 510 28 4410 42918-24

4782.51 118224309/8/2009 10112767008 Fail 7.81141508.11 725438.95 2270Fail 763 39.7 3150 83124-30

4782.51 118230369/8/2009 10112767009 Fail 7.41141508.11 725438.95 1080Fail 30.4 5.5 2290 4430-36

4782.51 118236429/8/2009 10112767010 Fail 7.21141508.11 725438.95 569Fail 22.1 5.5 6620 56.436-42

4782.51 118242489/8/2009 10112767011 Fail 6.91141508.11 725438.95 297Pass 12 3.5 366 19.942-48

4782.51 118248549/8/2009 10112767012 Fail 7.61141508.11 725438.95 264Pass 6.3 1.6 377 848-54

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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(mg/kg)

Cadmium
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4782.51 118254609/8/2009 10112767013 Fail 7.61141508.11 725438.95 472Pass 19.4 1.5 39.3 12.854-60

Pit 01-184
4781.07 118400069/11/2009 10112885012 Fail 4.91141712.05 725501.17 1010Fail 270 16.4 1490 32500-06

4781.07 118406129/11/2009 10112885013 Fail 51141712.05 725501.17 895Fail 306 17 1360 39706-12

4781.07 118412189/11/2009 10112885014 Fail 7.41141712.05 725501.17 4010Fail 540 44.5 3540 60512-18

4781.07 118418249/11/2009 10112885015 Fail 7.71141712.05 725501.17 3270Fail 676 39.3 3290 56418-24

4781.07 118424309/11/2009 10112885016 Fail 7.91141712.05 725501.17 2150Fail 569 35.1 2850 37924-30

4781.07 118430369/11/2009 10112885017 Fail 8.11141712.05 725501.17 2280Fail 571 33.3 4010 49030-36

4781.07 118436429/11/2009 10112885018 Pass 81141712.05 725501.17 85.6Pass 11.3 2.1 27.5 1736-42

4781.07 118442489/11/2009 10112885019 Pass 7.51141712.05 725501.17 70.5Pass 6.3 1.5 24.9 16.942-48

Pit 01-186
4782.58 118600069/9/2009 10112878017 Fail 7.61142020.54 725514.85 1400Fail 285 10.6 1230 21400-06

4782.58 118606129/9/2009 10112878018 Fail 7.41142020.54 725514.85 1140Fail 828 16.4 3590 57806-12

4782.58 118612189/9/2009 10112878019 Fail 7.31142020.54 725514.85 2130Fail 474 16.1 2770 36912-18

4782.58 118618249/9/2009 10112878020 Fail 7.71142020.54 725514.85 1150Fail 101 51.7 1180 70.518-24

4782.58 118624309/9/2009 10112879001 Fail 81142020.54 725514.85 1160Fail 7.7 2.9 55.3 10.924-30

4782.58 118630369/9/2009 10112879002 Pass 81142020.54 725514.85 91.4Pass U2.9 0.13 25 17.830-36

4782.58 118636429/9/2009 10112879003 Pass 7.91142020.54 725514.85 88.4Pass U3.3 U0.13 29.2 18.336-42

Pit 01-187
4782.28 118700029/14/2009 10112771008 Pass --1140918.14 725633.89 --Pass 468 -- -- --00-02

Pit 01-188
4781.98 118800069/14/2009 10112770019 Fail 81140994.90 725624.56 2920Fail 836 24 7470 66000-06

4781.98 118806129/14/2009 10112770020 Fail 8.21140994.90 725624.56 3470Fail 1650 42.2 12200 97406-12

4781.98 118812189/14/2009 10112771001 Pass 8.11140994.90 725624.56 220Pass 42.4 1.3 200 3512-18

4781.98 118818249/14/2009 10112771002 Pass 81140994.90 725624.56 44.5Pass U2.9 U0.12 17.1 10.818-24

Pit 01-189
4781.45 118900069/14/2009 10112768002 Fail 7.51141068.12 725676.70 2120Fail 705 36.2 3730 76100-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
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Sample
Date

Laboratory 
Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4781.45 118906129/14/2009 10112768003 Fail 7.71141068.12 725676.70 4980Fail 2200 96.1 21400 168006-12

4781.45 118912189/14/2009 10112768004 Fail 7.81141068.12 725676.70 7370Fail 142 54.7 2170 35112-18

4781.45 118918249/14/2009 10112768005 Fail 8.11141068.12 725676.70 568Pass 12.4 1.3 36.7 13.418-24

4781.45 118924309/14/2009 10112768006 Pass 8.11141068.12 725676.70 52.6Pass 6.6 1.4 16.5 10.224-30

Pit 01-190
4781.49 119000069/14/2009 10112770003 Fail 8.11141139.24 725656.09 1950Fail 1030 26 4900 66200-06

4781.49 119006129/14/2009 10112770004 Fail 7.91141139.24 725656.09 2130Fail 1020 26.7 8350 93006-12

4781.49 119012189/14/2009 10112770005 Fail 7.91141139.24 725656.09 2650Fail 745 26.7 8070 48412-18

4781.49 119018249/14/2009 10112770006 Fail 7.91141139.24 725656.09 2350Fail 1240 32.8 8810 64818-24

4781.49 119024309/14/2009 10112770007 Pass 7.71141139.24 725656.09 290Pass U2.8 0.37 41.4 16.824-30

4781.49 119030369/14/2009 10112770008 Pass 7.51141139.24 725656.09 84.9Pass U2.4 0.11 23.9 15.630-36

Pit 01-191
4782.50 119100069/14/2009 10112771009 Fail 81141263.58 725620.37 2120Fail 459 14.4 3310 34900-06

4782.50 119106129/14/2009 10112771010 Pass 8.11141263.58 725620.37 132Pass 25.3 0.77 65.5 21.306-12

4782.50 119112189/14/2009 10112771011 Pass 81141263.58 725620.37 119Pass 9.3 0.47 48.7 24.612-18

Pit 01-192
4780.68 119200069/14/2009 10112768013 Fail 4.61141395.05 725631.79 895Fail 368 18.6 1250 48600-06

4780.68 119206129/14/2009 10112768014 Fail 6.61141395.05 725631.79 4040Fail 777 44.7 3590 70306-12

4780.68 119212189/14/2009 10112768015 Fail 7.21141395.05 725631.79 5010Fail 2560 107 17400 165012-18

4780.68 119218249/14/2009 10112768016 Pass 81141395.05 725631.79 62.4Pass 9 1.6 30.9 13.218-24

4780.68 119224309/14/2009 10112768017 Pass 81141395.05 725631.79 32.1Pass 5.2 0.89 11.7 8.724-30

Pit 01-193
119300069/29/2009 10113927007 Fail 7.31141500.00 725625.00 1560Fail 499 16.2 1600 41700-06

119306129/29/2009 10113927008 Fail 8.31141500.00 725625.00 3500Fail 1400 38.8 7120 59806-12

119312189/29/2009 10113927009 Fail 8.41141500.00 725625.00 490Pass 26.9 2.5 241 23.212-18

119318249/29/2009 10113927010 Fail 8.11141500.00 725625.00 457Pass 35.3 2.3 232 36.218-24

119324309/29/2009 10113927011 Pass 8.31141500.00 725625.00 150Pass 7.3 0.52 70.3 27.124-30

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-194
4782.12 119400069/11/2009 10112885020 Fail 5.51141639.07 725644.71 687Fail 333 18.5 887 39100-06

4782.12 119406129/11/2009 10112886001 Fail 7.41141639.07 725644.71 3590Fail 844 46.1 20500 77606-12

4782.12 119412189/11/2009 10112886002 Fail 7.51141639.07 725644.71 6810Fail 57.4 33.6 6190 41.212-18

4782.12 119418249/11/2009 10112886003 Fail 7.81141639.07 725644.71 1080Fail 20.3 5.2 255 1618-24

4782.12 119424309/11/2009 10112886004 Pass 81141639.07 725644.71 153Pass 10.5 0.73 42.7 1424-30

4782.12 119430369/11/2009 10112886005 Pass 7.91141639.07 725644.71 146Pass 13 2 197 20.530-36

4782.12 119436429/11/2009 10112886006 Pass 7.71141639.07 725644.71 76.7Pass 8.2 1.5 37.9 16.536-42

4782.12 119442489/11/2009 10112886007 Pass 7.81141639.07 725644.71 38.2Pass 4.6 0.68 19.5 6.942-48

Pit 01-195
4781.19 119500069/11/2009 10112879014 Fail 81141755.78 725629.07 1660Fail 715 18.7 2710 47100-06

4781.19 119506129/11/2009 10112879015 Fail 81141755.78 725629.07 1280Fail 509 13.1 1910 40806-12

4781.19 119512189/11/2009 10112879016 Fail 7.91141755.78 725629.07 1520Fail 662 16.8 1950 46112-18

4781.19 119518249/11/2009 10112879017 Fail 7.81141755.78 725629.07 2500Fail 2050 44.6 6670 64418-24

4781.19 119524309/11/2009 10112879018 Fail 7.71141755.78 725629.07 4570Fail 1020 35.1 9370 89024-30

4781.19 119530369/11/2009 10112879019 Fail 7.91141755.78 725629.07 2420Fail 23.4 4.9 204 34.330-36

4781.19 119536429/11/2009 10112879020 Fail 7.71141755.78 725629.07 1870Fail 15.3 3.2 281 3036-42

4781.19 119542489/11/2009 10112880001 Pass 71141755.78 725629.07 372Pass 11.5 1.6 17.6 13.442-48

4781.19 119548549/11/2009 10112880002 Pass 6.51141755.78 725629.07 95.6Pass 14.3 1.6 14.3 1048-54

Pit 01-196
4781.84 119600069/11/2009 10112877015 Fail 7.81141852.94 725627.13 844Fail 60.6 7.1 641 71.100-06

4781.84 119606129/11/2009 10112877016 Fail 5.51141852.94 725627.13 260Fail 634 25.3 886 94706-12

4781.84 119612189/11/2009 10112877017 Fail 6.91141852.94 725627.13 1210Fail 2930 111 893 85312-18

4781.84 119618249/11/2009 10112877018 Fail 71141852.94 725627.13 3160Fail 2290 93.2 7330 283018-24

4781.84 119624309/11/2009 10112877019 Fail 7.31141852.94 725627.13 1970Fail 37.4 7.4 19100 20924-30

4781.84 119630369/11/2009 10112877020 Fail 7.91141852.94 725627.13 3080Fail 10.6 22.5 10700 27.130-36

4781.84 119636429/11/2009 10112878001 Fail 7.91141852.94 725627.13 3290Fail 43 7.2 851 22.536-42

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Number

Pass /
Fail
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mg/kg
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(mg/kg)

Cadmium
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4781.84 119642489/11/2009 10112878002 Pass 7.91141852.94 725627.13 156Pass U4.1 0.58 290 1542-48

4781.84 119648549/11/2009 10112878003 Pass 81141852.94 725627.13 68.2Pass U3.4 0.2 21.8 15.748-54

Pit 01-197
4782.78 119700069/9/2009 10112879008 Pass 7.51142033.45 725646.82 61Pass 21.8 0.89 281 12.800-06

4782.78 119706129/9/2009 10112879009 Pass 7.41142033.45 725646.82 39.5Pass 8.2 0.6 150 5.906-12

4782.78 119712189/9/2009 10112879010 Pass 7.51142033.45 725646.82 211Pass 5.2 1.4 27.2 5.512-18

4782.78 119718249/9/2009 10112879011 Fail 7.81142033.45 725646.82 605Pass 4.8 0.67 34.6 6.818-24

4782.78 119724309/9/2009 10112879012 Pass 8.21142033.45 725646.82 296Pass U2.9 0.64 39.5 14.724-30

4782.78 119730369/9/2009 10112879013 Pass 8.21142033.45 725646.82 207Pass U3 0.41 41.1 17.630-36

4782.78 119736429/9/2009 10112881011 Pass 81142033.45 725646.82 82.9Pass 11.6 2.1 30.9 16.136-42

Pit 01-198
4785.47 119800029/9/2009 10112767017 Pass --1142117.23 725606.87 --Pass 78.8 -- -- --00-02

Pit 01-200
4781.33 120000069/14/2009 10112771003 Fail 7.81141010.12 725747.58 1900Fail 451 16.4 1370 42900-06

4781.33 120006129/14/2009 10112771004 Fail 8.11141010.12 725747.58 1950Fail 1050 22.8 4860 90106-12

4781.33 120012189/14/2009 10112771005 Pass 8.11141010.12 725747.58 136Pass 11.8 0.93 56.8 18.712-18

4781.33 120018249/14/2009 10112771006 Pass 8.21141010.12 725747.58 121Pass 6.3 0.42 59.4 27.818-24

Pit 01-20033W
4781.81 20033W00029/14/2009 10112771007 Pass --1140980.99 725740.54 --Pass 162 -- -- --00-02

Pit 01-201
4781.52 120100069/29/2009 10113925019 Fail 7.41141132.16 725748.97 900Fail 910 22 2000 66100-06

4781.52 120106129/29/2009 10113925020 Fail 8.21141132.16 725748.97 5690Fail 1090 47.6 11200 77606-12

4781.52 120112189/29/2009 10113927001 Pass 8.41141132.16 725748.97 161Pass 24.8 0.75 76.7 20.512-18

4781.52 120118249/29/2009 10113927002 Pass 8.21141132.16 725748.97 39.1Pass 7.7 0.13 18 10.418-24

Pit 01-202
4780.09 120200069/14/2009 10112768007 Fail 7.81141250.21 725730.27 2230Fail 560 27.3 3130 39200-06

4780.09 120206129/14/2009 10112768008 Fail 7.71141250.21 725730.27 283Pass 182 7.7 311 28406-12

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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(mg/kg)

Cadmium
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4780.09 120212189/14/2009 10112768009 Fail 7.51141250.21 725730.27 4080Fail 933 46.3 7020 144012-18

4780.09 120218249/14/2009 10112768010 Fail 7.31141250.21 725730.27 2260Fail 325 21.8 1050 22918-24

4780.09 120224309/14/2009 10112768011 Pass 7.31141250.21 725730.27 103Pass 24.7 2.6 41.5 23.324-30

4780.09 120230369/14/2009 10112768012 Pass 7.91141250.21 725730.27 116Pass 16.9 2.7 39.1 3330-36

Pit 01-203
4780.90 120300069/14/2009 10112768018 Fail 7.91141382.50 725704.26 1730Fail 540 14.8 2440 68800-06

4780.90 120306129/14/2009 10112768019 Fail 7.61141382.50 725704.26 4760Fail 2180 51.1 11100 105006-12

4780.90 120312189/14/2009 10112768020 Fail 7.81141382.50 725704.26 4210Fail 1520 39.6 15900 73712-18

4780.90 120318249/14/2009 10112769001 Pass 7.61141382.50 725704.26 293Pass 6.4 0.55 22 12.718-24

4780.90 120324309/14/2009 10112769002 Pass 81141382.50 725704.26 182Pass 3.3 0.31 59.4 20.924-30

Pit 01-204
4781.42 120400069/22/2009 10113326008 Fail 6.81141364.06 725753.75 688Fail 679 14 1180 62700-06

4781.42 120406129/22/2009 10113326009 Fail 7.91141364.06 725753.75 5710Fail 45.3 30.6 1030 55.106-12

