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PHASE 1 REPORT FOR SUPPLEMENTAL SITE ASSESSMENT  
TO ADDRESS OUT-OF-COMPLIANCE STATUS AT  
TREND WELLS RL-1 AND EF-8, LISBON FACILITY 

 
 
 

EXECUTIVE SUMMARY 
 
 

Phase 1 of the two-phase hydrogeologic investigation was completed at the 
Rio Algom Mining LLC, Lisbon Facility (Site) during the fall 2012.  Results from the Phase 
1 hydrogeologic investigation are summarized below. 

• The scope and objectives of the Phase 1 hydrogeologic investigation proposed in 
the final approved work plan were achieved.  Eight new monitor wells were 
constructed, developed, surveyed, and sampled as planned.  Four of the new wells 
(MW-100, MW-101, MW-102, and MW-105) are screened in the Burro Canyon 
Aquifer hydrostratigraphic unit (BCA) within the Burro Canyon Formation (Kbc), 
three of the new wells (MW-102DB, MW-103 and MW-106) are screened within 
the Brushy Basin Member of the Morrison Formation (Jmb) in the Brushy Basin 
Member hydrostratigraphic unit (BBM), and one of the new wells (MW-104) 
appears to be screened in a perched groundwater zone within the Kbc. 

• Groundwater samples were collected from all existing and new wells using three 
methods:  (1) no-purge (HydraSleeve), (2) minimal purge low-flow, and (3) 
standard three-casing volume purge.  Groundwater samples were analyzed in a 
laboratory for common groundwater constituents and selected trace metals in 
accordance with the Site Utah Radioactive Materials License UT1900481. 

• Slug tests were conducted in all existing and new wells except wells MW-104 and 
MW-106.  The water level in these wells was still recovering from development 
at the time of slug testing; these wells will be slug tested in Phase 2.  The 
borehole coring program, which included hydraulic conductivity testing and 
laboratory analysis for selected trace metals, was completed. 

• All investigation derived waste from Phase 1 has been approved for disposal at 
US Ecology landfill in Grand View, Idaho, a facility licensed to accept low-level 
radioactive waste material.  The drill cuttings have been disposed and the waste 
water is ready for disposal when weather conditions permit. 

• The geologic conditions encountered and the hydraulic, groundwater elevation, 
and groundwater quality data obtained from Phase 1 were largely consistent with 
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historical data and expected conditions.  Notable observations from Phase 1 
include: 

o Perched groundwater at the contact between the Kbc and Jmb in the BCA 
may exist at well MW-104.  The groundwater elevation at this well is the 
highest of any well at the Site. 

o The Kbc is dry at wells MW-103 and MW-106. 
o An upward hydraulic gradient exists at the MW-102/MW-102DB well 

pair under ambient conditions.  Purge sampling appears to have reversed 
the hydraulic gradient and caused contaminated groundwater to flow from 
the BCA to the BBM near the well.  Fractures evident in the core from 
borehole MW-102DB may represent conduits for vertical groundwater 
flow. 

o A slight upward hydraulic gradient exists at the MW-100/LW-1 well pair. 
o Tailings water appears to have migrated into the upper 30 feet of saturated 

BBM near well MW-103.  
o Laboratory test results on deep cores from MW-102DB, slug test results 

from well MW-103, and the observed slow recovery at well MW-106 
indicate that the BBM has a low horizontal and vertical hydraulic 
conductivity.  Extensive lateral or deep migration of tailings water in the 
BBM is unlikely due to the low estimated hydraulic conductivity. 

o A well of unknown designation was found south of the tailings 
impoundments.  This well is designated UW-1.  The well was video-
logged to determine its construction and condition.  The well is likely 
screened in the BCA and is in good condition.  The well was slug tested 
and sampled. 

o Arsenic concentrations in groundwater from well OW-UT-9 exceeded the 
License compliance concentration.  This result was reported to DRC in 
accordance with the License conditions.   

• The results of Phase 1 partially addressed data gaps identified in the approved 
work plan.  While some refinements to the conceptual Site model (CSM) are 
evident based on Phase 1 results, some of which are discussed above, the results 
of Phase 2 are needed to sufficiently refine the CSM and to determine the best 
approach for reestablishing compliance conditions at the Site. 

• Analysis of the groundwater quality data from the comparative sampling event 
indicate that no-purge (HydraSleeve), minimal purge (low-flow), and volume-
based purge sampling methods result in comparable concentrations of 
constituents of interest at the Site.  All three methods appear to be adequate for 
compliance monitoring at the Site; however, the HydraSleeve and low-flow 
methods are preferred from a practicability standpoint because they produce 
limited waste water, are safer to conduct at the Site in all weather conditions, and 
are more economical.    

• A work plan for the Phase 2 field investigation has been submitted to DRC under 
separate cover concurrently with this report.  
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PHASE 1 REPORT FOR SUPPLEMENTAL SITE ASSESSMENT 
TO ADDRESS OUT-OF-COMPLIANCE STATUS AT 
TREND WELLS RL-1 AND EF-8, LISBON FACILITY 

 

 

 

1.0  INTRODUCTION 
 

 

This report summarizes the data obtained from the Phase 1 hydrogeologic 

investigation conducted at the Rio Algom Mining, LLC (RAML) Lisbon Facility (Site) 

located near La Sal, Utah.  Figure 1 shows the Site location and Site Map.  The investigation 

was conducted in accordance with the Stipulation and Consent Agreement (SCA) between 

the Utah Department of Environmental Quality and RAML (Utah Department of 

Environmental Quality, 2012).  The SCA incorporates the final approved work plan entitled 

Supplemental Site Assessment to Address Out-Of-Compliance Status at Trend Wells RL-1 and 

EF-8 (Montgomery & Associates [M&A], 2012).  The field investigation was conducted 

from September 9 to November 7, 2012.   

 

 

1.1  BACKGROUND INFORMATION 
 

Uranium mining and milling occurred at the Site from 1972 to 1989.  Seepage from 

two tailings impoundments constructed during mining is suspected to have resulted in 

groundwater contamination at the Site.  Interim and formal groundwater corrective action 

programs were implemented at the Site from the early 1980s through 2003 to minimize the 



 

2 

 

impact of tailings water seepage on groundwater quality.  The corrective action program 

ceased when it became infeasible and ineffective to operate extraction wells due to the post-

mining decline in groundwater levels at the Site.  The tailings impoundments were covered 

with impervious material in the mid-2000s to prevent further impacts.  Figure 1 shows the 

location of the tailings impoundments.  

 

An application for Alternate Concentration Limits (ACLs) and response to comments 

on the application were prepared by RAML for the U.S. Nuclear Regulatory Commission 

(NRC) from 2001 to 2003 (Lewis Water Consultants, Inc., 2001 and KOMEX, 2003).  The 

NRC-approved ACL application established compliance concentrations in groundwater and 

resulted in a long-term monitoring remedy for the Site.  Groundwater monitoring in 14 wells at 

the Site is conducted in accordance with the 2004 Long Term Groundwater Monitoring Plan 

(LTGMP) (KOMEX, 2004).  In 2004, the Utah Department of Environmental Quality, 

Division of Radiation Control (DRC) obtained lead regulatory authority for the Site from NRC.  

Subsequent to obtaining lead authority, DRC lowered the compliance concentrations based on 

the results of groundwater modeling published in the LTGMP (DRC, 2012a).  Currently, all 

Site activities are conducted in accordance with Utah Radioactive Materials License No. 

UT1900481, Amendment No. 4 (License) (DRC, 2012b).  Among other specifications, the 

License specifies compliance concentrations, monitoring and reporting requirements, and 

identifies the following constituents of concern (COC) in Site groundwater:  uranium, 

molybdenum, selenium, and arsenic.  The License also requires groundwater monitoring for 

pH, total dissolved solids (TDS), chloride, sulfate, bicarbonate, and groundwater elevation.   

 

Wells RL-1 and EF-8 (designated as “trend wells” in the License) are currently out of 

compliance with the License because uranium concentrations in groundwater have exceeded 

Target Action Levels (TALs) for more than two consecutive sampling events.  The 

hydrogeologic investigation is being conducted to address this out-of-compliance condition.  

The investigation is being conducted in two phases.  Phase 1 included construction of new 

wells on RAML property and testing and monitoring activities in new and existing wells.  
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Phase 2 will include constructing, testing, and monitoring in additional new wells located on 

public land.  RAML submitted a work plan under separate cover to DRC for Phase 2 

concurrently with this report.   

 

Access to the Phase 2 well sites on public land requires approval from the Bureau of 

Land Management (BLM).  RAML provided the required documents and information to BLM 

for the approval process in December 20121.  With RAML’s support, BLM is currently 

preparing an Environmental Assessment (EA) for the project under the requirements of the 

National Environmental Policy Act.  BLM has indicated that access to the Phase 2 well sites 

should be approved by late spring 2013.  However, the EA is subject to public comment and 

the time required to address these comments, if any, is unknown.  An extended response to 

comment period could delay the start of Phase 2. 

 

 

1.2  REPORT CONTENT  
     

The data gaps identified in the Phase 1 work plan were partially addressed by the 

completion of the Phase 1 hydrogeologic investigation.  Results from the Phase 2 

hydrogeologic investigation are required to fully address data gaps and refine the conceptual 

Site model (CSM).  A refined CSM is needed to determine the best approach for 

reestablishing compliance conditions at the Site.  Because data gaps are only partially 

addressed, only limited interpretation of the Phase 1 data is included in this report.  

Interpretation of Phase 1 data was limited to the level required to confirm and/or modify the 

Phase 2 field investigation.  Thorough interpretation of the Phase 1 and Phase 2 data will be 

conducted after Phase 2 and will be summarized in the Phase 2 report. 

 

  

                                                             
1 RAML submitted the final Plan of Development and supporting information to BLM on December 5, 2012.  An authorized 
right-of-way agreement is needed before Phase 2 work can be conducted. 
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2.0  PHASE 1 INVESTIGATION METHODS 
 

 

The Phase 1 field program included installation of new monitor wells, collection of 

core samples at selected borehole locations for physical properties and chemical analyses, 

conduct of hydraulic testing at new and existing monitor wells, video-logging of selected 

existing monitor wells, and collection of groundwater samples from new and existing monitor 

wells.  Investigation methods are described in the following sections. 

 

 

2.1  MONITOR WELL INSTALLATION 
 

Eight new monitor wells were installed on RAML property during the Phase 1 field 

program.  Figure 2 shows the locations of the new wells.  The well locations were selected 

based on an evaluation of historical Site data, the results of the Phase 1 modeling, and 

recommendations from DRC in their RFI letters dated February 6, 2012 and May 1, 2012 

(DRC, 2012c and d).  The installation program for the eight new monitor wells included 

drilling, well construction, development, surveying of well coordinates, and management of 

investigation derived waste (IDW). 

 

2.1.1  Drilling Methods and Well Construction 
 

Monitor wells MW-100, MW-101, MW-102, MW-102DB, MW-103, MW-104, 

MW-105, and MW-106 were installed on RAML property during the period from 

September 9 to October 31, 2012.  The wells were designed and constructed in accordance 

with UAC R317-6-6.3(I)(6), the Utah Division of Water Rights Standards (R655-4 UAC), and 

the Resource Conservation and Recovery Act guidance document entitled Ground Water 

Monitoring Technical Enforcement Guidance Document (U.S. Environmental Protection 
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Agency, 1986).  Well construction activities were conducted in accordance with procedures 

described in the approved work plan.   

 

Drilling was conducted by Boart Longyear of Salt Lake City, Utah, a State of Utah 

licensed well driller.  All drilling and well construction activities were directed in the field by 

a qualified M&A hydrogeologist and completed under the supervision of an M&A 

Professional Geologist, licensed in the State of Utah.  During drilling operations, the on-site 

M&A hydrogeologist maintained continuous lithologic logs of the subsurface materials 

encountered and notes regarding drilling characteristics and water encountered in each of the 

boreholes.  Six wells were drilled using the conventional air rotary drilling method.  

Representative samples of drill cuttings were obtained at 10-foot depth intervals at these six 

borehole locations.  The remaining two borehole locations were sampled continuously using 

coring methods, and then reamed using the conventional air rotary method.  Lithologic 

descriptions of drill cuttings samples and core samples were prepared and are provided in 

Appendix A.   

 

Wells MW-100, MW-101, MW-102, MW-104, and MW-105 were completed with 

screens in the Burro Canyon Aquifer hydrostratigraphic unit (BCA) within the Burro Canyon 

Formation (Kbc).  In this report, Kbc is used to refer to the rocks or unsaturated portion of 

the Burro Canyon Formation.  Wells screened in the BCA are designated as BCA 

wells.  Wells MW-102DB, MW-103, and MW-106 were completed with screens in the 

Brushy Basin Member (Jmb) of the Morrison Formation.  In this report, Jmb is used to refer 

to the rocks or unsaturated portion of the Brushy Basin Member of the Morrison 

Formation.  The saturated portion of the Jmb is designated the Brushy Basin Member 

hydrostratigraphic unit (BBM). Wells screened in the BBM are designated as BBM 

wells.  The BBM well designation was retained to maintain the naming convention 

previously established for the Site. 
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BCA well MW-100 was completed as a companion well to existing well LW-1; wells 

MW-101, MW-102, MW-104, and MW-105 were completed to fully penetrate the BCA.  

BBM wells MW-103 and MW-106 were completed in the Jmb as water table wells; BBM 

well MW-102DB was screened in the Jmb beneath the BCA.  Well construction details for 

the eight new monitor wells are summarized in Table 1.  A summary of well installation 

activities and schematic diagrams of the monitor wells are provided in Appendix A.   

 

2.1.2  Core Sampling and Analysis 
 

Selected core samples obtained from the boreholes at BBM wells MW-102DB and 

MW-103 were submitted for laboratory analysis as proposed in the Phase 1 work plan.  The 

remaining core samples from each borehole were placed in core boxes, labeled, and stored in 

a locked storage unit located at the Site.  Core sample selection and analyses are described 

below: 

 

MW-102DB:  In the MW-102DB borehole, three representative samples of unbroken 

core approximately 1 foot in length were selected for laboratory analysis of hydraulic 

conductivity (K).  One Kbc sample and two Jmb samples were submitted to Daniel B. 

Stevens & Associates, Inc. of Albuquerque, New Mexico (DBSA Lab) under standard chain 

of custody protocols and analyzed for saturated horizontal and vertical K by the flexible wall 

falling head-rising tail method.  The Kbc sample consisted of fine-grained sandstone and was 

collected at the interval from 130 to 131 feet below ground surface (bgs), approximately 

5 feet above the Kbc/Jmb contact.  The Jmb samples were collected at intervals from 145 to 

146 feet bgs and 156 to 157 feet bgs, approximately 9 and 20 feet below the Kbc/Jmb 

contact, respectively.  The upper Jmb sample consisted of homogeneous shale.  The lower 

Jmb sample consisted of very fine-grained sandstone.   