4781.42 120412189/22/2009 10113326010 Pass 7.81141364.06 725753.75 94.1Pass 2.9 0.24 32.6 18.112-18

4781.42 120418249/22/2009 10113326011 Pass 8.11141364.06 725753.75 89.9Pass U3 0.21 26.2 15.518-24

Pit 01-205
4780.20 120500069/29/2009 10113927020 Fail 7.31141512.21 725741.45 2290Fail 328 17 1560 30600-06

4780.20 120506129/29/2009 10113929001 Fail 71141512.21 725741.45 2110Fail 477 24.3 2850 37206-12

4780.20 120512189/29/2009 10113929002 Fail 7.81141512.21 725741.45 2140Fail 917 51.3 4590 46312-18

4780.20 120518249/29/2009 10113929003 Fail 81141512.21 725741.45 4330Fail 974 57.5 14000 340018-24

4780.20 120524309/29/2009 10113929004 Pass 7.71141512.21 725741.45 56.7Pass 12.9 1.9 36.6 12.724-30

4780.20 120530369/29/2009 10113929005 Pass 7.61141512.21 725741.45 62.8Pass 10 1.7 23.9 15.330-36

Pit 01-206
4781.54 120600069/11/2009 10112886010 Fail 6.51141634.94 725731.84 1100Fail 428 20.8 931 38500-06

4781.54 120606129/11/2009 10112886011 Fail 71141634.94 725731.84 2790Fail 165 19.7 14300 23306-12

4781.54 120612189/11/2009 10112886012 Fail 81141634.94 725731.84 1350Fail 32.2 7.4 352 21.512-18

4781.54 120618249/11/2009 10112886013 Pass 81141634.94 725731.84 167Pass 12.7 0.8 54.2 1318-24

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4781.54 120624309/11/2009 10112886014 Pass 7.91141634.94 725731.84 201Pass 16.6 2.2 45 20.424-30

Pit 01-207
4780.86 120700069/11/2009 10112886017 Fail 71141750.00 725761.43 930Fail 568 25.3 742 69100-06

4780.86 120706129/11/2009 10112886018 Fail 7.71141750.00 725761.43 2060Fail 1780 75.2 3590 93906-12

4780.86 120712189/11/2009 10112886019 Fail 81141750.00 725761.43 1940Fail 25.5 8.4 2470 20.812-18

4780.86 120718249/11/2009 10112886020 Pass 8.11141750.00 725761.43 234Pass 31.9 2.4 169 3118-24

4780.86 120724309/11/2009 10112888001 Pass 8.21141750.00 725761.43 113Pass 13.6 0.37 126 24.124-30

Pit 01-208
4781.17 120800069/11/2009 10112888002 Pass 8.11141882.57 725757.79 110Pass 45.7 1.2 189 38.300-06

4781.17 120806129/11/2009 10112888003 Fail 81141882.57 725757.79 681Fail 75.5 5.6 702 65.806-12

4781.17 120812189/11/2009 10112888004 Fail 6.71141882.57 725757.79 324Fail 566 10.2 1070 78912-18

4781.17 120818249/11/2009 10112888005 Fail 6.91141882.57 725757.79 810Fail 1460 26.5 1290 92018-24

4781.17 120824309/11/2009 10112888006 Fail 7.71141882.57 725757.79 2240Fail 3520 66.2 2950 186024-30

4781.17 120830369/11/2009 10112888007 Fail 8.11141882.57 725757.79 1690Fail 35.8 9.4 1770 68.130-36

4781.17 120836429/11/2009 10112888008 Fail 8.11141882.57 725757.79 1180Fail 34.7 2.9 1200 38.136-42

4781.17 120842489/11/2009 10112888009 Fail 8.11141882.57 725757.79 269Pass 4.8 0.75 264 42.442-48

4781.17 120848549/11/2009 10112888010 Pass 6.91141882.57 725757.79 94.1Pass U3.7 0.21 57.1 17.748-54

4781.17 120854609/11/2009 10112888011 Pass 7.21141882.57 725757.79 143Pass 3.8 0.45 47.2 20.854-60

4781.17 120860669/11/2009 10112888012 Pass 7.21141882.57 725757.79 31.9Pass 5.5 0.15 9 7.160-66

Pit 01-209
4781.50 120900029/10/2009 10112879007 Fail 8.11142011.30 725753.45 332Fail 165 4.5 850 15000-02

Pit 01-213
4781.14 121300029/14/2009 10112769009 Pass --1141124.61 725874.46 --Pass 256 -- -- --00-02

Pit 01-214
4780.76 121400069/14/2009 10112769003 Fail 8.31141252.87 725850.65 811Fail 287 6.9 437 38000-06

4780.76 121406129/14/2009 10112769004 Fail 8.21141252.87 725850.65 4110Fail 2000 45.1 7810 114006-12

4780.76 121412189/14/2009 10112769005 Fail 81141252.87 725850.65 6030Fail 2230 67.2 18500 96212-18

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4780.76 121418249/14/2009 10112769006 Fail 8.21141252.87 725850.65 1130Fail 10.4 3.4 371 16.918-24

4780.76 121424309/14/2009 10112769007 Pass 8.31141252.87 725850.65 304Pass U2.6 0.16 34.3 2224-30

4780.76 121430369/14/2009 10112769008 Pass 8.21141252.87 725850.65 100Pass 7.7 0.3 46.3 23.530-36

Pit 01-215
4780.62 121500069/14/2009 10112769016 Fail 81141294.74 725818.64 1600Fail 572 15.2 1570 52800-06

4780.62 121506129/14/2009 10112769017 Fail 81141294.74 725818.64 2490Fail 1300 35.5 10700 51706-12

4780.62 121512189/14/2009 10112769018 Fail 81141294.74 725818.64 1190Fail 489 14 3090 29612-18

4780.62 121518249/14/2009 10112769019 Fail 81141294.74 725818.64 1310Fail 778 17.1 957 38.918-24

4780.62 121524309/14/2009 10112769020 Pass 7.31141294.74 725818.64 100Pass 30.7 0.73 29.7 26.424-30

4780.62 121530369/14/2009 10112770001 Pass 4.71141294.74 725818.64 88Pass 9.4 0.23 36.3 22.830-36

Pit 01-216
4780.89 121600069/29/2009 10113927003 Fail 8.21141388.67 725882.17 3350Fail 850 28.8 5920 79000-06

4780.89 121606129/29/2009 10113927004 Fail 8.41141388.67 725882.17 2040Fail 107 9 1070 10906-12

4780.89 121612189/29/2009 10113927005 Pass 8.41141388.67 725882.17 149Pass 18.6 0.65 50.5 20.412-18

4780.89 121618249/29/2009 10113927006 Pass 8.41141388.67 725882.17 94.1Pass 7.2 0.24 29.4 2118-24

Pit 01-217
4780.48 121700029/14/2009 10112770002 Pass --1141476.67 725885.78 --Pass 365 -- -- --00-02

Pit 01-218
4779.86 121800069/14/2009 10112760001 Fail 7.81141640.90 725847.16 1930Fail 601 14.5 2110 46600-06

4779.86 121806129/14/2009 10112760002 Fail 7.81141640.90 725847.16 4470Fail 1980 47.5 17500 130006-12

4779.86 121812189/14/2009 10112760003 Pass 8.21141640.90 725847.16 153Pass U2.6 0.18 37.5 21.612-18

4779.86 121818249/8/2009 10112760004 Pass 7.91141640.90 725847.16 112Pass U3.1 U0.12 33.2 24.718-24

Pit 01-219
4781.16 121900069/11/2009 10112877001 Fail 7.91141756.55 725872.36 2120Fail 2250 91.7 2890 125000-06

4781.16 121906129/11/2009 10112877002 Fail 81141756.55 725872.36 2660Fail 93.2 13.5 5130 11906-12

4781.16 121912189/11/2009 10112877003 Fail 8.31141756.55 725872.36 460Fail 10.2 2.4 423 13.512-18

4781.16 121918249/11/2009 10112877004 Pass 8.21141756.55 725872.36 118Pass 7 1.1 116 7.218-24

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4781.16 121924309/11/2009 10112877005 Pass 7.91141756.55 725872.36 30.4Pass 7.8 0.63 10.6 724-30

Pit 01-221
4780.21 122100069/10/2009 10112880015 Fail 81142003.06 725871.49 2100Fail 567 33.1 7230 43400-06

4780.21 122106129/10/2009 10112880016 Fail 7.81142003.06 725871.49 2690Fail 1130 56.3 4860 67806-12

4780.21 122112189/10/2009 10112880017 Fail 7.81142003.06 725871.49 3950Fail 1330 73.4 7080 79312-18

4780.21 122118249/10/2009 10112880018 Fail 4.61142003.06 725871.49 1580Fail 3450 153 3110 125018-24

4780.21 122124309/10/2009 10112880019 Fail 4.81142003.06 725871.49 2340Fail 6490 285 4110 278024-30

4780.21 122130369/10/2009 10112880020 Fail 7.71142003.06 725871.49 4330Fail 17.6 28.6 16900 5730-36

4780.21 122136429/10/2009 10112881001 Fail 81142003.06 725871.49 518Pass 17.6 2.7 56.7 18.736-42

4780.21 122142489/10/2009 10112881002 Pass 7.81142003.06 725871.49 179Pass 18 2 31.5 18.942-48

Pit 01-222
4782.17 122200069/10/2009 10112880003 Fail 6.41142095.50 725801.53 342Fail 190 9.7 586 21000-06

4782.17 122206129/10/2009 10112880004 Fail 71142095.50 725801.53 103Pass 16.5 2.2 449 7.706-12

4782.17 122212189/10/2009 10112880005 Fail 7.21142095.50 725801.53 126Pass 13.3 2.1 414 712-18

4782.17 122218249/10/2009 10112880006 Fail 81142095.50 725801.53 707Pass 11.2 2.6 53.2 6.618-24

4782.17 122224309/10/2009 10112880007 Pass 7.91142095.50 725801.53 62.4Pass 10.4 1.2 15.9 6.324-30

4782.17 122230369/10/2009 10112880008 Pass 8.11142095.50 725801.53 147Pass 12.4 1.8 48 1530-36

Pit 01-223
4780.83 122300029/14/2009 10112769010 Pass --1141137.79 725967.24 --Pass 208 -- -- --00-02

Pit 01-224
4778.56 122400069/14/2009 10112769011 Fail 81141308.28 725972.75 1750Fail 319 11.1 2880 30600-06

4778.56 122406129/14/2009 10112769012 Fail 7.91141308.28 725972.75 3310Fail 2010 47.9 12500 141006-12

4778.56 122412189/14/2009 10112769013 Fail 7.71141308.28 725972.75 2630Fail 69.6 7.7 118 86.412-18

4778.56 122418249/14/2009 10112769014 Fail 7.61141308.28 725972.75 266Pass 22.2 0.93 213 54.118-24

4778.56 122424309/14/2009 10112769015 Pass 7.71141308.28 725972.75 26Pass U2.2 U0.089 12.2 6.224-30

Pit 01-22463W
4780.78 22463W00029/14/2009 10112768001 Pass --1141251.15 725975.44 --Pass 357 -- -- --00-02

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Sample
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Sample
Date
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Number

Pass /
Fail
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mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-231
4791.10 123100029/10/2009 10112881003 Pass --1142200.84 725665.71 --Pass 95 -- -- --00-02

Pit 01-401
4794.15 140100068/26/2009 10111782009 Fail 8.11140449.86 723099.49 602Fail 95.5 1.6 714 10300-06

4794.15 140106128/26/2009 10117444006 Pass 8.31140449.86 723099.49 18.4Pass 18.6 0.23 14.4 U1.706-12

4794.15 140112188/26/2009 10117453010 Pass 8.21140449.86 723099.49 13.3Pass 17.7 U0.13 4.7 U212-18

Pit 01-402
4791.89 140200068/26/2009 10111782013 Fail 81140458.03 723223.88 2400Fail 296 19.9 2200 38400-06

4791.89 140206128/26/2009 10111782014 Fail 8.11140458.03 723223.88 1060Fail 275 16 1880 25406-12

4791.89 140212188/26/2009 10111782015 Fail 7.61140458.03 723223.88 9370Fail 1920 121 16900 143012-18

4791.89 140218248/26/2009 10111782016 Fail 7.91140458.03 723223.88 1090Fail 187 9.5 225 86.118-24

4791.89 140224308/26/2009 10117453001 Pass 8.21140458.03 723223.88 68.4Pass 12 0.33 22.3 11.824-30

4791.89 140230368/26/2009 10117444009 Pass 8.11140458.03 723223.88 66.7Pass 6.7 0.12 23.1 1530-36

Pit 01-403
4793.16 140300068/26/2009 10111782017 Fail 8.11140325.89 723389.76 2220Fail 160 15.4 1460 23200-06

4793.16 140306128/26/2009 10117444007 Pass 8.61140325.89 723389.76 137Pass 25 1.7 98.8 U1.906-12

4793.16 140312188/26/2009 10117444001 Pass 8.21140325.89 723389.76 43Pass 25 0.69 33.5 U2.312-18

Pit 01-404
4793.21 140430368/27/2009 10111783021 Fail 7.81140445.85 723265.10 2010Fail 15.7 7.2 718 19.130-36

Pit 01-409
4781.89 140900069/14/2009 10112770009 Fail 4.81141187.51 725608.98 1110Fail 609 13.9 2200 44700-06

4781.89 140906129/14/2009 10112770010 Fail 51141187.51 725608.98 853Fail 907 18.8 1910 55506-12

4781.89 140912189/14/2009 10112770011 Fail 7.61141187.51 725608.98 3150Fail 1720 42.5 12400 152012-18

4781.89 140918249/14/2009 10112770012 Fail 81141187.51 725608.98 1070Fail 36.8 3.9 1370 19.918-24

4781.89 140924309/14/2009 10112770013 Fail 7.71141187.51 725608.98 859Fail 4 1.6 182 1824-30

4781.89 140930369/14/2009 10112770014 Pass 7.81141187.51 725608.98 94.4Pass U2.5 0.16 10.9 8.930-36

4781.89 140936429/14/2009 10112770015 Pass 7.51141187.51 725608.98 53.1Pass U2.6 U0.1 15.5 10.836-42

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-410
4782.59 141000069/9/2009 10112881005 Fail 81142118.26 725479.88 1130Fail 200 15.6 915 15300-06

4782.59 141006129/9/2009 10112881006 Fail 7.71142118.26 725479.88 748Fail 357 18.3 619 40406-12

4782.59 141012189/9/2009 10112881007 Fail 7.51142118.26 725479.88 1200Fail 569 32 7140 38412-18

4782.59 141018249/9/2009 10112881008 Fail 7.61142118.26 725479.88 1210Fail 57.5 9.7 448 19.518-24

4782.59 141024309/9/2009 10112881009 Fail 8.11142118.26 725479.88 600Pass 19.8 3.2 54.2 12.624-30

4782.59 141030369/9/2009 10112881010 Pass 81142118.26 725479.88 89.3Pass 14.2 1.1 38 11.830-36

Pit 01-411
4787.22 141154609/22/2009 10113322015 Fail 7.91141305.65 724284.17 6040Fail 2420 158 25700 229054-60

4787.22 141160669/22/2009 10113322016 Pass 7.71141305.65 724284.17 97.5Pass 18.3 2.2 25.7 21.660-66

4787.22 141166729/22/2009 10113322017 Pass 7.61141305.65 724284.17 78.2Pass 22 2.4 27.9 17.266-72

Pit 01-412
4786.24 141218249/22/2009 10117453002 Fail 7.71141009.70 724569.89 2140Fail 2320 39.3 13200 151018-24

4786.24 141224309/22/2009 10117444005 Fail 81141009.70 724569.89 6630Fail 58.7 93.6 1860 95.524-30

4786.24 141230369/22/2009 10113322018 Pass 7.91141009.70 724569.89 119Pass 4.8 0.67 9.1 5.130-36

4786.24 141236429/22/2009 10113322019 Pass 8.11141009.70 724569.89 95.6Pass 9.5 1.9 33.7 16.936-42

4786.24 141242489/22/2009 10113322020 Pass 8.11141009.70 724569.89 74.5Pass 11.4 1.5 31.5 12.542-48

Pit 01-414
4785.07 141436429/29/2009 10113925008 Fail 8.11141918.11 724966.82 930Fail 9.8 3 107 22.736-42

4785.07 141442489/29/2009 10113925009 Fail 8.11141918.11 724966.82 1170Fail 35.2 3.3 299 47.242-48

Pit 01-415
4784.82 141524309/29/2009 10117453007 Fail 8.21141898.21 725116.99 692Fail 131 2.8 978 11424-30

4784.82 141530369/29/2009 10117453014 Pass 8.11141898.21 725116.99 180Pass 27 0.62 196 40.530-36

4784.82 141536429/29/2009 10113925010 Pass 7.91141898.21 725116.99 89.2Pass U3.2 U0.13 31.7 22.736-42

4784.82 141542489/29/2009 10113925011 Pass 8.41141898.21 725116.99 153Pass 8.6 0.48 107 38.142-48

Pit 01-416
4782.57 141600029/30/2009 10113929015 Fail 8.21140880.77 725398.10 2910Fail 585 41.2 4330 53300-02

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Fail
500 

mg/kg
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

Pit 01-417
4784.00 141700069/30/2009 10113929018 Fail 8.11141015.06 725095.88 1680Fail 694 38.7 2570 60700-06

4784.00 141706129/30/2009 10113929019 Fail 8.41141015.06 725095.88 3460Fail 119 27.8 2500 19106-12

4784.00 141712189/30/2009 10113929020 Pass 8.31141015.06 725095.88 79.8Pass 15.8 1.9 36.6 16.612-18

4784.00 141718249/30/2009 10113930001 Pass 8.21141015.06 725095.88 68.7Pass 11.9 1.8 23.1 1518-24

4784.00 141724309/30/2009 10113930002 Pass 8.41141015.06 725095.88 67.6Pass 14.1 1.8 30.2 15.124-30

4784.00 141730369/30/2009 10113930003 Pass 8.41141015.06 725095.88 93.9Pass 17.5 2.1 64.7 17.930-36

Pit 01-418
4797.35 141800069/30/2009 10113930004 Fail 6.31141098.82 722753.91 510Fail 234 14.8 849 16900-06

4797.35 141806129/30/2009 10113930005 Fail 5.61141098.82 722753.91 420Fail 198 12.3 864 14306-12

4797.35 141812189/30/2009 10113930006 Fail 5.71141098.82 722753.91 251Fail 113 7.5 621 13712-18

4797.35 141818249/30/2009 10113930007 Fail 4.61141098.82 722753.91 808Fail 742 36.7 1700 79118-24

4797.35 141824309/30/2009 10113930008 Fail 5.11141098.82 722753.91 473Fail 942 44.3 1070 107024-30

4797.35 141830369/30/2009 10113930009 Fail 5.21141098.82 722753.91 176Fail 68.6 5.2 1600 48.730-36

4797.35 141836429/30/2009 10113930010 Fail 5.81141098.82 722753.91 193Fail 40.3 4.5 1380 27.536-42

4797.35 141842489/30/2009 10113930011 Fail 7.51141098.82 722753.91 593Fail 15.3 4.7 2020 13.342-48

Pit 01-503
4801.29 150300028/31/2009 10112267009 Pass --1139598.75 722399.62 --Pass 96.9 -- -- --00-02

Pit 01-505
4800.72 150500068/31/2009 10112267010 Fail 8.21139854.58 722461.25 858Fail 182 12.3 1380 15000-06

4800.72 150506128/31/2009 10112267011 Fail 7.91139854.58 722461.25 630Fail 170 9.3 1280 13606-12

4800.72 150512188/31/2009 10117453006 Fail 81139854.58 722461.25 402Pass 112 4.6 688 80.912-18

4800.72 150518248/31/2009 10117453008 Pass 8.11139854.58 722461.25 156Pass 40.6 1.8 199 17.618-24

4800.72 150524308/31/2009 10117453009 Pass 8.51139854.58 722461.25 30Pass 15 0.2 11.4 U1.724-30

Pit 01-507
4799.19 150700028/31/2009 10112267008 Pass --1139930.11 722545.91 --Pass 142 -- -- --00-02

Pit 01-508

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Fail
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mg/kg
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(mg/kg)

Cadmium
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(mg/kg)
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4799.00 150800068/31/2009 10112267004 Fail 81140010.71 722603.31 200Pass 51.3 3.5 298 37.500-06

4799.00 150806128/31/2009 10112267005 Pass 81140010.71 722603.31 38.7Pass 15.8 0.57 26.6 U1.506-12

4799.00 150812188/31/2009 10112267006 Pass 8.11140010.71 722603.31 29.2Pass 18.7 0.33 11.7 U1.512-18

4799.00 150818248/31/2009 10112267007 Fail 8.31140010.71 722603.31 310Pass 63.7 5.4 338 50.518-24

4799.00 150824308/31/2009 10117444012 Pass 8.31140010.71 722603.31 22Pass 14.2 0.19 4.3 U1.624-30

4799.00 150830368/31/2009 10117444011 Pass 8.31140010.71 722603.31 25.5Pass 15.1 0.22 8.8 U1.630-36

Pit 01-510
4799.42 151000028/31/2009 10112267002 Pass --1140144.51 722507.68 --Pass 26.7 -- -- --00-02

Pit 01-511
4798.71 151100028/31/2009 10112267003 Pass --1140217.22 722511.33 --Pass 11.9 -- -- --00-02

Pit 01-512
4797.01 151200028/31/2009 10112267001 Pass --1140254.91 722626.16 --Pass 28 -- -- --00-02

Pit 01-513
4794.73 151300028/31/2009 10112266020 Pass --1140417.44 722622.23 --Pass 151 -- -- --00-02

Pit 01-516
4794.04 151654609/24/2009 10113702021 Fail 81140855.30 723001.77 157Fail 5.4 1.4 737 7.254-60

4794.04 151660669/24/2009 10113702022 Pass 81140855.30 723001.77 253Pass 14.1 1.7 97.9 560-66

Pit 01-517
4792.19 151742488/27/2009 10112442013 Fail 81140786.37 722989.11 1250Fail 95.6 2.9 601 9042-48

4792.19 151754608/27/2009 10112442014 Fail 7.61140786.37 722989.11 3120Fail 290 7.4 1280 25554-60

Pit 01-518
4795.07 151854608/27/2009 10112442015 Fail 81140628.26 723117.68 4120Fail U3.6 1.6 31.3 22.854-60

4795.07 151866728/27/2009 10112442016 Pass 8.11140628.26 723117.68 103Pass 5.1 0.43 60.9 23.466-72

Pit 01-519
4794.30 151954608/27/2009 10112442017 Fail 61140594.46 723244.73 419Fail 6.2 1.4 1240 17.254-60

4794.30 151972848/27/2009 10112442018 Fail 71140594.46 723244.73 291Fail 3.9 1.4 531 5.872-84

Pit 01-520

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Date

Laboratory 
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Fail
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mg/kg
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(mg/kg)

Cadmium
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(mg/kg)
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(mg/kg)

Zinc
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Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 43 of  49

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4794.59 152036429/28/2009 10113931017 Fail 8.11140667.84 723264.26 285Fail 2.6 1.4 1010 24.136-42

4794.59 152042489/28/2009 10113931018 Fail 8.21140667.84 723264.26 178Pass U2.7 0.68 551 12.742-48

4794.59 152048549/28/2009 10113931019 Fail 8.21140667.84 723264.26 164Pass U2.2 1 470 11.148-54

Pit 01-521
4792.34 152112188/27/2009 10111782020 Fail 8.31140364.58 723314.34 1030Fail 23.9 2.5 126 U2.412-18

4792.34 152118248/27/2009 10111783001 Fail 7.71140364.58 723314.34 731Fail 21.2 0.99 58.5 U2.318-24

4792.34 152124308/27/2009 10111783002 Pass 8.21140364.58 723314.34 287Pass 18.2 1.2 60.6 U2.324-30

Pit 01-522
4795.21 152200068/26/2009 10111782010 Fail 8.21140128.41 723277.78 449Fail 128 10 821 12000-06

4795.21 152206128/27/2009 10111782011 Pass 8.31140128.41 723277.78 25.5Pass 18.8 U0.15 8.2 U2.306-12

4795.21 152212188/27/2009 10111782012 Pass 8.41140128.41 723277.78 20.6Pass 21.2 U0.14 6.7 U212-18

Pit 01-524
4792.51 152436429/28/2009 10113931020 Fail 8.11140484.01 723464.46 1330Fail 125 4.9 870 16236-42

4792.51 152442489/28/2009 10113935001 Fail 81140484.01 723464.46 5060Fail 426 12.5 2860 33142-48

Pit 01-525
4793.08 152536429/24/2009 10113702019 Fail 7.61140634.28 723426.39 505Fail 68 3.9 3410 15736-42

4793.08 152542489/24/2009 10113702020 Pass 8.11140634.28 723426.39 129Pass U2.5 0.25 184 942-48

Pit 01-526
4792.26 152642489/24/2009 10113702014 Fail 7.81140763.45 723433.63 278Fail U2.9 1.1 2380 15.242-48

4792.26 152648549/24/2009 10113702015 Pass 7.61140763.45 723433.63 79.7Pass U3.2 0.27 24.8 17.648-54

4792.26 152654609/24/2009 10113702016 Pass 7.61140763.45 723433.63 112Pass U2.7 0.4 54.6 20.654-60

Pit 01-527
4789.66 152700069/2/2009 10112280019 Fail 8.21140650.32 723879.03 1090Fail 586 25.8 1100 44600-06

4789.66 152706129/2/2009 10112280020 Fail 7.11140650.32 723879.03 1170Fail 1390 53.3 988 82906-12

4789.66 152712189/2/2009 10112281001 Fail 7.31140650.32 723879.03 1400Fail 2450 38.8 1860 131012-18

4789.66 152718249/2/2009 10112281002 Fail 7.61140650.32 723879.03 269Fail 96 2.1 3980 10618-24

4789.66 152724309/2/2009 10112281003 Fail 7.61140650.32 723879.03 230Fail 12.2 0.56 3170 19.424-30

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

Depth
(Inches)

4789.66 152730369/2/2009 10112281004 Fail 7.51140650.32 723879.03 174Fail 13 0.56 1650 17.430-36

4789.66 152736429/2/2009 10112281005 Fail 7.51140650.32 723879.03 733Pass U3.5 1.6 62.9 13.136-42

4789.66 152742489/2/2009 10112281006 Fail 7.81140650.32 723879.03 457Pass 3.8 2.5 39.9 8.942-48

Pit 01-528
4790.22 152800069/2/2009 10112281015 Fail 7.31140704.06 723988.94 1420Fail 168 10.6 1830 21900-06

4790.22 152806129/2/2009 10112281016 Fail 3.81140704.06 723988.94 419Fail 202 3.7 562 26106-12

4790.22 152812189/2/2009 10112281017 Fail 4.31140704.06 723988.94 422Fail 205 3.7 564 26012-18

4790.22 152818249/2/2009 10112281018 Fail 7.11140704.06 723988.94 2280Fail 233 18.9 1830 25718-24

4790.22 152824309/2/2009 10112281019 Fail 7.61140704.06 723988.94 2490Fail 591 14.3 4600 105024-30

4790.22 152830369/2/2009 10112281020 Fail 7.81140704.06 723988.94 2430Fail 468 10.5 7200 153030-36

4790.22 152836429/2/2009 10112285001 Fail 7.91140704.06 723988.94 1910Fail 661 30.2 11100 109036-42

4790.22 152848549/2/2009 10112285002 Pass 7.31140704.06 723988.94 169Pass 58.1 4.2 56.5 3448-54

4790.22 152854609/2/2009 10112285003 Fail 8.11140704.06 723988.94 1010Fail 190 11 1800 39954-60

4790.22 152866729/2/2009 10112285004 Fail 7.71140704.06 723988.94 1420Fail 25.9 2 141 25.766-72

Pit 01-529
4789.31 109000069/2/2009 10112285005 Fail 4.31141012.83 724125.73 373Fail 243 11.4 419 27900-06

4789.31 109006129/2/2009 10112285006 Fail 7.31141012.83 724125.73 2040Fail 1310 52.7 2300 129006-12

4789.31 109012189/2/2009 10112285007 Fail 7.31141012.83 724125.73 1390Fail 27.2 6.4 3770 73.212-18

4789.31 109030369/2/2009 10112285008 Pass 7.61141012.83 724125.73 132Pass 8.1 1.9 27.4 8.130-36

4789.31 109036429/2/2009 10112285009 Fail 7.61141012.83 724125.73 738Pass 6.1 2.8 22.4 15.736-42

4789.31 109042489/2/2009 10112285010 Fail 7.81141012.83 724125.73 1170Fail 8.1 6.5 157 19.642-48

4789.31 109048549/2/2009 10112285011 Pass 7.71141012.83 724125.73 71.7Pass 3.7 0.94 287 7.648-54

Pit 01-530
4789.07 153000069/2/2009 10112440001 Fail 7.61141039.02 724013.24 2780Fail 270 29.7 1730 21400-06

4789.07 153006129/2/2009 10112440002 Fail 7.81141039.02 724013.24 3200Fail 739 46.2 5100 42006-12

4789.07 153012189/2/2009 10112440003 Fail 7.41141039.02 724013.24 3210Fail 488 31.9 17500 36912-18

4789.07 153018249/2/2009 10112440004 Fail 6.31141039.02 724013.24 3380Fail 2600 97.9 4340 272018-24

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Fail
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4789.07 153024309/2/2009 10112440005 Fail 7.81141039.02 724013.24 7110Fail 28.3 30 61000 17424-30

4789.07 153030369/2/2009 10112440006 Fail 7.91141039.02 724013.24 1110Fail 26.4 7.2 2350 4330-36

4789.07 153036429/2/2009 10112440007 Pass 7.21141039.02 724013.24 97.6Pass 13.4 2.3 28.5 21.236-42

4789.07 153042489/2/2009 10112440008 Pass 7.81141039.02 724013.24 113Pass 9.5 2.2 40.6 22.242-48

Pit 01-531
4789.41 153100069/1/2009 10112280001 Fail 8.11141016.83 723882.67 1350Fail 913 40.3 2180 59300-06