 

One Kbc core sample from the MW-102DB borehole was selected for chemical 

analysis.  The sample was collected at the interval from 123 to 123.5 feet bgs just above the 
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water table observed in adjacent monitor well MW-102.  The sample consisted of fractured 

fine-grained sandstone with black staining along fracture surfaces.  The sample was 

submitted to ACZ Laboratories of Steamboat Springs, Colorado (ACZ Lab) under standard 

chain of custody protocols and analyzed for uranium and other selected metals by US EPA 

Methods 6010B, 6020, and 7470A. 

 

MW-103:  In the MW-103 borehole, six representative core samples were selected 

from the vadose zone for chemical analysis.  The samples were collected at the approximate 

depths of 22, 35, 44, 56, 69, and 74 feet bgs and were selected based on visual inspection of 

the core.  In general, samples were collected where distinct changes in lithology or 

significant fracturing and staining were observed.  The samples collected from 22 to 69 feet 

bgs consisted primarily of fine- to coarse-grained sandstone (Kbc).  The sample collected 

from 74 feet bgs consisted of green homogeneous shale (Jmb).  The samples were submitted 

to ACZ Lab under standard chain of custody protocols and analyzed for uranium and other 

selected metals by US EPA Methods 6010B, 6020, and 7470A. 

 

2.1.3  Surface Completion and Survey 
 

All new wells were completed with lockable, 8-inch diameter, steel, above-grade 

monuments, set into four by four-foot concrete pads.  On October 31, 2012, Keogh Land 

Surveying, a licensed Utah land surveyor, surveyed the new and existing monitor wells.  The 

elevation of the tops of the PVC casings, protective steel monuments, and land 

surface/concrete pads were surveyed relative to the 1988 North American Vertical Datum 

and horizontal coordinates were surveyed relative to the 1927 North American Datum, Utah 

State Plane South coordinate system.  The PVC well casings were marked to indicate the 

water level measuring point.   
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2.1.4  Well Development 
 

During the period from October 29 to October 31, 2012, the new wells were 

developed by surge and purge methods.  Development activities were conducted by 

Confluence Environmental, Inc. (CEI) of Sacramento, California, and supervised in the field 

by an M&A hydrogeologist.  Wells MW-100, MW-101, MW-102, MW-102DB, MW-103, 

and MW-105 were surged across the entire saturated screened intervals and purged until 

development water was free of sediment and field parameters including pH, specific 

conductance, and temperature had stabilized.  Wells MW-104 and MW-106 were surged and 

then purged dry after one borehole volume was removed.  Development at wells 

MW-104 and MW-106 was limited by slow recovery after the initial evacuation. 

 

2.1.5  Investigation Derived Waste Management 
 

All waste rock cuttings generated during drilling activities were contained in roll-off 

bins.  After drilling was completed, four-point composite samples were collected from each 

roll-off bin and submitted to ACZ Lab under standard chain of custody protocols for disposal 

characterization analyses.  Upon approval from the landfill in January 2013, the drill cuttings 

were transported by MP Environmental Services, Inc. (MPE) to US Ecology (a landfill 

licensed to accept low-level radioactive material) in Grand View, Idaho for final disposal.  

Copies of the laboratory reports and disposal manifests for the cuttings are provided in 

Appendix B.  

 

All drilling, development, and sampling water generated during Phase 1 was 

contained in a 20,000-gallon secured storage tank located on RAML property.  A water 

sample was collected from the tank on November 7, 2012 and submitted to ACZ Lab under 

standard chain of custody protocols for disposal characterization analysis.  Approval for 

disposal of the waste water was granted by US Ecology in January 2013.  A copy of the 

disposal characterization laboratory report is provided in Appendix B.  Freezing 
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temperatures at the Site have delayed transport of the waste water to the landfill.  The waste 

water will be transported by MPE to US Ecology in Grand View, Idaho for disposal as soon 

as weather conditions allow. 

 

 
2.2  HYDRAULIC TESTING 
  

Slug testing was conducted at new and existing wells to estimate formation K.  In 

addition, core samples obtained from the MW-102DB borehole were submitted to DBSA 

Lab for K testing.  Hydraulic testing was conducted in accordance with procedures described 

in the approved work plan. 

 

2.2.1  Slug Testing 
 

During the period from August 24 to August 29, 2012, slug testing was conducted at 

all existing wells at the RAML facility, with the exception of RL-3.  Slug testing was 

conducted at well RL-3 and new wells MW-100, MW-101, MW-102, MW-102DB,  

MW-103, and MW-105 during the period from November 2 to November 5, 2012.  Slug 

testing comprised the near instantaneous introduction and withdrawal of a solid cylinder into 

groundwater, displacing a known volume of water in each well and measuring the imposed 

fluctuation of the groundwater level.  A minimum of two falling-head (lowering of slug into 

a well) and two rising-head (removal of slug from the well) slug tests were conducted at each 

well to verify that the data were repeatable.  Where practical and as time permitted, three sets 

of slug tests were conducted.  Slugs of different volumes were used at each location for 

comparative analysis.  

In-Situ® Level TROLL® 300 series non-vented, integrated pressure transducer/ 

dataloggers were used to measure water level response during slug testing.  At the majority 

of well locations, the dataloggers were programmed to record water level at a logging rate of 

one reading per second.  At several well locations where recovery rates were slow, water 
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level readings were recorded at two-second intervals.  After the monitoring equipment was 

installed in a well, a slug was lowered quickly into the water.  Falling head was monitored 

until water level in the well recovered to within 90 percent of the initial static level.  After 

water level had recovered to a static condition, the slug was quickly pulled out of the water.  

Monitoring of rising head continued until the water level recovered to within 90 percent of 

the initial static water level. 

 

Slug testing was not conducted at new wells MW-104 and MW-106 during Phase 1.  

These wells were evacuated completely during well development and water levels had not 

recovered sufficiently to conduct slug testing at the time of the November testing event.  

Following development, pressure transducer/dataloggers were used to monitor water level 

recovery at each location.  The water level recovery monitoring conducted at MW-104 and 

MW-106 after development indicated that recovery rates were very slow and any future slug 

testing at these wells will require an extended monitoring period for each test.  Wells MW-

104 and MW-106 will be slug tested during Phase 2.  

 

2.2.2  Core Analysis 
 

As described in Section 2.1.2, three representative samples of unbroken core 

approximately 1 foot in length were selected from the MW-102DB borehole for laboratory 

analysis of K.  One Kbc core sample selected from the BCA and two Jmb core samples 

selected from the BBM were submitted to DBSA Lab under standard chain of custody 

protocols.  The samples were analyzed for saturated horizontal and vertical K by flexible 

wall falling head-rising tail method. 
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2.3  VIDEO LOGGING 
 

Down-hole video logging was conducted at three existing monitor wells during 

Phase 1 operations.  Based on a review of historic information, discrepancies were noted in 

the construction of existing wells ML-1 and MW-13.  To clarify the construction of these 

wells, they were video logged.  During Site work, a well of unknown designation was located 

southeast of well MW-13 (Figure 2).  This well, assigned the designation of UW-1, was 

video logged to determine its condition and viability as a monitor well.  Video logging was 

conducted by CEI under the supervision of an M&A hydrogeologist.  Findings of the video 

logging are described below: 

 

ML-1:  The well log for well ML-1 indicates that it was constructed with two well 

screen intervals separated by about 70 feet.  Based on the video log, well ML-1 has one 

screened interval from 135.7 to 154.7 feet bgs (137.0 to 156.0 feet below the top of PVC 

casing measuring point [bmp]).  The well screen is constructed with horizontal, machine-

slotted PVC and appears to be in good condition.  The bottom of the well is at 155.7 feet bgs 

(157.0 feet bmp). 