4789.41 153106129/1/2009 10112280002 Pass 81141016.83 723882.67 122Pass 15.9 1.9 43.4 12.606-12

4789.41 153112189/1/2009 10112280003 Pass 8.11141016.83 723882.67 107Pass 15 1.9 63.6 19.612-18

Pit 01-532
4789.92 153200029/2/2009 10112440017 Pass --1141511.37 723964.93 --Pass 197 -- -- --00-02

Pit 01-533
4787.65 153330369/21/2009 10113183015 Fail 7.81141425.59 724128.61 1650Fail 27.8 10 110 39.430-36

4787.65 153336429/21/2009 10113183016 Fail 7.51141425.59 724128.61 659Pass 18.1 2.8 46.2 2436-42

4787.65 153342489/21/2009 10113183017 Fail 7.71141425.59 724128.61 931Fail 13.1 3.6 154 28.542-48

Pit 01-534
4786.50 153400069/3/2009 10112442004 Fail 51141819.50 724740.58 899Fail 249 6.9 997 30100-06

4786.50 153406129/3/2009 10112442005 Fail 6.21141819.50 724740.58 3020Fail 445 24.3 3840 42506-12

4786.50 153412189/3/2009 10112442006 Fail 61141819.50 724740.58 4950Fail 1310 33.2 15800 77012-18

4786.50 153418249/3/2009 10112442007 Fail 8.11141819.50 724740.58 1510Fail 13.1 6 482 1818-24

4786.50 153424309/3/2009 10112442008 Pass 8.21141819.50 724740.58 173Pass 6.9 0.59 50.9 19.324-30

4786.50 153430369/3/2009 10112442009 Pass 8.31141819.50 724740.58 93.7Pass 3 0.2 30.8 18.330-36

Pit 01-536
4786.03 153636429/17/2009 10112920009 Fail 7.91141506.64 724653.31 8540Fail 1830 62.5 13900 175036-42

4786.03 153648549/17/2009 10112920010 Pass 8.11141506.64 724653.31 157Pass 10.7 0.51 70.9 61.848-54

4786.03 153654609/17/2009 10112920011 Pass 8.11141506.64 724653.31 134Pass 8.4 0.5 36.2 34.154-60

Pit 01-537
4784.74 153736429/29/2009 10113925017 Fail 7.91141501.71 724846.04 1410Fail 783 18.1 3460 57736-42

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Fail
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4784.74 153742489/29/2009 10113925018 Fail 7.71141501.71 724846.04 1030Fail 289 7.7 1510 84242-48

Pit 01-538
4784.67 153854609/17/2009 10112920013 Fail 7.31141485.41 725012.95 1760Fail 249 22 2740 20854-60

4784.67 153860669/17/2009 10112920012 Fail 7.21141485.41 725012.95 1960Fail 422 18 3750 23160-66

Pit 01-539
4784.53 153900069/3/2009 10112266011 Fail 4.21141561.79 725130.31 904Fail 402 10 1980 41000-06

4784.53 153906129/3/2009 10112266012 Fail 4.11141561.79 725130.31 2700Fail 1870 43.9 2020 97206-12

4784.53 153912189/3/2009 10112266013 Fail 4.41141561.79 725130.31 2380Fail 2940 64.2 2840 113012-18

4784.53 153918249/3/2009 10112266014 Fail 5.71141561.79 725130.31 4710Fail 2870 69.4 17800 288018-24

4784.53 153924309/3/2009 10112266015 Fail 7.71141561.79 725130.31 3270Fail 31.8 22.2 4760 19024-30

4784.53 153930369/3/2009 10112266016 Fail 7.91141561.79 725130.31 1580Fail 16.4 6.6 426 30.230-36

4784.53 153936429/3/2009 10112266017 Fail 7.51141561.79 725130.31 2430Fail U2.9 27.8 542 18.536-42

4784.53 153942489/3/2009 10112266018 Pass 7.61141561.79 725130.31 94.6Pass U2.7 0.32 27.5 13.342-48

4784.53 153948549/3/2009 10112266019 Pass 8.31141561.79 725130.31 62.9Pass U2.8 U0.11 6.8 6.748-54

Pit 01-540
4783.82 154054609/17/2009 10112920017 Fail 7.31141520.65 725299.55 6690Fail 1020 41.9 6800 71654-60

4783.82 154060669/17/2009 10112920018 Fail 7.21141520.65 725299.55 948Fail 236 5.9 2150 62260-66

Pit 01-541
4784.13 154142489/17/2009 10112920014 Fail 8.21141378.10 725267.56 569Fail U3.2 3.4 343 9.342-48

4784.13 154148549/17/2009 10112920015 Pass 7.51141378.10 725267.56 72Pass U3.1 0.32 22.2 16.448-54

4784.13 154154609/17/2009 10112920016 Pass 7.81141378.10 725267.56 454Pass U3.2 0.51 33.9 10.654-60

Pit 01-542
4783.59 154200069/8/2009 10112763009 Fail 6.31141356.61 725336.87 885Fail 368 8.3 1660 41400-06

4783.59 154206129/8/2009 10112763010 Fail 5.51141356.61 725336.87 1150Fail 835 14.7 560 60906-12

4783.59 154212189/8/2009 10112763011 Fail 5.61141356.61 725336.87 1320Fail 1390 21.9 544 69612-18

4783.59 154218249/8/2009 10112763012 Fail 7.41141356.61 725336.87 3100Fail 2320 37.7 3120 266018-24

4783.59 154224309/8/2009 10112763013 Fail 7.71141356.61 725336.87 1370Fail 318 6.5 5250 107024-30

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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4783.59 154230369/8/2009 10112763014 Fail 7.31141356.61 725336.87 247Fail 24.7 2.3 1380 4930-36

4783.59 154236429/8/2009 10112763015 Fail 7.21141356.61 725336.87 551Fail 7 2.7 4470 1836-42

4783.59 154242489/8/2009 10112763016 Fail 7.11141356.61 725336.87 2020Fail 5.5 15.5 946 1742-48

4783.59 154248549/8/2009 10112763017 Fail 7.61141356.61 725336.87 504Pass 8.5 2 117 12.548-54

4783.59 154254609/8/2009 10112763018 Fail 7.51141356.61 725336.87 1590Fail 17.9 3.1 58.4 12.454-60

Pit 01-543
4782.62 154300069/15/2009 10112773012 Fail 81141193.93 725119.95 7040Fail 36.9 28.7 5900 39.500-06

4782.62 154306129/15/2009 10112773013 Fail 8.21141193.93 725119.95 2670Fail 17.3 11.7 2080 2906-12

4782.62 154312189/15/2009 10112773014 Pass 8.21141193.93 725119.95 164Pass U3.1 0.48 38.9 14.112-18

4782.62 154318249/15/2009 10112773015 Pass 7.91141193.93 725119.95 71Pass 3 0.37 10.7 8.518-24

Pit 01-544
4782.22 154400069/9/2009 10112881012 Fail 5.21141124.09 725364.11 545Fail 315 16.4 938 31200-06

4782.22 154406129/9/2009 10112881013 Fail 5.41141124.09 725364.11 116Fail 645 29.2 605 116006-12

4782.22 154412189/9/2009 10112881014 Fail 5.41141124.09 725364.11 1950Fail 1910 87.5 1440 97512-18

4782.22 154418249/9/2009 10112881015 Fail 6.21141124.09 725364.11 1690Fail 3280 145 2170 131018-24

4782.22 154424309/9/2009 10112881016 Fail 7.41141124.09 725364.11 2790Fail 216 27.8 10800 77724-30

4782.22 154430369/9/2009 10112881019 Fail 7.71141124.09 725364.11 1790Fail 37.3 7.6 1840 48.930-36

4782.22 154436429/9/2009 10112881017 Pass 7.41141124.09 725364.11 44.9Pass 5.7 0.91 9.9 5.536-42

4782.22 154442489/9/2009 10112881018 Pass 7.41141124.09 725364.11 168Pass U3.2 0.7 6.4 5.342-48

Pit 01-545
4782.18 154518249/15/2009 10117453005 Fail 7.91141152.37 725472.59 4680Fail 18 25.9 55900 65.418-24

4782.18 154524309/15/2009 10117453004 Fail 8.41141152.37 725472.59 2880Fail 3.7 4.6 155 15.724-30

4782.18 154530369/15/2009 10112771015 Fail 7.71141152.37 725472.59 631Pass U3.1 2.7 32.9 1230-36

4782.18 154536429/15/2009 10112771016 Pass 7.91141152.37 725472.59 382Pass U2.3 2.5 20.7 8.236-42

4782.18 154542489/15/2009 10112771017 Pass 8.31141152.37 725472.59 204Pass U3 0.56 33.1 16.842-48

Pit 01-546
4782.29 154600069/8/2009 10112765007 Fail 7.81141452.46 725485.45 3860Fail 624 23.8 6330 51400-06

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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4782.29 154606129/8/2009 10112765008 Fail 7.81141452.46 725485.45 1070Fail 645 12.9 2390 63706-12

4782.29 154612189/8/2009 10112765009 Fail 7.71141452.46 725485.45 3130Fail 1590 41.4 9180 90212-18

4782.29 154618249/8/2009 10112765010 Fail 7.71141452.46 725485.45 6120Fail 2530 65.2 22000 302018-24

4782.29 154624309/8/2009 10112765011 Pass 7.81141452.46 725485.45 175Pass 32.4 0.85 52.2 10724-30

4782.29 154630369/8/2009 10112765012 Pass 8.11141452.46 725485.45 120Pass 15.2 0.55 44.5 74.730-36

Pit 01-547
4780.78 154700069/8/2009 10112766017 Fail 61141614.43 725492.29 980Fail 323 15.6 2640 34600-06

4780.78 154706129/8/2009 10112766018 Fail 4.61141614.43 725492.29 365Fail 232 12.2 510 25706-12

4780.78 154712189/8/2009 10112766019 Fail 7.61141614.43 725492.29 1390Fail 188 17.1 5040 20712-18

4780.78 154718249/8/2009 10112766020 Fail 81141614.43 725492.29 2280Fail 111 11.1 908 10418-24

4780.78 154724309/8/2009 10112767001 Fail 7.61141614.43 725492.29 1570Fail 126 12.2 821 14924-30

4780.78 154730369/8/2009 10112767002 Fail 7.91141614.43 725492.29 3380Fail 625 35.6 3230 30630-36

4780.78 154736429/8/2009 10112767003 Fail 7.51141614.43 725492.29 2050Fail 181 16.7 1450 15836-42

Pit 01-548
154800069/11/2009 10112877006 Fail 7.91141830.00 725500.00 1050Fail 167 14.2 1270 20900-06

154806129/11/2009 10112877007 Fail 7.61141830.00 725500.00 1980Fail 151 20.8 3470 17006-12

154812189/11/2009 10112877008 Fail 7.51141830.00 725500.00 2370Fail 154 25.3 1460 13812-18

154818249/11/2009 10112877009 Fail 7.81141830.00 725500.00 2560Fail 258 18.4 1820 26818-24

154824309/11/2009 10112877010 Fail 81141830.00 725500.00 2230Fail 272 17.9 1850 24624-30

154830369/11/2009 10112877011 Fail 7.91141830.00 725500.00 2460Fail 307 21.1 1840 22730-36

154836429/11/2009 10112877012 Fail 7.81141830.00 725500.00 1730Fail 268 15 1510 16336-42

154842489/11/2009 10112877013 Fail 7.51141830.00 725500.00 2840Fail 319 18.9 1710 20942-48

154848549/11/2009 10112877014 Fail 7.51141830.00 725500.00 5490Fail 533 27.7 2270 38548-54

Pit 01-549
4781.49 154900069/10/2009 10112880009 Fail 7.71141945.67 725570.37 1180Fail 387 21.8 1440 36900-06

4781.49 154906129/10/2009 10112880010 Fail 7.51141945.67 725570.37 1750Fail 362 26.2 4760 45006-12

4781.49 154912189/10/2009 10112880011 Fail 7.91141945.67 725570.37 2130Fail 34.7 11.5 726 32.912-18

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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4781.49 154918249/10/2009 10112880012 Fail 7.61141945.67 725570.37 681Fail 22.6 4.6 153 2718-24

4781.49 154924309/10/2009 10112880013 Pass 81141945.67 725570.37 114Pass 22.1 2.9 52.2 22.124-30

4781.49 154930369/10/2009 10112880014 Pass 81141945.67 725570.37 85.5Pass 60.8 4.9 28 19.330-36

Pit 01-550
4784.53 155000069/11/2009 10112888013 Fail 6.41141561.79 725130.31 600Fail 456 10.1 768 26100-06

4784.53 155006129/11/2009 10112888014 Fail 5.91141561.79 725130.31 1540Fail 1820 37.3 1170 77406-12

4784.53 155012189/11/2009 10112888015 Fail 5.91141561.79 725130.31 1690Fail 1610 33 8660 63512-18

4784.53 155018249/11/2009 10112888016 Fail 7.81141561.79 725130.31 4490Fail 6.5 23.2 3160 12.718-24

4784.53 155024309/11/2009 10112888017 Fail 8.11141561.79 725130.31 233Pass 2.9 0.72 314 13.824-30

4784.53 155030369/11/2009 10112888018 Fail 8.21141561.79 725130.31 162Pass U2.5 0.45 364 13.630-36

4781.28 155036429/11/2009 10117444002 Pass 81141854.94 725868.01 104Pass 3.9 U0.091 21.9 15.136-42

4781.28 155042489/11/2009 10117444008 Pass 8.41141854.94 725868.01 158Pass U2.2 0.67 3.6 3.842-48

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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Elevation of Base of Tailings/Impacted Soil and Groundwater

Impacted Soil

Depth of

(inches)

Elevation

(feet)

Base of Tailings

500 mg/kg 500 mg/kg 800 mg/kg 800 mg/kg

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Appendix B

01-001 1139251.68 722599.54 4801.27 2 4801.10 42 4797.772 4801.10

01-002 1139405.82 722703.71 4799.96 6 4799.46 42 4796.466 4799.46

01-003 1139524.59 722725.45 4800.32 2 4800.15 46 4796.492 4800.15

01-004 1139635.78 722745.59 4799.27 6 4798.77 46 4795.446 4798.77

01-005 1140508.87 722767.28 4793.46 30 4790.96 42 4789.9630 4790.96

01-005150W 1140336.66 722890.52 4795.31 0 4795.31 NO0 4795.31

01-006 1140642.74 722793.69 4792.94 0 4792.94 36 4789.940 4792.94

01-007 1140861.30 722791.34 4795.38 60 4790.38 72 4789.3860 4790.38

01-008 1141004.45 722753.97 4795.15 >78 4788.65 NO>78 4788.65

01-009 1139644.43 722854.83 4798.98 6 4798.48 42 4795.486 4798.48

01-010 1139748.43 722867.65 4798.18 0 4798.18 36 4795.180 4798.18

01-011 1139886.72 722881.35 4797.61 6 4797.11 NO6 4797.11

01-012 1140532.14 722858.35 4792.80 24 4790.80 42 4789.3024 4790.80

01-013 1140613.94 722883.59 4793.49 24 4791.49 48 4789.4924 4791.49

01-014 1140734.76 722913.72 4794.47 >72 4788.47 66 4788.97>72 4788.47

01-015 1140869.48 722869.48 4794.55 60 4789.5542 4791.05

01-015 1140869.48 722869.48 4794.55 48 4790.55 60 4789.55

01-016 1141007.92 722870.12 4795.41 24 4793.41 NO24 4793.41

01-017 1141138.06 722874.23 4796.04 12 4795.04 NO12 4795.04

01-018 1139781.01 722960.48 4797.48 0 4797.48 48 4793.480 4797.48

01-019 1139885.10 722986.81 4796.69 0 4796.69 48 4792.690 4796.69

01-020 1140002.65 722996.08 4796.32 0 4796.32 48 4792.320 4796.32

01-021 1140136.98 722991.42 4795.67 2 4795.50 NO2 4795.50

01-022 1140511.60 723005.45 4793.72 6 4793.22 52 4789.396 4793.22

01-023 1140623.47 722980.08 4793.59 30 4791.09 NO30 4791.09

01-024 1140725.00 723000.00 >72 72>72

01-025 1140873.48 722994.56 4794.25 54 4789.75 62 4789.0854 4789.75

01-026 1141009.78 722984.67 4794.98 18 4793.48 NO18 4793.48

01-027 1141138.44 723000.81 4796.52 NO0 4796.52

01-027 1141138.44 723000.81 4796.52 24 4794.52 NO

01-028 1139911.42 723113.28 4797.05 0 4797.05 NO0 4797.05

01-029 1140003.10 723123.25 4796.13 0 4796.13 42 4792.630 4796.13

01-030 1140138.62 723132.29 4795.43 >2 4795.26 NO>2 4795.26

01-031 1140253.63 723115.65 4794.46 >2 4794.29 NO>2 4794.29

01-032 1140357.11 723097.29 4795.05 >2 4794.88 NO>2 4794.88

01-033 1140491.21 723134.14 4791.49 36 4788.49 54 4786.9936 4788.49

01-034 1140587.59 723120.18 4794.48 54 4789.98 72 4788.4854 4789.98

01-035 1140752.65 723122.84 4793.34 >54 4788.84 60 4788.34>54 4788.84

01-036 1140798.65 723186.44 4793.10 60 4788.10 54 4788.6060 4788.10

01-037 1140875.40 723147.76 4794.03 72 4788.03 72 4788.0372 4788.03

01-038 1141012.25 723132.86 4793.85 12 4792.85 NO12 4792.85

01-039 1141155.48 723120.51 4795.80 12 4794.80 NO12 4794.80

01-03946E 1141207.40 723113.30 4796.30 0 4796.30 NO0 4796.30

mg/kg - Milligrams per kilogram
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Elevation of Base of Tailings/Impacted Soil and Groundwater
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Elevation
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Base of Tailings

500 mg/kg 500 mg/kg 800 mg/kg 800 mg/kg

Clark Fork River Reach A, Phase 1
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01-040 1140140.11 723229.82 4795.19 0 4795.19 40 4791.860 4795.19

01-041 1140250.26 723250.44 4794.38 >2 4794.21 NO>2 4794.21

01-042 1140393.64 723224.08 4793.41 6 4792.91 42 4789.916 4792.91

01-043 1140525.31 723236.67 4792.98 42 4789.48 54 4788.4842 4789.48

01-044 1140554.04 723256.62 4793.09 >66 4787.59 48 4789.09>66 4787.59

01-045 1140693.10 723247.11 4792.79 60 4787.79 48 4788.7960 4787.79

01-046 1140750.00 723250.00 NO24

01-046 1140750.00 723250.00 36 NO

01-048 1141020.60 723242.72 4793.47 0 4793.47 NO0 4793.47

01-049 1140261.63 723363.65 4794.79 0 4794.79 52 4790.460 4794.79

01-050 1140461.46 723389.24 4793.47 >54 4788.97 48 4789.47>54 4788.97

01-052 1140621.25 723379.11 4793.56 >60 4788.56 54 4789.06>60 4788.56

01-053 1140764.18 723367.45 4791.78 48 4787.7848 4787.78

01-053 1140764.18 723367.45 4791.78 >54 4787.28 48 4787.78

01-054 1140900.31 723382.94 4792.76 24 4790.76 NO24 4790.76

01-055 1141009.07 723359.48 4792.51 18 4791.01 NO

01-055 1141009.07 723359.48 4792.51 NO12 4791.51

01-056 1140374.82 723460.07 4793.44 24 4791.44 42 4789.9424 4791.44

01-057 1140642.73 723495.69 4792.51 >48 4788.51 48 4788.51>48 4788.51

01-058 1140764.87 723495.69 4793.11 >48 4789.11 NO>48 4789.11

01-059 1141011.21 723445.92 4792.35 0 4792.35 NO0 4792.35

01-060 1140503.96 723649.35 4792.15 >60 4787.15 48 4788.15>60 4787.15

01-061 1140625.35 723635.06 4791.33 36 4788.33 45 4787.5836 4788.33

01-062 1140796.79 723630.58 4791.10 >42 4787.60 42 4787.60>42 4787.60

01-063 1140859.01 723634.63 4789.49 >24 4787.49 24 4787.49

01-063 1140859.01 723634.63 4789.49 24 4787.4918 4787.99

01-064 1141025.83 723673.76 4790.53 30 4788.03 48 4786.5330 4788.03

01-065 1141160.96 723624.29 4790.37 0 4790.37 60 4785.370 4790.37

01-066 1140440.20 723761.46 4791.28 >48 4787.28 36 4788.28>48 4787.28

01-067 1140634.18 723762.89 4790.77 36 4787.77 36 4787.7736 4787.77

01-069 1140864.67 723726.01 4791.16 >42 4787.66 NO>42 4787.66

01-070 1141002.23 723752.33 4789.16 24 4787.16 36 4786.1624 4787.16

01-071 1141144.57 723740.08 4791.05 0 4791.05 NO0 4791.05

01-072 1141245.59 723743.26 4791.26 0 4791.26 NO0 4791.26

01-073 1141362.85 723752.37 4792.31 0 4792.31 NO0 4792.31

01-074 1140766.74 723870.39 4790.25 >36 4787.25 NO>36 4787.25

01-075 1140875.46 723881.56 4788.88 >48 4784.88 36 4785.88>48 4784.88

01-077 1141129.30 723889.78 4787.86 30 4785.36 NO30 4785.36

01-078 1141250.79 723881.32 4787.61 >42 4784.11 NO>42 4784.11

01-079 1141491.77 723863.59 4791.72 0 4791.72 NO0 4791.72

01-080 1140738.88 723988.75 4789.91 36 4786.91 36 4786.9136 4786.91

01-081 1140873.35 723971.41 4789.65 Missing24 4787.65

01-081 1140873.35 723971.41 4789.65 36 4786.65 Missing

mg/kg - Milligrams per kilogram
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01-082 1141002.26 723984.24 4788.71 48 4784.7136 4785.71

01-082 1141002.26 723984.24 4788.71 42 4785.21 48 4784.71

01-083 1141123.40 724008.78 4788.97 NO36 4785.97

01-083 1141123.40 724008.78 4788.97 >48 4784.97 NO

01-084 1141265.04 724008.42 4788.16 NO<18 4786.66

01-084 1141265.04 724008.42 4788.16 >36 4785.16 NO

01-085 1141375.40 723998.87 4787.73 >42 4784.23 36 4784.73>42 4784.23

01-088 1140615.11 724006.38 4790.38 >48 4786.38 NO>48 4786.38

01-089 1140755.89 724075.22 4790.60 18 4789.10 NO18 4789.10

01-091 1141081.42 724130.07 4789.01 >54 4784.51 42 4785.51>54 4784.51

01-092 1141226.12 724142.73 4788.92 30 4786.42 NO30 4786.42

01-093 1141376.41 724128.66 4787.35 >48 4783.35 42 4783.85>48 4783.35

01-094 1141541.88 724159.16 4785.72 >42 4782.22 32 4783.05>42 4782.22

01-095 1141632.18 724134.87 4789.54 0 4789.54 NO0 4789.54

01-096 1140756.58 724248.60 4788.19 18 4786.69 42 4784.6918 4786.69

01-097 1140852.41 724235.43 4788.30 NO42 4784.80

01-097 1140852.41 724235.43 4788.30 >48 4784.30 NO

01-098 1141030.89 724229.64 4789.61 30 4787.1124 4787.61

01-098 1141030.89 724229.64 4789.61 30 4787.11 30 4787.11

01-099 1141125.22 724280.63 4788.42 36 4785.42 48 4784.4236 4785.42

01-101 1141372.85 724249.55 4786.58 36 4783.58 36 4783.5836 4783.58

01-104 1140907.82 724370.67 4786.78 30 4784.28 30 4784.2830 4784.28

01-105 1140934.37 724316.16 4786.96 24 4784.96 42 4783.4624 4784.96

01-106 1140998.70 724389.41 4786.99 36 4783.9930 4784.49

01-106 1140998.70 724389.41 4786.99 36 4783.99 36 4783.99

01-107 1141143.27 724371.65 4787.64 36 4784.64 NO36 4784.64

01-108 1141252.81 724365.66 4786.21 >42 4782.71 30 4783.71>42 4782.71

01-109 1141377.23 724373.42 4786.46 36 4783.46 NO36 4783.46

01-110 1141513.14 724453.28 4786.85 36 4783.85 48 4782.8536 4783.85

01-111 1141636.32 724376.52 4789.69 0 4789.69 NO0 4789.69

01-114 1140831.05 724561.93 4785.97 >30 4783.47 NO>30 4783.47

01-115 1140957.13 724484.44 4786.60 >30 4784.10 30 4784.10>30 4784.10

01-116 1141118.48 724502.05 4786.96 36 4783.96 36 4783.9636 4783.96

01-117 1141255.12 724501.61 4786.41 48 4782.41 66 4780.9148 4782.41

01-118 1141373.94 724505.20 4786.12 36 4783.12 NO36 4783.12

01-119 1141604.81 724533.27 4786.80 48 4782.80 60 4781.8048 4782.80

01-120 1141720.63 724558.16 4787.96 0 4787.96 NO0 4787.96

01-120150E 1141820.79 724521.07 4790.53 0 4790.53 NO0 4790.53

01-121 1140909.67 724679.45 4785.74 36 4782.74 48 4781.74<30 4783.24

01-122 1141013.93 724620.18 4785.62 24 4783.62 NO24 4783.62

01-123 1141125.67 724601.37 4786.59 30 4784.09 42 4783.0930 4784.09

01-124 1141241.26 724596.50 4786.19 36 4783.19 48 4782.1936 4783.19

01-125 1141372.52 724626.11 4785.75 >48 4781.75 51 4781.50>48 4781.75

mg/kg - Milligrams per kilogram
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01-126 1141501.23 724621.04 4785.88 36 4782.88 48 4781.8836 4782.88

01-127 1141618.41 724629.22 4786.87 54 4782.3736 4783.87

01-127 1141618.41 724629.22 4786.87 >42 4783.37 54 4782.37

01-130 1141003.53 724730.38 4785.63 36 4782.63 0 4785.63

01-130 1141003.53 724730.38 4785.63 0 4785.6330 4783.13

01-131 1141143.53 724740.12 4785.73 <36 4782.73 NO<36 4782.73

01-132 1141256.32 724747.89 4785.05 30 4782.55 36 4782.0530 4782.55

01-133 1141377.66 724765.99 4784.87 NO30 4782.37

01-133 1141377.66 724765.99 4784.87 >42 4781.37 NO

01-134 1141517.35 724759.52 4785.86 NO36 4782.86

01-134 1141517.35 724759.52 4785.86 42 4782.36 NO

01-135 1141641.91 724761.17 4786.08 >54 4781.58 48 4782.08>54 4781.58

01-136 1141744.24 724713.39 4785.90 >48 4781.90 NO>48 4781.90

01-137 1141920.30 724716.02 4788.02 24 4786.02 NO24 4786.02

01-137140E 1142059.27 724747.68 4787.68 0 4787.68 NO0 4787.68

01-138 1141035.06 724820.39 4785.40 12 4784.40 NO12 4784.40

01-139 1141157.92 724885.06 4785.82 6 4785.32 NO6 4785.32

01-140 1141277.47 724866.59 4785.72 0 4785.72 NO0 4785.72

01-141 1141386.60 724867.07 4784.72 48 4780.7248 4780.72

01-141 1141386.60 724867.07 4784.72 >54 4780.22 48 4780.72

01-142 1141624.89 724880.51 4785.74 54 4781.24 60 4780.74

01-142 1141624.89 724880.51 4785.74 60 4780.7448 4781.74

01-143 1141721.38 724881.13 4785.37 42 4781.87 60 4780.3742 4781.87

01-144 1142116.10 724873.13 4786.35 0 4786.35 NO0 4786.35

01-145 1141195.95 725017.25 4784.08 12 4783.08 NO12 4783.08

01-146 1141272.71 724988.62 4784.25 0 4784.25 NO0 4784.25

01-147 1141389.25 725023.85 4784.73 18 4783.23 NO18 4783.23

01-149 1141632.92 724998.00 4784.66 >60 4779.66 54 4780.16>60 4779.66

01-150 1141746.08 724997.64 4784.28 36 4781.28 48 4780.2836 4781.28

01-151 1142070.29 724989.55 4784.83 24 4782.83 48 4780.8324 4782.83

01-152 1141124.07 725131.19 4783.90 NO12 4782.90

01-152 1141124.07 725131.19 4783.90 18 4782.40 NO

01-153 1141254.21 725107.99 4783.52 18 4782.02 NO

01-153 1141254.21 725107.99 4783.52 NO12 4782.52

01-154 1141377.39 725122.39 4783.93 50 4779.7642 4780.43

01-154 1141377.39 725122.39 4783.93 48 4779.93 50 4779.76

01-156 1141630.65 725126.76 4784.75 >66 4779.25 54 4780.25>66 4779.25

01-157 1141744.90 725125.89 4784.84 54 4780.34 60 4779.8454 4780.34

01-158 1142002.98 725116.33 4783.66 36 4780.66 48 4779.6636 4780.66

01-158130E 1142115.02 725107.95 4784.58 0 4784.58 NO0 4784.58

01-159 1141007.89 725260.22 4783.26 12 4782.26 NO12 4782.26

01-160 1141163.76 725221.41 4782.56 >48 4778.56 42 4779.06>48 4778.56

01-161 1141233.10 725254.31 4783.25 36 4780.25 45 4779.5036 4780.25

mg/kg - Milligrams per kilogram
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01-163 1141498.01 725248.37 4784.15 NO36 4781.15