 

MW-13:  Discrepancies were noted in historic documentation of the depth of MW-13 

and length of the screened interval.  Video logging confirmed that well MW-13 is screened 

from 126.7 to 203.7 feet bgs (129.0 to 206.0 feet bmp).  The well screen is constructed of 

PVC with vertical saw-cut perforations.  The perforations are approximately 1/8 inch wide, 

6 inches long, and staggered across the interval with three separate perforations in the casing.  

Heavy orange and black staining was observed on the lower 40 feet of well screen.  The 

bottom of the well is at 203.7 feet bgs (206.0 feet bmp). 

 

UW-1:  Based on the video log, well UW-1 is screened from 100.6 to 137.6 feet bgs 

(103.0 to 140.0 feet bmp).  The 4-inch diameter PVC well screen is perforated with vertical 

saw-cut perforations, approximately 1/8 inch wide, 6 inches long, and staggered across the 



 

12 

 

interval with three separate perforations in the casing.  The screen appears to be in good 

condition.  The bottom of the well is at 137.6 feet bgs (140.0 feet bmp). 

 

 

2.4  GROUNDWATER MONITORING 
 

During the period from October 29 to November 7, 2012, a comprehensive 

groundwater monitor event was conducted at the Site that included water level monitoring 

and sample collection at all existing and new Phase 1 monitor wells.  Groundwater samples 

were collected using no-purge, low-flow minimal purge, and standard three casing volume 

purge methods.  The sampling event was conducted to specifically investigate and compare 

different sampling methods in wells to determine the appropriate sampling method for the 

Site.  Groundwater monitoring was conducted in accordance with procedures described in 

the approved work plan. 

 

Groundwater monitoring was conducted by CEI, a qualified company specializing in 

groundwater sampling.  The monitoring event was supervised in the field by an M&A 

hydrogeologist.  Prior to well development, groundwater samples were collected from each 

new well using disposable polyethylene bailers.  Following development, the new wells were 

left undisturbed for a period of at least seven days before they were sampled as part of the 

comparative sampling event. 

 

On October 29, 2012, depth to water was measured in all existing and new wells.  

Water level measurements were used along with well construction details in preparation for 

sampling.  Groundwater samples were collected by the no-purge HydraSleeve method, 

followed by the low-flow minimal purge method, followed by the volume-based standard 

purge method.  Sample methods, water level data, and field parameters measured during 

sampling were recorded on field sampling data sheets (FSDSs).  Copies of the FSDSs are 

provided in Appendix C.  Field parameter data are summarized in Table 2.   



 

13 

 

Sample method procedures are described in detail in the approved work plan.  

General procedures for each method are described below: 

 

HydraSleeve (No Purge) Method:  A HydraSleeve consists of a disposable 

polyethylene tube-shaped bag, sealed at the bottom and flared open at the top with a check-

valve (GeoInsight, 2006).  During sampling, a quick, upward pull on the tether causes the 

HydraSleeve to fill with groundwater from the screened interval before the check-valve 

closes.  The closed check-valve prevents contact with overlying groundwater as the 

HydraSleeve is removed from the well.  The HydraSleeves were deployed at least 24 hours 

prior to sample collection.  HydraSleeves were deployed with a weight at the bottom via a 

disposable nylon line and placed approximately 1 to 2 feet below the midpoint of the 

saturated portion of the well screens.   

 

Low-Flow (Minimal Purge) Method:  Groundwater samples were collected using 

low-flow sampling techniques in accordance with the US EPA Low-Flow (Minimal 

Drawdown) Ground-Water Monitoring Procedures (Puls and Barcelona, 1996).  A 

submersible pump was placed at the midpoint of the well screen interval.  Wells were purged 

through disposable tubing at rates less than 500 milliliters per minute to minimize water level 

drawdown.  During purging, field parameters (pH, specific conductance, temperature, 

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

through a flow-through cell and recorded on FSDSs at three minute intervals.  With water 

level in the well stable, groundwater samples were collected after field parameters had 

stabilized within ± 0.1 standard units for pH, ± 3% for specific conductance and temperature, 

± 10 millivolts (mv) for ORP, and ± 10% for turbidity and DO. 

 

Volume Based (Standard Purge) Method:  Groundwater samples were 

collected using volume-based purge techniques in accordance with the US EPA Ground-

Water Sampling Guidelines for Superfund and RCRA Project Managers (Yeskis and Zavala, 

2002).  Depth to water in the well was measured and used to calculate casing volumes for 
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each well.  A submersible pump and disposable tubing were used to purge the wells until at 

least three casing volumes were removed.  During purging, purge rates and volumes were 

monitored using an in-line flowmeter and field parameters (pH, specific conductance, 

temperature, ORP, DO, and turbidity) were monitored through a flow-through cell after each 

purge volume was removed.  Groundwater samples were collected after field parameters 

from three successive readings stabilized within ± 0.1 standard units for pH, ± 3% for 

specific conductance and temperature, ± 10 millivolts (mv) for ORP, and ± 10% for turbidity 

and DO.  Several wells were purged dry before three casing volumes were removed.  At 

these wells, samples were collected within a 24-hour period after 80 percent recovery.   

 

The sequence of prescribed sampling methods was followed at all well locations with 

the exception of wells MW-104 and MW-106.  Because of slow water level recovery rates 

after well development, these wells were sampled by a modified purge method.  Monitor 

wells MW-104 and MW-106 were evacuated completely on October 29, 2012 during well 

development.  The wells were sampled during the comprehensive monitoring event on 

November 7, 2012, after they had recovered approximately 60 percent.  Both wells were 

sampled again on November 28, 2012, after recovery had exceeded the work plan criterion of 

80 percent in the wells. 

 

Quality Assurance/Quality Control (QA/QC) sampling conducted during the 

monitoring program included collection of duplicate samples, equipment rinsate blanks, and 

laboratory split samples.  Duplicate groundwater samples were collected at a frequency of 

approximately 10 percent of the total number of groundwater samples collected during the 

program.  A total of nine duplicate samples were collected, and at least two duplicate 

samples were collected using each of the three sample methods.  Three equipment rinsate 

blanks were collected to assess the effectiveness of equipment decontamination procedures.  

Equipment blanks were prepared by pouring or pumping reagent-grade de-ionized water over 

or through sampling devices after decontamination procedures were conducted.  One split 
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sample was collected at monitor well MW-102DB using all three sample methods and 

submitted to an alternate laboratory.   

 

Samples were placed in laboratory-supplied containers and given a unique 4-digit 

sample identifier.  Samples collected for dissolved metals analysis were filtered in the field 

using disposable 0.45 micron filters and preserved with laboratory-supplied nitric acid.  

Sample containers were placed in iced coolers immediately after sample collection and 

shipped to Energy Laboratories of Casper, Wyoming (Energy Lab) under standard chain of 

custody protocols.  The QA/QC split samples were submitted to ACZ Lab.  In accordance 

with the LTGMP and the License, all groundwater samples were analyzed for dissolved 

uranium, molybdenum, selenium, and arsenic by US EPA Method 200.8, for total dissolved 

solids by standard method A2540 C, for chloride and sulfate by US EPA Method 300.0, for 

bicarbonate as HCO3 by standard method A2320 B, and pH by standard method A4500-HB.  

In addition to the required analyses, samples were also analyzed for calcium, magnesium, 

potassium, and sodium by US EPA Method 200.7, carbonate as CO3 by standard method 

A2320 B, and specific conductance by standard method A2510 B.   

 

Purge water generated during groundwater sampling activities was contained and 

transported to the 20,000-gallon storage tank located on RAML property.  As described in 

Section 2.1.5, the waste water is secured onsite pending final disposal. 

 

On October 30, 2012, DRC representative, Mr. Tom Rushing, visited the Site to collect 

a QA/QC split sample and to audit groundwater sampling procedures.  During the Site visit, a 

second sample set was collected from well ML-1 using containers supplied by DRC.  The split 

sample was collected using the low-flow method and sampling equipment provided by 

CEI.  DRC maintained custody control of the split sample after collection.  During the visit, 

Mr. Rushing observed sample collection by HydraSleeve, low-flow, and volume-based purge 

methods, calibration of field meters, and decontamination of sampling equipment at wells  

ML-1 and EF-6.    
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3.0  SUMMARY OF PHASE 1 DATA 
 

 

 This section summarizes the data obtained during Phase 1.  Interpretation of the 

Phase 1 data was limited to the level needed to confirm and/or modify the Phase 2 field 

program.  The Phase 2 work plan has been submitted to DRC under separate cover 

concurrently with this report.  A complete interpretation of the Phase 1 and Phase 2 data will 

be included in the final report after Phase 2.   

 

 

3.1  HYDROGEOLOGIC CONDITIONS 
 

 The hydrogeologic conditions encountered in the eight Phase 1 wells were generally 

consistent with expected conditions.  The characteristics of the Kbc and Jmb encountered in 

the Phase 1 wells were generally consistent with lithologic information reported for previous 

investigations.  Appendix A includes lithologic logs for the Phase 1 wells.  The contact 

between the Kbc and Jmb was encountered at elevations generally consistent with previously 

reported elevations.  Figure 3 shows contours of estimated contact elevation between the 

Kbc and Jmb.  The elevation contours were inferred based on observed contact elevations in 

the Phase 1 wells, reported contact elevations in the existing wells, reported contact 

elevations from abandoned wells and boreholes identified in historical hydrogeologic 

investigation reports, and contact elevations reported in the previous groundwater model 

(EarthFax Engineering, Inc., 1984; Lewis Water Consultants, Inc., 2001).  Elevation data 

from abandoned wells and boreholes are not shown on Figure 3 to improve clarity.   

  

Figure 4 shows transect lines of three hydrogeologic sections that were prepared to 

depict hydrogeologic conditions in portions of the study area.  Sections A-A’, B-B’, and  

C-C’ are included on Figures 5 through 7.  The sections were prepared using the recent and 

historical lithologic information.  The sections include the screened interval of wells and the 
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groundwater elevation and uranium concentration data obtained during the Phase 1 field 

program.  In general, the geologic, water level, and water quality conditions observed in 

these sections are consistent with expected conditions based on information available prior to 

the Phase 1 investigation.  Based on information from the new wells, the following notable 

conditions were observed:  

Section A-A’ 

• The upward hydraulic gradient from the BBM to the BCA in well pair MW-

102/MW-102DB. 

• The slight upward hydraulic gradient from the deep BCA to the shallow BCA at 

well pair MW-100/LW-1. 

• The detections of uranium at 9.66 milligrams per liter (mg/L) and 11.4 mg/L in 

BBM wells MW-103 and MW-102DB, respectively.  Section 3.5.1 includes 

additional discussion of the uranium concentration in well MW-102DB. 

Section B-B’ 

• The relatively thin saturated thickness of the BCA (generally less than 25 feet) in 

wells north of the Lisbon Valley Anticline axis. 

Section C-C’ 

• The high groundwater elevation of 6,605.86 feet above mean sea level (ft msl) 

measured at well MW-106.  The Kbc is dry at well MW-106. 

Additional evaluation and interpretation of hydrogeologic conditions will be 

conducted during Phase 2. 
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3.2  HYDRAULIC TESTING RESULTS 
 

Slug tests and laboratory tests were conducted to estimate saturated horizontal and 

vertical K of the BCA and BBM.  The following sections summarize the hydraulic testing 

results.  Additional analysis and interpretation of the historical, Phase 1, and future Phase 2 

hydraulic data will be conducted during Phase 2. 

 

3.2.1  Slug Test Results 
  

Slug tests were conducted in all existing and Phase 1 wells except MW-104 and MW-

106.  Wells MW-104 and MW-106 had not fully recovered from development at the time of 

slug testing.  These wells will be slug tested in Phase 2.  Multiple sets of tests were 

conducted at each well using different slug volumes to demonstrate that the measurements 

were repeatable.  Recovery of water level for both falling head and rising head tests were 

analyzed using the aquifer test analytical software AQTESOLV (HydroSOLVE, 2008).  The 

Bouwer-Rice method (Bouwer and Rice, 1976) was used to analyze the observed water level 

response for all wells except MW-13, which was analyzed using the Springer-Gelhar Inertial 

method (Springer and Gelhar, 1991).  These analytical methods are applicable to fully and 

partially penetrating wells, and to unconfined conditions (Bouwer, 1989; Hyder and Butler, 

1995).  For slug tests, displacement (i.e., change in water level in the well) at time t (Ht) is 

normalized by the initial displacement (H0) as follows: 

 

normalized head = Ht/H0 

 

The normalized head was plotted against time and matched against “type curves” of 

known horizontal K.  Analytical results are presented as horizontal K in units of feet per day 

(ft/d).  The arithmetic mean values of estimated horizontal K values for the slug tests are 

given in Table 3 and are shown on Figure 8 for the BCA and Figure 9 for the BBM.  

Estimated horizontal K values considered anomalous were not included in the mean value.  
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The mean horizontal K values are considered to be representative values at the well 

locations.  Graphs of observed water level response, and the selected type curve, are given in 

Appendix D.  For most tests, the selected type curve matches the observed data within the 

normalized head range recommended by Butler for reliably matching results to solutions 

(Butler, 1998).   

 

 Estimated horizontal K values from the slug tests for the BCA ranged from 0.02 ft/d 

at well MW-5 to 360 ft/d at well MW-13 (Figure 8).  The geometric mean of the 

representative horizontal K values in the BCA is 1.6 ft/d.  The geometric mean horizontal K 

value estimated from the Phase 1 slug tests is similar to a previously reported geometric 

mean of K values of 2.35 ft/d (Lewis Water Consultants, Inc, 2001).   

 

 Estimated horizontal K values from the two slug tests conducted for BBM wells 

MW-102DB and MW-103 were 0.7 ft/d and 0.04 ft/d, respectively (Figure 9).  A slug test 

was not conducted at well MW-106 during Phase 1 because the water level in the well was 

still recovering after well development at the time when slug testing was conducted.  Well 

MW-106 will be slug tested during Phase 2.  The very slow water level recovery in well 

MW-106 indicates that the K of the BBM at this location is lower than the K values 

estimated at wells MW-102DB and MW-103. 