01-163 1141498.01 725248.37 4784.15 42 4780.65 NO

01-164 1141746.91 725243.82 4784.03 54 4779.5342 4780.53

01-164 1141746.91 725243.82 4784.03 48 4780.03 54 4779.53

01-165 1142032.94 725248.88 4783.27 24 4781.27 NO24 4781.27

01-166 1142129.41 725248.21 4783.09 24 4781.09 NO

01-166 1142129.41 725248.21 4783.09 NO18 4781.59

01-167 1141015.07 725377.16 4783.32 NO12 4782.32

01-167 1141015.07 725377.16 4783.32 18 4781.82 NO

01-169 1141254.30 725374.36 4782.17 36 4779.17 45 4778.4236 4779.17

01-170 1141328.09 725343.85 4783.54 54 4779.04 60 4778.5454 4779.04

01-172 1141630.99 725388.36 4783.25 30 4780.75 NO30 4780.75

01-174 1141875.00 725370.11 4782.40 <24 4780.40 NO<24 4780.40

01-175 1142037.14 725354.33 4783.00 30 4780.50 NO30 4780.50

01-176 1140938.69 725533.78 4783.20 18 4781.70 30 4780.7018 4781.70

01-177 1141044.24 725584.63 4780.50 12 4779.50 24 4778.5012 4779.50

01-178 1141118.27 725503.41 4782.23 36 4779.23 48 4778.2336 4779.23

01-179 1141285.98 725517.02 4782.56 42 4779.06 48 4778.5642 4779.06

01-180 1141255.73 725419.25 4782.75 48 4778.7536 4779.75

01-180 1141255.73 725419.25 4782.75 42 4779.25 48 4778.75

01-181 1141377.97 725466.70 4782.58 >60 4777.58 NO>60 4777.58

01-182 1141508.11 725438.95 4782.51 48 4778.5142 4779.01

01-182 1141508.11 725438.95 4782.51 >60 4777.51 48 4778.51

01-184 1141712.05 725501.17 4781.07 36 4778.07 NO36 4778.07

01-186 1142020.54 725514.85 4782.58 30 4780.08 NO30 4780.08

01-187 1140918.14 725633.89 4782.28 0 4782.28 NO0 4782.28

01-188 1140994.90 725624.56 4781.98 12 4780.98 NO12 4780.98

01-189 1141068.12 725676.70 4781.45 24 4779.45 42 4777.95

01-189 1141068.12 725676.70 4781.45 42 4777.9518 4779.95

01-190 1141139.24 725656.09 4781.49 24 4779.49 48 4777.4924 4779.49

01-191 1141263.58 725620.37 4782.50 6 4782.00 NO6 4782.00

01-192 1141395.05 725631.79 4780.68 18 4779.18 NO18 4779.18

01-193 1141500.00 725625.00 4812

01-193 1141500.00 725625.00 24 48

01-194 1141639.07 725644.71 4782.12 24 4780.12 NO24 4780.12

01-195 1141755.78 725629.07 4781.19 42 4777.69 51 4776.9442 4777.69

01-196 1141852.94 725627.13 4781.84 42 4778.34 54 4777.3442 4778.34

01-197 1142033.45 725646.82 4782.78 NO0 4782.78

01-197 1142033.45 725646.82 4782.78 24 4780.78 NO

01-198 1142117.23 725606.87 4785.47 0 4785.47 NO0 4785.47

01-200 1141010.12 725747.58 4781.33 12 4780.33 36 4778.3312 4780.33

01-20033W 1140980.99 725740.54 4781.81 0 4781.81 NO0 4781.81

01-201 1141132.16 725748.97 4781.52 12 4780.52 30 4779.0212 4780.52

mg/kg - Milligrams per kilogram
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Elevation of Base of Tailings/Impacted Soil and Groundwater

Impacted Soil

Depth of

(inches)

Elevation

(feet)

Base of Tailings

500 mg/kg 500 mg/kg 800 mg/kg 800 mg/kg

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Appendix B

01-202 1141250.21 725730.27 4780.09 24 4778.09 36 4777.0924 4778.09

01-203 1141382.50 725704.26 4780.90 18 4779.40 42 4777.4018 4779.40

01-204 1141364.06 725753.75 4781.42 12 4780.42 NO12 4780.42

01-205 1141512.21 725741.45 4780.20 24 4778.20 42 4776.7024 4778.20

01-206 1141634.94 725731.84 4781.54 18 4780.04 NO18 4780.04

01-207 1141750.00 725761.43 4780.86 18 4779.36 NO18 4779.36

01-208 1141882.57 725757.79 4781.17 48 4777.17 60 4776.17

01-208 1141882.57 725757.79 4781.17 60 4776.1742 4777.67

01-209 1142011.30 725753.45 4781.50 >2 4781.33 NO>2 4781.33

01-213 1141124.61 725874.46 4781.14 0 4781.14 NO0 4781.14

01-214 1141252.87 725850.65 4780.76 24 4778.76 42 4777.2624 4778.76

01-215 1141294.74 725818.64 4780.62 24 4778.62 42 4777.1224 4778.62

01-216 1141388.67 725882.17 4780.89 12 4779.89 NO12 4779.89

01-217 1141476.67 725885.78 4780.48 0 4780.48 42 4776.980 4780.48

01-218 1141640.90 725847.16 4779.86 12 4778.86 48 4775.8612 4778.86

01-219 1141756.55 725872.36 4781.16 18 4779.66 NO18 4779.66

01-221 1142003.06 725871.49 4780.21 NO36 4777.21

01-221 1142003.06 725871.49 4780.21 42 4776.71 NO

01-222 1142095.50 725801.53 4782.17 NO6 4781.67

01-222 1142095.50 725801.53 4782.17 24 4780.17 NO

01-223 1141137.79 725967.24 4780.83 0 4780.83 42 4777.330 4780.83

01-224 1141308.28 725972.75 4778.56 30 4776.0618 4777.06

01-224 1141308.28 725972.75 4778.56 24 4776.56 30 4776.06

01-22463W 1141251.15 725975.44 4780.78 0 4780.78 NO0 4780.78

01-231 1142200.84 725665.71 4791.10 0 4791.10 NO0 4791.10

01-401 1140449.86 723099.49 4794.15 6 4793.65 NO6 4793.65

01-402 1140458.03 723223.88 4791.89 24 4789.89 50 4787.7224 4789.89

01-403 1140325.89 723389.76 4793.16 6 4792.66 42 4789.666 4792.66

01-404 1140445.85 723265.10 4793.21 >36 4790.21 NO>36 4790.21

01-409 1141187.51 725608.98 4781.89 30 4779.39 42 4778.3930 4779.39

01-410 1142118.26 725479.88 4782.59 30 4780.09 NO

01-410 1142118.26 725479.88 4782.59 NO24 4780.59

01-411 1141305.65 724284.17 4787.22 60 4782.22 54 4782.7260 4782.22

01-412 1141009.70 724569.89 4786.24 30 4783.74 42 4782.7430 4783.74

01-414 1141918.11 724966.82 4785.07 >48 4781.07 NO>48 4781.07

01-415 1141898.21 725116.99 4784.82 30 4782.32 NO30 4782.32

01-416 1140880.77 725398.10 4782.57 >2 4782.40 36 4779.57>2 4782.40

01-417 1141015.06 725095.88 4784.00 12 4783.00 18 4782.5012 4783.00

01-418 1141098.82 722753.91 4797.35 >48 4793.35 NO>48 4793.35

01-503 1139598.75 722399.62 4801.29 0 4801.29 63 4796.040 4801.29

01-505 1139854.58 722461.25 4800.72 18 4799.22 70 (Est.) 4794.89

01-505 1139854.58 722461.25 4800.72 70 (Est.) 4794.8912 4799.72

01-507 1139930.11 722545.91 4799.19 0 4799.19 64 (Est.) 4793.860 4799.19

mg/kg - Milligrams per kilogram
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Base of Tailings

500 mg/kg 500 mg/kg 800 mg/kg 800 mg/kg

Clark Fork River Reach A, Phase 1
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01-508 1140010.71 722603.31 4799.00 24 4797.00 60 4794.00

01-508 1140010.71 722603.31 4799.00 60 4794.00<6 4798.50

01-510 1140144.51 722507.68 4799.42 0 4799.42 68 4793.750 4799.42

01-511 1140217.22 722511.33 4798.71 0 4798.71 60 4793.710 4798.71

01-512 1140254.91 722626.16 4797.01 0 4797.01 74 4790.840 4797.01

01-513 1140417.44 722622.23 4794.73 0 4794.73 66 4789.230 4794.73

01-516 1140855.30 723001.77 4794.04 60 4789.04 54 4789.5460 4789.04

01-517 1140786.37 722989.11 4792.19 >60 4787.19 48 4788.19>60 4787.19

01-518 1140628.26 723117.68 4795.07 60 4790.07 54 4790.5760 4790.07

01-519 1140594.46 723244.73 4794.30 >84 4787.30 60 4789.30>84 4787.30

01-520 1140667.84 723264.26 4794.59 >54 4790.09 60 4789.59

01-520 1140667.84 723264.26 4794.59 60 4789.5942 4791.09

01-521 1140364.58 723314.34 4792.34 24 4790.34 48 4788.3424 4790.34

01-522 1140128.41 723277.78 4795.21 6 4794.71 50 4791.046 4794.71

01-524 1140484.01 723464.46 4792.51 >48 4788.51 48 4788.51>48 4788.51

01-525 1140634.28 723426.39 4793.08 42 4789.58 48 4789.0842 4789.58

01-526 1140763.45 723433.63 4792.26 48 4788.26 60 4787.2648 4788.26

01-527 1140650.32 723879.03 4789.66 >48 4785.66 43 4786.08

01-527 1140650.32 723879.03 4789.66 43 4786.0836 4786.66

01-528 1140704.06 723988.94 4790.22 >72 4784.22 49 4786.14>72 4784.22

01-529 1141012.83 724125.73 4789.31 48 4785.31 42 4785.8148 4785.31

01-530 1141039.02 724013.24 4789.07 36 4786.07 60 4784.0736 4786.07

01-531 1141016.83 723882.67 4789.41 6 4788.91 60 4784.416 4788.91

01-532 1141511.37 723964.93 4789.92 0 4789.92 72 4783.920 4789.92

01-533 1141425.59 724128.61 4787.65 >48 4783.65 51 4783.40>48 4783.65

01-534 1141819.50 724740.58 4786.50 24 4784.50 58 4781.6724 4784.50

01-536 1141506.64 724653.31 4786.03 42 4782.53 54 4781.5342 4782.53

01-537 1141501.71 724846.04 4784.74 >48 4780.74 48 4780.74>48 4780.74

01-538 1141485.41 725012.95 4784.67 >66 4779.17 48 4780.67>66 4779.17

01-539 1141561.79 725130.31 4784.53 42 4781.03 54 4780.0342 4781.03

01-540 1141520.65 725299.55 4783.82 >66 4778.32 54 4779.32>66 4778.32

01-541 1141378.10 725267.56 4784.13 48 4780.13 54 4779.6348 4780.13

01-542 1141356.61 725336.87 4783.59 >60 4778.59 60 4778.59>60 4778.59

01-543 1141193.93 725119.95 4782.62 12 4781.62 36 4779.6212 4781.62

01-544 1141124.09 725364.11 4782.22 36 4779.22 48 4778.2236 4779.22

01-545 1141152.37 725472.59 4782.18 36 4779.18 42 4778.68

01-545 1141152.37 725472.59 4782.18 42 4778.6830 4779.68

01-546 1141452.46 725485.45 4782.29 24 4780.29 48 4778.2924 4780.29

01-547 1141614.43 725492.29 4780.78 >42 4777.28 48 4776.78>42 4777.28

01-548 1141830.00 725500.00 >54 45>54

01-549 1141945.67 725570.37 4781.49 24 4779.49 50 4777.3224 4779.49

01-550 1141561.79 725130.31 4784.53 36 4781.53 69 4778.78

01-550 1141561.79 725130.31 4784.53 69 4778.7824 4782.53

mg/kg - Milligrams per kilogram

n:\sst\subarea3\investigation\tailings\database\pitsampling.mdb.appendixBdocelevationandgroundwater Tetra tech

NO - Not Observed to depth of test pit



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

FIELD LOG BOOK 
 
 





























































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

TEST PIT EXCAVATION LOGS 
 
 













































































































































































































































































































































































































































































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

QUALITY ASSURANCE/QUALITY CONTROL 
TECHNICAL MEMORANDUM 

 



 

 
303 Irene Street, Helena, MT  59601 
Tel 406.443.5210 Fax 406.449.3729 

www.tetratech.com 
 

 
 

TECHNICAL MEMORANDUM 
 
DATE:  January 7, 2010 
 
TO:  Mr. Brian Bartkowiak- Remediation Division/Mine Waste Cleanup Bureau 

Department of Environmental Quality 
 
FROM: Michael Hatten, P.E. – Tetra Tech 
 
RE:  Clark Fork River, Reach A, Phase 1 Investigation Data Quality 
_________________________________________________________________________ 
 
1.0 Introduction 
 
The purpose of this technical memorandum is to address the quality assurance and quality control 
(QA/QC) review of samples analyzed by Pace Analytical Services, Inc. (Pace) for the Clark Fork River, 
Reach A, Phase 1 investigation.   Investigation and quality control objectives are described in the  Clark 
Fork Site Sampling and Analysis Plan (SAP) Addendum, Reach A, Phase 1 (Tetra Tech/CDM, 2009). 
 
1.1 Field Screening 
 
Samples were collected from test pit walls at six-inch intervals measuring from the ground surface.  In 
general, the deepest samples were 60-inches below ground surface unless field screening indicated 
contamination at deeper levels.  Some areas exhibited a vertical extent of contamination that was 
beyond the limits of safe sampling practices. 
 
Upon completion of the soil sampling from the test pits, samples were selected and identified for 
laboratory analysis.  For RA Code D polygons, identification of the 6-inch interval samples selected for 
laboratory analysis were based on a combination of visual observation of the depth of tailings and the 
results of the XRF field screening. Three 6-inch samples thought to bracket the tailings/soil interface 
(one above the 6-inch interval where total COC’s are greater then 500 mg/kg and two below) were 
submitted for laboratory analysis.  In the event that the maximum depth of the test pit is encountered 
and field XRF screen values were above the investigation level for the total COC concentrations, the 
two deepest samples collected were submitted to the laboratory for analysis.  For RA Code E and RA 
Code F, samples were collected and submitted from each six inch depth interval until total COC were 
less than 500 mg/kg.   
 
Following laboratory analysis, all laboratory data was received electronically and imported into the 
project database developed by Tetra Tech.  Hard copy data and laboratory reports are also on file and 
available upon request. 
 
 
1.3 Holding Times and Preservation 
 
Investigation samples were stored in custody-sealed coolers and submitted to the laboratory on a 
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weekly basis.  Chemical preservation was not required for the soil samples; however, water samples 
were preserved with nitric acid.  All laboratory analysis was conducted between August 26, 2009 and 
November 19, 2009.  Adequate sample preservation techniques were used and all holding times were 
met. 
 
1.4 Laboratory Quality Control 
 
Laboratory quality control was conducted in accordance with the Quality Assurance Project Plan (Tetra 
Tech/CDM, 2009). 
 

1.5 Field Blank Samples 

Field Blank Samples were prepared by filling ziplock bags with an analyte-free media similar in character 
to the sample media. The media chosen for this investigation was a medium 100% pure silica sand.  A 
total of 23 blank samples were obtained on the total sample set of 635 initial natural samples.  The 
number of field blank samples obtained was less than the rate of one duplicate sample per 20 natural 
samples, due to a communication break-down between field personnel.  No COC’s above the 
laboratory PQL were detected in the field blanks submitted for analysis.  
 