 

3.2.2  Laboratory Test Results 
  

Core samples from well MW-102DB were tested at DBSA Lab for saturated 

horizontal and vertical K.  Table 4 summarizes the estimated K values from laboratory 

testing.  The highest horizontal and vertical K values were reported in the Kbc sample from 

the BCA, collected in interval from 130 to 131 ft bgs.  Horizontal and vertical K values were 

estimated at 0.6 ft/d and 0.3 ft/d, respectively.   
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 In the Jmb core samples collected from the BBM at MW-102DB at depth intervals of 

145 to 146 ft bgs and 156 to 156.9 ft bgs, laboratory results indicate that the horizontal and 

vertical K values are similar in each respective sample.  The deepest core interval of 156 to 

156.9 ft bgs exhibited very low horizontal and vertical K values, indicating that limited 

groundwater flow occurs in the deep BBM encountered in the borehole.  Visual inspection of 

the core during drilling indicated a varying degree of fracturing and mineralization in the 

shale and sandstone of the Jmb over the depth interval from 138 to 165 ft bgs. 

 

 

3.3  GROUNDWATER ELEVATIONS 
  

Table 5 summarizes the groundwater elevation data obtained on October 29, 2012.  

Figure 10 shows the groundwater elevation data on a site map for the BCA and BBM wells.  

Appendix E includes water level hydrographs for the 14 existing wells.  Groundwater 

elevations obtained during Phase 1 in the BCA wells varied from a low of 6,449.39 ft msl at 

well RL-6 to a high of 6,607.53 ft msl at well MW-104.  The groundwater elevations in the 

BCA wells are generally consistent with those expected based on previous monitoring data, 

with the exception of well MW-104.  At this well, groundwater appears to be perched above 

the contact between the Kbc and Jmb because:  (1) dry conditions were encountered during 

drilling in the upper 133 feet of Morrison Formation, and (2) the groundwater elevation is 

anomalously high compared to groundwater elevations in other BCA wells at the Site.   

 

Groundwater elevations obtained during Phase 1 in the BBM wells varied from a low 

of 6,580.48 ft msl at well MW-103 to a high of 6,605.65 ft msl at well MW-106 (Figure 10).  

The Kbc was dry at BBM wells MW-103 and MW-106. 

 

Groundwater elevation contour maps for the BCA and BBM will be prepared and 

additional analysis of groundwater elevation data will be conducted after water level data 

from the Phase 2 wells are available.   
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3.4  LABORATORY TESTING OF VADOSE ZONE CORE SAMPLES 
  

 Historical drainage of tailings water through the Kbc near the tailings could have 

resulted in residual uranium (and other trace metals) adsorbed to the rock matrix.  Synthetic 

Precipitation Leaching Procedure (SPLP) tests on core samples from well MW-103 were 

conducted to assess the potential that residual uranium and other trace metals in the vadose 

zone near the tailings could be mobilized by infiltrating water and continue to impact 

groundwater quality.  Table 6 summarizes the leachate water quality from the SPLP tests 

conducted on vadose zone core samples from selected depth intervals from wells MW-103 

and MW-102DB.  SPLP testing on one core sample from MW-102DB was requested by 

DRC to assess the significance of a zone of black staining observed over the depth interval 

from 114 to 123.5 ft bgs.   

 

 The results of SPLP testing indicate that the uranium concentration in the leachate 

from all core samples from well MW-103 was low (Table 6).  These results indicate that the 

amount of leachable uranium in the vadose zone at well MW-103 is low, and uranium in the 

vadose zone in this area does not represent a significant source to the groundwater.  Arsenic, 

barium, and lead were also detected in SPLP leachate from the core samples from MW-103 

at low concentrations.  The presence of low concentrations of these trace metals is not 

believed to pose a long-term threat to groundwater quality at the Site.  

 

 In the core sample collected at a depth interval from 123 to 123.5 ft bgs from well 

MW-102DB, arsenic, barium, and lead were detected at low concentrations in the SPLP 

leachate.  Uranium was not detected in the SPLP leachate from the MW-102DB core sample.  

These results indicate that trace metal leaching from the black staining is not an 

environmental concern.   
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3.5  GROUNDWATER QUALITY 
  

Groundwater samples were collected using up to three different methods from 

20 wells screened in the BCA and three wells screened in the BBM during Phase 1.  Table 7 

summarizes the Phase 1 groundwater quality data, which include dissolved common 

constituent concentrations, pH, electrical conductivity, and dissolved trace metal 

concentrations.  Appendix E includes time-series graphs of dissolved uranium, arsenic, 

selenium, molybdenum, bicarbonate, chloride, and sulfate concentrations, TDS 

concentration, and pH for low-flow sampling of the 14 existing wells. 

 
3.5.1  Burro Canyon Aquifer 

 

The time-series graphs of groundwater quality data indicate that dissolved 

concentrations of common constituents and trace metals detected during Phase 1 in the 

existing BCA wells are consistent with historical concentrations.  The dissolved 

concentrations of common constituents and trace metals detected during Phase 1 in the new 

BCA wells are also generally consistent with concentrations reported from previous 

investigations (Lewis Water Consultants, Inc., 2001).  The following sections briefly 

summarize the Phase 1 groundwater quality data for the BCA wells.  Additional evaluation 

and interpretation of the Phase 1 water quality data will be conducted after the Phase 2 

investigation results are available. 

 

Common Constituents   
Groundwater samples collected during Phase 1 from the BCA wells were analyzed 

for a range of common dissolved inorganic constituents and conditions (Table 7).  Piper 

diagrams for selected sets of BCA wells are included in Appendix G.  The Piper diagrams 

were prepared to assess variations in inorganic water quality in the study area.  The Piper 

diagrams indicate that groundwater impacted by tailings water is generally characterized as 
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“saline”, whereas groundwater less likely to be impacted by tailings water is generally 

characterized as “permanent hardness”.   

 

Maximum TDS concentrations reported in samples from BCA wells during Phase 1 

are depicted on Figure 11.  A TDS map was prepared in lieu of individual inorganic cations 

and anions because it provides an overall summary of dissolved inorganic water quality.  

TDS concentrations varied from a low of 362 mg/L at well LW-1 to a high of 37,000 mg/L at 

well OW-UT-9.  The highest TDS concentrations in BCA groundwater were detected near 

the tailing impoundments. 

   
Trace Metals 

Groundwater samples collected during Phase 1 from BCA wells were analyzed for 

dissolved uranium, arsenic, selenium, and molybdenum (Table 7).  Figures 12 through 15 

depict the maximum dissolved uranium, arsenic, selenium, and molybdenum concentration 

reported during the Phase 1 comparative sampling event at each BCA well.  Brief summaries 

of the Phase 1 dissolved trace metal concentration data are provided below.   

• Uranium:  Dissolved uranium concentrations varied from a low of 0.0021 mg/L 

at well RL-5 to a high of 148 mg/L at well MW-102 (Figure 12).  Dissolved 

uranium concentrations exceeded background concentrations2 at wells MW-104, 

MW-105, OW-UT-9, MW-102, MW-101, RL-1, RL-3, EF-3A, EF-8, and EF-6.  

Dissolved uranium concentrations exceeded the target action levels specified in 

the License at wells RL-1 and EF-8.   

• Arsenic:  Dissolved arsenic concentrations varied from a low of less than the 

laboratory detection limit of 0.001 mg/L at wells MW-5, LW-1, MW-100, RL-4, 

and RL-5 to a high of 3.66 mg/L at well OW-UT-9 (Figure 13).  Dissolved 

arsenic concentrations exceeded License background concentrations at wells  

OW-UT-9, MW-102, and EF-3A.  Dissolved arsenic concentrations exceeded the 

License compliance concentration at well OW-UT-9.   

                                                             
2 Background concentrations are specified in Radioactive Materials License UT1900481 
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• Selenium:  Dissolved selenium concentrations varied from a low of 0.002 mg/L 

at well LW-1 to a high of 0.191 mg/L at well MW-102 (Figure 14).  Dissolved 

selenium concentrations exceeded License background concentrations at wells 

MW-5, UW-1, OW-UT-9, MW-105, MW-102, EF-3A, EF-8, EF-6, MW-101, 

RL-1, and RL-3.  Dissolved selenium concentrations in BCA wells OW-UT-9 and 

EF-3A were less than License compliance concentrations.   

• Molybdenum:  Dissolved molybdenum concentrations varied from a low of 

0.001 mg/L at wells MW-5 and MW-100 to a high of 51.7 mg/L at well  

OW-UT-9 (Figure 15).  Dissolved molybdenum concentrations exceeded License 

background concentrations at wells MW-104, OW-UT-9, MW-102, EF-3A, 

MW-101, RL-1, and RL-3.  Dissolved molybdenum concentrations in BCA wells 

OW-UT-9 and EF-3A were less than License compliance concentrations.   
 

3.5.2  Brushy Basin Member 
 

Historical groundwater quality data for wells properly constructed in the BBM have 

not been identified in previous reports.  Therefore, the Phase 1 groundwater quality data from 

the three new BBM wells represent the first known data to characterize groundwater quality 

in the BBM.  The following sections briefly summarize the Phase 1 groundwater quality data 

for the BBM wells.  Additional evaluation and interpretation of the Phase 1 data will be 

conducted after the Phase 2 investigation results are available. 

 
Common Constituents 

Groundwater samples collected during Phase 1 from BBM wells were analyzed for a 

range of common dissolved inorganic constituents and conditions (Table 7).  A Piper 

diagram depicting inorganic groundwater quality for the BBM wells is included in 

Appendix G.   
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Maximum TDS concentrations reported in samples collected from the BBM wells 

during Phase 1 are depicted on Figure 16.  TDS concentrations in the BBM wells varied 

from a low of 2,170 mg/L at well MW-106 to a high of 4,440 mg/L at well MW-103.   

 

Trace Metals 
Groundwater samples collected during Phase 1 from BBM wells were analyzed for 

dissolved uranium, arsenic, selenium, and molybdenum (Table 7).  Figures 17 through 20 

depict the maximum dissolved uranium, arsenic, selenium, and molybdenum concentrations 

reported during the Phase 1 comparative sampling event at each BBM well.  Brief summaries 

of the Phase 1 trace metal concentration data are provided below.  

• Uranium:  Dissolved uranium concentrations varied from a low of 0.0086 mg/L 

at well MW-106 to a high of 11.4 mg/L at well MW-102DB (Figure 17).  The 

dissolved uranium concentration at MW-106 is less than the Utah Ground Water 

Quality Standard (GWQS) for uranium of 0.03 mg/L.  Groundwater quality data 

from sampling at MW-102DB indicate that the elevated uranium concentration at 

well MW-102DB is the result of purge sampling (see Appendix F for an analysis 

of the MW-102DB groundwater quality data).  Dissolved uranium concentrations 

in samples collected from MW-102DB prior to purging ranged from 

approximately 0.04 to 0.09 mg/L, with a mean concentration of approximately 

0.06 mg/L. 

 

Water quality data obtained during Phase 1 for well MW-103 indicate the 

presence of tailings water in the BBM at this location (Table 7).  Moderate to 

well lithified shale of the Jmb with no obvious evidence of fracturing was 

observed in the MW-103 borehole.  The horizontal K of the BBM at MW-103 

was estimated at 0.04 ft/d, based on Phase 1 slug testing.  The character of the 

shale in the Jmb encountered near the bottom of the MW-103 borehole is similar 

to that encountered at MW-102DB, which had a very low estimated horizontal 

and vertical K based on laboratory tests (on the order of 10-5 ft/d).  The low K of 
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the BBM near MW-103 would effectively prevent extensive lateral and deep 

migration of tailings water in the BBM.  Additional BBM wells are planned for 

Phase 2.  Until these wells are drilled and hydrogeologic and water quality 

conditions in the BBM are further assessed, no further characterization work is 

planned at the MW-103 location. 

• Arsenic:  Dissolved arsenic concentrations varied from less than the laboratory 

detection limit of 0.001 mg/L at well MW-103 to a high of 0.0286 mg/L at well 

MW-102DB (Figure 18).  The dissolved arsenic concentration at all three BBM 

wells is less than the GWQS for arsenic of 0.05 mg/L.  The elevated dissolved 

arsenic concentration in MW-102DB was reported in the purge sample and is not 

indicative of ambient conditions.  Dissolved arsenic concentrations in samples 

collected from MW-102DB prior to purging ranged from 0.004 to 0.006 mg/L, 

with a mean concentration of approximately 0.005 mg/L.   

• Selenium:  Dissolved selenium concentrations varied from less than the 

laboratory detection limit of 0.001 mg/L at well MW-106 to a high of 0.025 mg/L 

at well MW-103 (Figure 19).  The dissolved selenium concentration at all three 

BBM wells is less than the GWQS for selenium of 0.05 mg/L.  The elevated 

dissolved selenium concentration in MW-102DB was reported in the purge 

sample and is not indicative of ambient conditions.  Dissolved selenium 

concentrations in samples collected from MW-102DB prior to purging were 

reported to be less than the detection limit of 0.001 mg/L for samples analyzed at 

Energy Lab and reported at a concentrations of 0.0002 and 0.0004 mg/L for 

samples analyzed at ACZ Lab. 

• Molybdenum: Dissolved molybdenum concentrations varied from a low of 

0.014 mg/L at well MW-106 to a high of 2.25 mg/L at well MW-102DB 

(Figure 20).  A GWQS for molybdenum does not exist.  The elevated dissolved 

molybdenum concentration in MW-102DB was reported in the purge sample and 

is not indicative of ambient conditions.  Dissolved molybdenum concentrations in 
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samples collected from MW-102DB prior to purging ranged from 0.01 to 

0.017 mg/L, with a mean concentration of approximately 0.014 mg/L. 
 
3.5.3  Evaluation of Comparative Sampling Results 

 

The Phase 1 groundwater samples were collected using three methods in the 

following order:  (1) Hydrasleeve (no purge), (2) low-flow (minimal purge), and (3) standard 

3-casing volume purge.  All wells were sampled using the three methods except wells 

MW-104 and MW-106.  Groundwater recovery after development in these two wells was 

very slow and ongoing during the sampling event, which prevented proper sampling with the 

HydraSleeve and low-flow methods. 

 

Visual inspection of the Phase 1 groundwater quality data included in Table 7 

indicates that all three sampling methods provide comparable analytical results.  These 

results indicate that the no purge method using the HydraSleeve and minimal purge low-flow 

method resulted in groundwater quality data comparable to groundwater samples collected 

using the traditional volume-based purge method.  These results suggest that all three 

sampling methods would be adequate for compliance monitoring.  The HydraSleeve and 

low-flow methods are preferred from a practicability perspective because they produce low 

volumes of waste water, they are more safely conducted in all weather conditions, and they 

are more economical.  