1.6 Cross Contamination Blank Samples 

Cross contamination blank samples (Rinsate Blanks) were collected by pouring de-ionized water across 
decontaminated field sampling equipment (primarily stainless steel sampling spoons).  Rinsate water was 
collected in a 250 ml container provided by the laboratory (sample water was preserved to a pH <2 
with dilute nitric acid) and shipped in coolers containing ice sufficient to maintain a temperature of < 5 
degrees Celsius. Cross contamination blank samples were collected at a rate of one blank sample per 50 
natural samples.  A total of 22 cross contamination blanks were obtained on the total sample set of 635 
final natural samples, exceeding the frequency goals outlined in the SAP. No COC’s above the 
laboratory PQL were detected in the cross contamination blanks submitted for analysis.  
 

1.7 Field Duplicate Samples 

Field duplicate samples were collected at a rate of one duplicate sample per 20 natural samples.  A total 
of 38 duplicate samples were obtained on the total sample set of 635 initial natural samples which 
exceeds SAP requirements for 32 duplicates.  Duplicate samples were compared to COC results for 
their corresponding natural samples and the relative percent difference (RPD) was calculated when both 
values exceed five-times the PQL, or absolute value difference (AVD) was calculated when one or both 
values were less than or equal to five–times PQL.  This analysis was performed in a Microsoft Access 
database.  If the RPD was greater than 35 percent or the AVD was greater than the PQL, the duplicate 
sample value was flagged. Table 1-1 presents the number and percentage of duplicate samples that 
exceeded either the RPD or AVD for each constituent. 
 

TABLE 1-1:  Results of Duplicate Sample Comparisons 

Constituent Number of Exceedances Percent Exceedance(1) 

Arsenic 12 33% 
Cadmium 17 47% 
Copper 14 39% 
Lead 13 36% 
Zinc 7 19% 

Note:  (1) Percent based on 38 duplicate samples in depth of tailings/impacted soils data base. 
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The relatively large number of exceedence is not unusual for soils sampling although it is probably more 
severe than in some soil sampling investigations for two reasons: 
 
The materials in the floodplain are very heterogeneous consisting of tailings, natural soils, and ore.  
Although duplicate samples were taken at the same depth as the natural samples, their slightly different 
horizontal positions could produce significantly different metals concentrations. 
 
The duplicate comparison results indicate that there is some uncertainty associated with the 
concentrations of a particular constituent at a given sample depth.  The remaining question is how much 
this uncertainty affected the determination of the base of tailings/impacted soil.  To ascertain this effect, 
the values of each duplicate sample and its corresponding natural sample were compared to the pass-fail 
criteria.   We then compared how many of the duplicate-natural pairs agreed (both passed or both 
failed) and how many disagreed (one passed and one failed).  This analysis showed that 97 percent of the 
duplicate-natural sample pairs agreed suggesting that the uncertainty in the actual constituent 
concentrations had relatively little effect on our ability to determine a precise base of tailings/impacted 
soil. 
 
1.8 Method Blank Evaluation 
 
To evaluate the presence and degree of contamination that may be introduced to samples as part of 
laboratory preparation and analysis procedures, the laboratory analyzed one method blank in 
conjunction with each Sample Delivery Groups (SDG).  All method blank results came back less than or 
equal to the contract required quantitation limit (CRQL) (1 mg/kg for soil, 0.01 mg/L for water). 
 
 
1.9 Matrix Spike (MS) Sample Analysis 
 
At least one matrix spike (MS) sample was analyzed in correspondence with each SDG.  Percent 
recovery values were calculated for each matrix spike by comparing the concentration of a spiked 
sample to the original concentration of the sample before the spike was added.  To perform this 
calculation, the following formula was used: 
 

%100
)(

% 



TV

OCSC
RS  

where: %RS = percent recovery of spike 
 SC = spiked sample concentration 
 OC = original concentration 
 TV = true value of the added spike  

 
No samples were qualified as a result of MS sample analysis. 
 
1.10 Laboratory Duplicate Sample Analysis 
 
At least one field sample/laboratory duplicate pair and one MS/MSD pair were analyzed in 
correspondence with each SDG.  A relative percent difference (RPD) was calculated for each duplicate 
pair by comparing a spiked sample or a laboratory duplicate to its corresponding original sample using 
the following formula.   Samples were qualified as a result of duplicate sample analysis. 
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CC

CC
RPD  

where: RPD = relative percent difference 
 C1 = concentration of QA/QC sample 
 C2 = concentration of associated original  

 
 
1.11 Overall Assessment 
 
All analytical data collected throughout the Reach A, Phase 1 project adhered to the sampling and analysis 
protocols described in the Work for Laboratory Services, Appendix B, Clark Fork Site Sampling and Analysis Plan 
(SAP) Addendum, Reach A, Phase 1 (Tetra Tech/CDM, 2009). 
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RINSATE/FIELD BLANK RESULTS 



Appendix F
Rinsate / Field Blank Results

Sample
ID

Sample
Date

Laboratory 
Number

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 1 of  2

pH
(s.u.)

4/2/2010

Field Blank
170000019/9/2009 10112285022 7.6 U3.9U2 U0.079 U0.98 U1.2

170000029/9/2009 10112285023 7.7 U3.5U1.7 U0.07 U0.87 U1

170000039/9/2009 10112285025 7.4 U4.1U2.1 U0.083 U1 U1.2

170000049/9/2009 10112285021 7.8 U3.5U1.8 U0.071 U0.89 U1.1

170000059/9/2009 10112285024 7.6 U3.4U1.7 U0.069 U0.86 U1

170000069/9/2009 10112886016 7.7 U3.9U2 U0.079 U0.98 U1.2

170000079/9/2009 10112886015 8 U3.6U1.8 U0.073 U0.91 U1.1

170000089/9/2009 10112885007 8.1 U3.7U1.8 U0.074 U0.92 U1.1

170000099/9/2009 10112885009 8.3 U3.9U2 U0.079 U0.99 U1.2

170000109/9/2009 10112885008 8.5 U3.9U2 U0.079 U0.98 U1.2

170000119/16/2009 10113931004 7.5 U4U2 U0.081 U1 U1.2

170000129/17/2009 10113931005 7.4 U3.4U1.7 U0.069 U0.86 U1

170000139/14/2009 10113931006 7.5 U4.6U2.3 U0.093 U1.2 U1.4

170000149/15/2009 10113931007 7.5 U4.8U2.4 U0.095 U1.2 U1.4

170000159/10/2009 10113931008 7.6 U4.1U2 U0.082 U1 U1.2

170000169/21/2009 10113931009 7.7 U4.3U2.2 U0.086 U1.1 U1.3

170000179/11/2009 10113931010 7.5 U4.3U2.1 U0.085 U1.1 U1.3

170000189/9/2009 10113931011 7.5 U3.6U1.8 U0.072 U0.9 U1.1

170000199/8/2009 10113931012 7.2 U4.6U2.3 U0.092 U1.1 U1.4

170000209/22/2009 10113931013 8.3 U3.4U1.7 U0.068 U0.84 U1

170000219/28/2009 10113931014 7.9 U4.7U2.3 U0.093 U1.2 U1.4

170000229/29/2009 10113931015 7.8 U3.9U1.9 U0.078 U0.97 U1.2

170000239/30/2009 10113931016 7.8 U4.1U2.1 U0.083 U1 U1.2

Rinsate Blank
RINSATE 18/26/2009 10113897001 -- U20U10 U1 U10 U3

RINSATE 28/27/2009 10113897002 -- U20U10 U1 U10 U3

RINSATE 39/11/2009 10113897003 -- U20U10 U1 U10 U3

RINSATE 49/8/2009 10113897004 -- U20U10 U1 U10 U3

RINSATE 59/8/2009 10113897005 -- U20U10 U1 U10 U3

RINSATE 69/9/2009 10113897006 -- U20U10 U1 U10 U3

RINSATE 79/10/2009 10113897007 -- U20U10 U1 U10 U3

RINSATE 89/11/2009 10113897008 -- U20U10 U1 U10 U3

RINSATE 99/11/2009 10113897009 -- U20U10 U1 U10 U3

RINSATE 109/14/2009 10113897010 -- U20U10 U1 U10 U3

RINSATE 119/14/2009 10113897011 -- U20U10 U1 U10 U3

RINSATE 129/15/2009 10113897012 -- U20U10 U1 U10 U3

RINSATE 139/16/2009 10113897013 -- U20U10 U1 U10 U3

RINSATE 149/17/2009 10113897014 -- U20U10 U1 U10 U3

RINSATE 159/21/2009 10113897015 -- U20U10 U1 U10 U3

RINSATE 169/22/2009 10113897016 -- U20U10 U1 U10 U3

RINSATE 179/23/2009 10113897017 -- U20U10 U1 U10 U3

RINSATE 189/24/2009 10113897018 -- U20U10 U1 U10 U3

RINSATE 199/28/2009 10113897019 -- U20U10 U1 U10 U3

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed
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ID

Sample
Date

Laboratory 
Number
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(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)
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pH
(s.u.)

4/2/2010

RINSATE 209/29/2009 10113897020 -- U20U10 U1 U10 U3

RINSATE 219/29/2009 10113897021 -- U20U10 U1 U10 U3

RINSATE 229/30/2009 10113897022 -- U20U10 U1 U10 U3

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level

N:\PROJECTS\Montana Dept of Env. Quality\CFR Reach A\Database.appendixbbaseoftailingsimpactedsoil Tetra Tech

-- - Sample not collected/analyzed



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

NATURAL/DUPLICATE SAMPLE STATISTICS 



PitID Site QC SampDate LabNum
PQL: 

Pit 01-022 10220006 N 8/25/2009 10111138013 616 7.80 35.6 4.66 2620 3.50 772 10.90 2190 23.47
Pit 01-022 10220006 D 8/25/2009 10111138015 666 37.3 2530 861 1730
Pit 01-042 10420006 N 8/25/2009 10111783007 426 11.15 12.8 9.67 1820 16.16 604 41.12 1260 32.00
Pit 01-042 10420006 D 8/25/2009 10111783022 381 14.1 2140 398 1740
Pit 01-088 10884248 N 9/30/2009 10113929017 23.5 1.50 4.2 1.90 396 81.85 24.8 37.89 483 6.80
Pit 01-088 10884248 D 9/30/2009 10113929009 22 6.1 166 16.9 517
Pit 01-089 10892430 N 9/30/2009 10113930016 13.6 40.70 0.93 1.67 84.7 4.47 17.4 16.84 104 19.91
Pit 01-089 10892430 D 9/30/2009 10113929012 54.3 2.6 81 20.6 127
Pit 01-093 10933642 N 9/21/2009 10113183013 308 6.02 22.9 62.46 2050 2.88 298 21.97 2410 28.47
Pit 01-093 10933642 D 9/21/2009 10113184004 290 12 2110 239 3210
Pit 01-095 10950002 N 9/2/2009 10112441005 102 0.00 -- -- -- --
Pit 01-095 10950002 D 9/2/2009 10112441006 102 -- -- -- --
Pit 01-096 10960612 N 9/22/2009 10113322010 203 29.38 22.2 74.92 2360 104.42 234 92.68 2440 103.20
Pit 01-096 10960612 D 9/22/2009 10113322014 151 10.1 741 85.8 779
Pit 01-098 10981824 N 9/30/2009 10113931001 32.6 18.30 4.5 2.30 312 3.59 23.6 10.50 1940 34.44
Pit 01-098 10981824 D 9/30/2009 10113929011 14.3 2.2 301 13.1 1370
Pit 01-109 11093036 N 9/21/2009 10113183009 104 15.11 11.2 3.51 1660 48.69 196 8.51 2710 17.20
Pit 01-109 11093036 D 9/21/2009 10113183012 121 11.6 1010 180 3220
Pit 01-126 11263036 N 9/16/2009 10112921004 4.8 41.10 8 93.69 1080 129.27 8.9 37.00 1200 82.06
Pit 01-126 11263036 D 9/16/2009 10112921007 45.9 22.1 232 45.9 2870
Pit 01-127 11273036 N 9/17/2009 10112916018 2.4 0.40 2.1 0.50 2790 26.83 16.7 3.80 517 44.44
Pit 01-127 11273036 D 9/17/2009 10112916016 2.8 1.6 2130 12.9 329
Pit 01-133 11332430 N 9/16/2009 10112916001 6.2 0.30 1.8 1.50 1290 88.79 16.2 53.72 422 41.65
Pit 01-133 11332430 D 9/16/2009 10112916002 6.5 3.3 3350 28.1 644
Pit 01-151 11510612 N 9/9/2009 10112883001 96.9 7.07 7.5 5.19 511 8.79 70.8 11.95 563 8.50
Pit 01-151 11510612 D 9/9/2009 10112885002 104 7.9 558 79.8 613
Pit 01-158 11581218 N 9/9/2009 10112883008 1610 138.06 85.4 121.66 11800 146.55 1120 120.00 5280 77.17
Pit 01-158 11581218 D 9/9/2009 10112885001 295 20.8 1820 280 2340
Pit 01-165 11650612 N 9/9/2009 10112878005 801 47.50 20.1 91.79 1600 94.04 551 40.98 2120 30.40
Pit 01-165 11650612 D 9/8/2009 10112766016 1300 54.2 4440 835 2880
Pit 01-165 11651218 N 9/9/2009 10112878006 2110 176.11 56.9 6.13 20300 42.39 1270 142.78 4850 30.27
Pit 01-165 11651218 D 9/8/2009 10112766015 134 60.5 13200 212 6580
Pit 01-166 11660612 N 9/9/2009 10112883015 1190 26.91 54.4 30.13 6750 56.76 665 19.54 2470 15.33
Pit 01-166 11660612 D 9/9/2009 10112885004 1560 73.7 12100 809 2880
Pit 01-166 11661218 N 9/9/2009 10112883016 57.1 15.30 12.4 31.78 1210 33.82 35.6 14.14 2280 11.11
Pit 01-166 11661218 D 9/9/2009 10112885003 41.8 9 860 30.9 2040
Pit 01-170 11701824 N 9/8/2009 10112764002 1240 31.86 44.6 42.06 1590 3.19 998 23.52 1420 9.59
Pit 01-170 11701824 D 9/8/2009 10112765013 1710 29.1 1540 788 1290
Pit 01-175 11750612 N 9/9/2009 10112878012 831 36.34 17.2 99.85 4230 7.51 562 23.96 1770 18.46
Pit 01-175 11750612 D 9/9/2009 10112767014 1200 51.5 4560 715 2130
Pit 01-184 11840006 N 9/11/2009 10112885012 270 6.45 16.4 1.81 1490 17.18 325 12.68 1010 2.91
Pit 01-184 11840006 D 9/11/2009 10112885010 288 16.7 1770 369 981
Pit 01-186 11861218 N 9/9/2009 10112878019 474 79.54 16.1 99.06 2770 57.03 369 81.06 2130 29.03

Zinc mg/kg
10 1 10 3 20

Arsenic mg/kg Cadmium mg/kg Copper mg/kg Lead mg/kg

Appendix G
Natural / Duplicate Sample Statistics

Clark Fork River Reach A, Phase 1
Warm Springs, Montana



PitID Site QC SampDate LabNum
PQL: 

Zinc mg/kg
10 1 10 3 20

Arsenic mg/kg Cadmium mg/kg Copper mg/kg Lead mg/kg

Appendix G
Natural / Duplicate Sample Statistics

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Pit 01-186 11861218 D 9/9/2009 10112767015 1100 47.7 4980 872 1590
Pit 01-192 11920006 N 9/14/2009 10112768013 368 10.29 18.6 6.09 1250 21.43 486 17.69 895 3.51
Pit 01-192 11920006 D 9/14/2009 10112767019 332 17.5 1550 407 927
Pit 01-194 11940612 N 9/11/2009 10112886001 844 13.27 46.1 20.62 20500 51.53 776 18.75 3590 23.15
Pit 01-194 11940612 D 9/11/2009 10112885011 964 56.7 12100 643 4530
Pit 01-195 11950612 N 9/11/2009 10112879015 509 47.26 13.1 48.55 1910 51.07 408 1.22 1280 19.72
Pit 01-195 11950612 D 9/11/2009 10112879005 824 21.5 3220 413 1560
Pit 01-202 12020006 N 9/14/2009 10112768007 560 10.97 27.3 32.77 3130 26.11 392 68.01 2230 32.65
Pit 01-202 12020006 D 9/14/2009 10112767020 625 38 4070 796 3100
Pit 01-208 12080612 N 9/11/2009 10112888003 75.5 158.49 5.6 132.33 702 17.31 65.8 172.23 681 105.38
Pit 01-208 12080612 D 9/11/2009 10112886008 652 27.5 835 882 211
Pit 01-214 12140612 N 9/14/2009 10112769004 2000 4.60 45.1 52.49 7810 56.76 1140 4.48 4110 10.16
Pit 01-214 12140612 D 9/14/2009 10112767018 1910 77.2 14000 1090 4550
Pit 01-221 12211218 N 9/10/2009 10112880017 1330 20.88 73.4 48.81 7080 17.64 793 9.23 3950 30.99
Pit 01-221 12211218 D 9/10/2009 10112879006 1640 44.6 8450 723 2890
Pit 01-410 14100612 N 9/9/2009 10112881006 357 23.27 18.3 11.34 619 15.64 404 24.73 748 10.27
Pit 01-410 14100612 D 9/9/2009 10112767016 451 20.5 724 518 829
Pit 01-416 14160002 N 9/30/2009 10113929015 585 25.76 41.2 18.70 4330 47.08 533 13.96 2910 7.49
Pit 01-416 14160002 D 9/30/2009 10113929010 758 49.7 2680 613 2700
Pit 01-418 14180006 N 9/30/2009 10113930004 234 10.91 14.8 6.54 849 2.75 169 34.72 510 1.98
Pit 01-418 14180006 D 9/30/2009 10113929013 261 15.8 826 240 500
Pit 01-418 14180612 N 9/30/2009 10113930005 198 25.17 12.3 10.04 864 3.06 143 29.76 420 19.90
Pit 01-418 14180612 D 9/30/2009 10113929014 255 13.6 838 193 344
Pit 01-543 15430612 N 9/15/2009 10112773013 17.3 15.40 11.7 18.60 2080 2.84 29 26.09 2670 9.96
Pit 01-543 15430612 D 9/15/2009 10112915001 32.7 14.1 2140 37.7 2950
Pit 01-544 15441218 N 9/9/2009 10112881014 1910 11.82 87.5 0.23 1440 0.70 975 12.05 1950 7.88
Pit 01-544 15441218 D 9/9/2009 10112883020 2150 87.7 1430 1100 2110
Pit 01-547 15471824 N 9/8/2009 10112766020 111 5.26 11.1 37.36 908 27.70 104 8.29 2280 0.44
Pit 01-547 15471824 D 9/8/2009 10112766014 117 16.2 1200 113 2270

 - Absolute Value Difference (one or both values less than 5x PQL)
 - Relative Percent Difference (both values greater than 5x PQL)

Red  - Exceedance of PQL for AVD or 35% for RPD
mg/kg  - millgrams per kilogram

--  - Sample not collected / analyzed
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Appendix H
Natural/Duplicate Sample Comparison

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 1 of  5

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

QC

Pit 01-022
4793.72 102200068/25/2009 10111138013 Fail 81140511.60 723005.45 2190Fail 616 35.6 2620 772N

4793.72 102200068/25/2009 10111138015 Fail 81140511.60 723005.45 1730Fail 666 37.3 2530 861D

Pit 01-042
4793.41 104200068/25/2009 10111783007 Fail 8.41140393.64 723224.08 1260Fail 426 12.8 1820 604N

4793.41 104200068/25/2009 10111783022 Fail 81140393.64 723224.08 1740Fail 381 14.1 2140 398D

Pit 01-088
4790.38 108842489/30/2009 10113929017 Fail 8.11140615.11 724006.38 483Fail 23.5 4.2 396 24.8N

4790.38 108842489/30/2009 10113929009 Fail 8.11140615.11 724006.38 517Pass 22 6.1 166 16.9D

Pit 01-089
4790.60 108924309/30/2009 10113930016 Pass 8.11140755.89 724075.22 104Pass 13.6 0.93 84.7 17.4N

4790.60 108924309/30/2009 10113929012 Pass 8.41140755.89 724075.22 127Pass 54.3 2.6 81 20.6D

Pit 01-093
4787.35 109336429/21/2009 10113183013 Fail 7.91141376.41 724128.66 2410Fail 308 22.9 2050 298N

4787.35 109336429/21/2009 10113184004 Fail 7.81141376.41 724128.66 3210Fail 290 12 2110 239D

Pit 01-095
4789.54 109500029/2/2009 10112441005 Pass --1141632.18 724134.87 --Pass --102 -- -- --N

4789.54 109500029/2/2009 10112441006 Fail 8.41141632.18 724134.87 485Fail 102 9.4 799 146D

Pit 01-096
4788.19 109606129/22/2009 10113322010 Fail 81140756.58 724248.60 2440Fail 203 22.2 2360 234N

4788.19 109606129/22/2009 10113322014 Fail 8.11140756.58 724248.60 779Fail 151 10.1 741 85.8D

Pit 01-098
4789.61 109818249/30/2009 10113931001 Fail 81141030.89 724229.64 1940Fail 32.6 4.5 312 23.6N

4789.61 109818249/30/2009 10113929011 Fail 8.11141030.89 724229.64 1370Fail 14.3 2.2 301 13.1D

Pit 01-109
4786.46 110930369/21/2009 10113183009 Fail 81141377.23 724373.42 2710Fail 104 11.2 1660 196N

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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N
D

- Natural sample
- Duplicate sample



Appendix H
Natural/Duplicate Sample Comparison

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 2 of  5

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

QC

4786.46 110930369/21/2009 10113183012 Fail 8.11141377.23 724373.42 3220Fail 121 11.6 1010 180D

Pit 01-126
4785.88 112630369/16/2009 10112921004 Fail 81141501.23 724621.04 1200Fail 4.8 8 1080 8.9N

4785.88 112630369/16/2009 10112921007 Fail 8.11141501.23 724621.04 2870Fail 45.9 22.1 232 45.9D

Pit 01-127
4786.87 112730369/17/2009 10112916018 Fail 7.41141618.41 724629.22 517Fail U2.4 2.1 2790 16.7N

4786.87 112730369/17/2009 10112916016 Fail 7.81141618.41 724629.22 329Fail U2.8 1.6 2130 12.9D

Pit 01-133
4784.87 113324309/16/2009 10112916001 Fail 6.91141377.66 724765.99 422Fail 6.2 1.8 1290 16.2N

4784.87 113324309/16/2009 10112916002 Fail 7.41141377.66 724765.99 644Fail 6.5 3.3 3350 28.1D

Pit 01-151
4784.83 115106129/9/2009 10112883001 Fail 7.81142070.29 724989.55 563Fail 96.9 7.5 511 70.8N

4784.83 115106129/9/2009 10112885002 Fail 81142070.29 724989.55 613Fail 104 7.9 558 79.8D

Pit 01-158
4783.66 115812189/9/2009 10112883008 Fail 81142002.98 725116.33 5280Fail 1610 85.4 11800 1120N

4783.66 115812189/9/2009 10112885001 Fail 7.71142002.98 725116.33 2340Fail 295 20.8 1820 280D

Pit 01-165
4783.27 116506129/9/2009 10112878005 Fail 7.71142032.94 725248.88 2120Fail 801 20.1 1600 551N

4783.27 116506129/8/2009 10112766016 Fail 7.91142032.94 725248.88 2880Fail 1300 54.2 4440 835D

4783.27 116512189/9/2009 10112878006 Fail 7.41142032.94 725248.88 4850Fail 2110 56.9 20300 1270N

4783.27 116512189/8/2009 10112766015 Fail 81142032.94 725248.88 6580Fail 134 60.5 13200 212D

Pit 01-166
4783.09 116606129/9/2009 10112883015 Fail 7.91142129.41 725248.21 2470Fail 1190 54.4 6750 665N

4783.09 116606129/9/2009 10112885004 Fail 7.41142129.41 725248.21 2880Fail 1560 73.7 12100 809D

4783.09 116612189/9/2009 10112883016 Fail 8.11142129.41 725248.21 2280Fail 57.1 12.4 1210 35.6N

4783.09 116612189/9/2009 10112885003 Fail 81142129.41 725248.21 2040Fail 41.8 9 860 30.9D

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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- Duplicate sample



Appendix H
Natural/Duplicate Sample Comparison

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 3 of  5

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

QC

Pit 01-170
4783.54 117018249/8/2009 10112764002 Fail 4.31141328.09 725343.85 1420Fail 1240 44.6 1590 998N

4783.54 117018249/8/2009 10112765013 Fail 5.31141328.09 725343.85 1290Fail 1710 29.1 1540 788D

Pit 01-175
4783.00 117506129/9/2009 10112878012 Fail 6.21142037.14 725354.33 1770Fail 831 17.2 4230 562N

4783.00 117506129/9/2009 10112767014 Fail 6.41142037.14 725354.33 2130Fail 1200 51.5 4560 715D

Pit 01-184
4781.07 118400069/11/2009 10112885012 Fail 4.91141712.05 725501.17 1010Fail 270 16.4 1490 325N

4781.07 118400069/11/2009 10112885010 Fail 51141712.05 725501.17 981Fail 288 16.7 1770 369D

Pit 01-186
4782.58 118612189/9/2009 10112878019 Fail 7.31142020.54 725514.85 2130Fail 474 16.1 2770 369N

4782.58 118612189/9/2009 10112767015 Fail 7.71142020.54 725514.85 1590Fail 1100 47.7 4980 872D

Pit 01-192
4780.68 119200069/14/2009 10112768013 Fail 4.61141395.05 725631.79 895Fail 368 18.6 1250 486N

4780.68 119200069/14/2009 10112767019 Fail 4.71141395.05 725631.79 927Fail 332 17.5 1550 407D

Pit 01-194
4782.12 119406129/11/2009 10112886001 Fail 7.41141639.07 725644.71 3590Fail 844 46.1 20500 776N

4782.12 119406129/11/2009 10112885011 Fail 71141639.07 725644.71 4530Fail 964 56.7 12100 643D

Pit 01-195
4781.19 119506129/11/2009 10112879015 Fail 81141755.78 725629.07 1280Fail 509 13.1 1910 408N

4781.19 119506129/11/2009 10112879005 Fail 81141755.78 725629.07 1560Fail 824 21.5 3220 413D

Pit 01-202
4780.09 120200069/14/2009 10112768007 Fail 7.81141250.21 725730.27 2230Fail 560 27.3 3130 392N

4780.09 120200069/14/2009 10112767020 Fail 7.61141250.21 725730.27 3100Fail 625 38 4070 796D

Pit 01-208
4781.17 120806129/11/2009 10112888003 Fail 81141882.57 725757.79 681Fail 75.5 5.6 702 65.8N

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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- Natural sample
- Duplicate sample



Appendix H
Natural/Duplicate Sample Comparison

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 4 of  5

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

QC

4781.17 120806129/11/2009 10112886008 Fail 81141882.57 725757.79 211Fail 652 27.5 835 882D

Pit 01-214
4780.76 121406129/14/2009 10112769004 Fail 8.21141252.87 725850.65 4110Fail 2000 45.1 7810 1140N

4780.76 121406129/14/2009 10112767018 Fail 81141252.87 725850.65 4550Fail 1910 77.2 14000 1090D

Pit 01-221
4780.21 122112189/10/2009 10112880017 Fail 7.81142003.06 725871.49 3950Fail 1330 73.4 7080 793N

4780.21 122112189/10/2009 10112879006 Fail 81142003.06 725871.49 2890Fail 1640 44.6 8450 723D

Pit 01-410
4782.59 141006129/9/2009 10112881006 Fail 7.71142118.26 725479.88 748Fail 357 18.3 619 404N

4781.89 141006129/9/2009 10112767016 Fail 7.61141187.51 725608.98 829Fail 451 20.5 724 518D

Pit 01-416
4782.57 141600029/30/2009 10113929015 Fail 8.21140880.77 725398.10 2910Fail 585 41.2 4330 533N

4782.57 141600029/30/2009 10113929010 Fail 8.21140880.77 725398.10 2700Fail 758 49.7 2680 613D

Pit 01-418
4797.35 141800069/30/2009 10113930004 Fail 6.31141098.82 722753.91 510Fail 234 14.8 849 169N

4797.35 141800069/30/2009 10113929013 Fail 6.21141098.82 722753.91 500Fail 261 15.8 826 240D

4797.35 141806129/30/2009 10113930005 Fail 5.61141098.82 722753.91 420Fail 198 12.3 864 143N

4797.35 141806129/30/2009 10113929014 Fail 5.41141098.82 722753.91 344Fail 255 13.6 838 193D

Pit 01-543
4782.62 154306129/15/2009 10112773013 Fail 8.21141193.93 725119.95 2670Fail 17.3 11.7 2080 29N

4782.62 154306129/15/2009 10112915001 Fail 8.21141193.93 725119.95 2950Fail 32.7 14.1 2140 37.7D

Pit 01-544
4782.22 154412189/9/2009 10112881014 Fail 5.41141124.09 725364.11 1950Fail 1910 87.5 1440 975N

4782.22 154412189/9/2009 10112883020 Fail 5.11141124.09 725364.11 2110Fail 2150 87.7 1430 1100D

Pit 01-547
4780.78 154718249/8/2009 10112766020 Fail 81141614.43 725492.29 2280Fail 111 11.1 908 104N

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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- Duplicate sample



Appendix H
Natural/Duplicate Sample Comparison

Sample
ID

Sample
Date

Laboratory 
Number

Pass /
Fail
500 

mg/kg

Arsenic
(mg/kg)

Cadmium
(mg/kg)

Copper
(mg/kg)

Lead
(mg/kg)

Zinc
(mg/kg)

Clark Fork River Reach A, Phase 1
Warm Springs, Montana

Page 5 of  5

pH
(s.u.)

Easting Northing Elev.

4/2/2010

Pass /
Fail
800 

mg/kg

QC

4780.78 154718249/8/2009 10112766014 Fail 7.91141614.43 725492.29 2270Fail 117 16.2 1200 113D

Notes:
(s.u.)

(mg/kg)
U

- Standard units
- Millgrams per kilogram
- Below laboratory practical quantitation level
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N
D

- Natural sample
- Duplicate sample
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