 

In additional to visual inspection of the data, the analytical results from each 

sampling method were quantitatively analyzed to determine:  (1) if results from all methods 

were comparable, and/or (2) if a preferred method was evident in the results.  In general, the 

preferred sampling method for compliance monitoring would be the method that consistently 

results in the highest concentration.  Wells MW-104 and MW-106 were excluded from the 

analysis since only one sampling method was used.  Well MW-102DB was also excluded 

from analysis for reasons described in detail in Appendix F.  Additionally, pH was not 
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included in the analysis.  In total, data for 20 wells, 14 analytes, and 3 sampling methods 

were considered in the analysis, which results in 280 well-analyte pairs and 840 well-analyte-

method combinations. 

 

A preliminary analysis identified the sampling method that resulted in the highest 

concentration for each well-analyte pair.  In some cases, the highest reported concentration 

was common to more than one sampling method.  Results of this preliminary analysis 

indicated that the low-flow method resulted in the highest concentration for 154 well-analyte 

pairs, the purge method resulted in the highest concentration for 134 well-analyte pairs, and 

HydraSleeve method resulted in the highest concentration for 119 well-analyte pairs.  On this 

basis, the low-flow sampling method appears to be the most conservative (i.e., produces the 

highest concentration) method for groundwater sampling at the Site.   

 

Identifying the method that most often results in the highest concentration does not 

ensure that the method performs well in all circumstances.  In other words, it is possible that 

the low-flow method would be the most conservative sampling method for many or most 

wells, but would be inappropriate for other wells.  A second analysis was conducted to 

illustrate the distribution of sampling method performance.  Initially, the percentage of the 

maximum concentration measured within each well-analyte pair by each sampling method 

was calculated.  The resulting percentages were then binned and are presented in a histogram 

on Figure 21.  The majority of all well-analyte-method combinations sampled water that had 

95 to 100 percent of the maximum concentration measured within the well-analyte pair, 

indicating that all three methods performed comparably in most cases.  However, the 

HydraSleeve and volume-based purge methods were more likely to sample lower 

concentration water than the low-flow method.  This second quantitative analysis supports 

the findings that all three sampling methods generally produce comparable results and that 

low-flow sampling produces more conservative results than other sampling methods.   
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RAML may conduct a second comparative sampling event in spring 2013 using the 

same methods and procedures used during the Phase 1 groundwater monitoring event.  Data 

from the 2013 event will be used to confirm the Phase 1 comparative sampling results and to 

further compare sampling methods. 
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4.0  SUMMARY 
 

 

 Phase 1 of the two-phase hydrogeologic investigation was completed at the 

Rio Algom Mining LLC, Lisbon Facility (Site) during the fall 2012.  Results from the 

Phase 1 hydrogeologic investigation are summarized below. 

• The scope and objectives of the Phase 1 hydrogeologic investigation proposed in 

the final approved work plan were achieved.  Eight new monitor wells were 

constructed, developed, surveyed, and sampled as planned.  Four of the new wells 

(MW-100, MW-101, MW-102, and MW-105) are screened in the BCA 

hydrostratigraphic unit within the Kbc, three of the new wells (MW-102DB, 

MW-103 and MW-106) are screened within the Jmb in the BBM 

hydrostratigraphic unit, and one of the new wells (MW-104) appears to be 

screened in a perched groundwater zone within the Kbc. 

• Groundwater samples were collected from all existing and new wells using three 

methods:  (1) no-purge (HydraSleeve), (2) minimal purge low-flow, and (3) 

standard three-casing volume purge.  Groundwater samples were analyzed in a 

laboratory for common groundwater constituents and selected trace metals in 

accordance with the License. 

• Slug tests were conducted in all existing and new wells except wells MW-104 and 

MW-106.  The water level in these wells was still recovering from development 

at the time of slug testing; these wells will be slug tested in Phase 2.  The 

borehole coring program, which included hydraulic conductivity testing and 

laboratory analysis for selected trace metals, was completed. 

• All investigation derived waste from Phase 1 has been approved for disposal at 

US Ecology landfill in Grand View, ID, a facility licensed to accept low-level 

radioactive waste material.  The drill cuttings have been disposed and the waste 

water is ready for disposal when weather conditions permit. 
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• The geologic conditions encountered and the hydraulic, groundwater elevation, 

and groundwater quality data obtained from Phase 1 were largely consistent with 

historical data and expected conditions.  Notable observations from Phase 1 

include: 

o Perched groundwater at the contact between the Kbc and Jmb in the BCA 

may exist at well MW-104.  The groundwater elevation at this well is the 

highest of any well at the Site. 

o The Kbc is dry at wells MW-103 and MW-106. 

o An upward hydraulic gradient exists at the MW-102/MW-102DB well 

pair under ambient conditions.  Purge sampling appears to have reversed 

the hydraulic gradient and caused contaminated groundwater to flow from 

the BCA to the BBM near the well.  Fractures evident in the core from 

borehole MW-102DB may represent conduits for vertical groundwater 

flow. 

o A slight upward hydraulic gradient exists at the MW-100/LW-1 well pair. 

o Tailings water appears to have migrated into the upper 40 feet of saturated 

BBM near well MW-103.  

o Laboratory test results on deep cores from MW-102DB, slug test results 

from well MW-103, and the observed slow recovery at well MW-106 

indicate that the BBM has a low horizontal and vertical hydraulic 

conductivity.  Extensive lateral or deep migration of tailings water in the 

BBM is unlikely due to the low estimated hydraulic conductivity. 

o A well of unknown designation was found south of the tailings 

impoundments.  This well is designated UW-1.  The well was video-

logged to determine its construction and condition.  The well is likely 

screened in the BCA and is in good condition.  The well was slug tested 

and sampled. 
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o Arsenic concentrations in groundwater from well OW-UT-9 exceeded the 

License compliance concentration.  This result was reported to DRC in 

accordance with the License conditions.   

• The results of Phase 1 partially addressed data gaps identified in the approved 

work plan.  While some refinements to the CSM are evident based on Phase 1 

results, some of which are discussed above, the results of Phase 2 are needed to 

sufficiently refine the CSM and to determine the best approach for reestablishing 

compliance conditions at the Site. 

• Analysis of the groundwater quality data from the comparative sampling event 

indicate that no-purge (HydraSleeve), minimal purge (low-flow), and volume-

based purge sampling methods result in comparable concentrations of 

constituents of interest at the Site.  All three methods appear to be adequate for 

compliance monitoring at the Site; however, the HydraSleeve and low-flow 

methods are preferred from a practicability standpoint because they produce 

limited waste water, are safer to conduct at the Site in all weather conditions, and 

are more economical.    

• A work plan for the Phase 2 field investigation has been submitted to DRC under 

separate cover concurrently with this report.  
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WELL
NAME

SCREENED
UNIT EASTING1 NORTHING1

GROUND
SURFACE

ELEVATION2

(ft msl)

MEASURING
POINT

ELEVATION2

(ft msl) 

TOP 
OF SCREEN 
ELEVATION 

(ft msl)

BOTTOM 
OF SCREEN 
ELEVATION 

(ft msl)

SCREEN 
INTERVAL 
LENGTH

(feet)

CASING
DIAMETER

(inches)
MW-100 BCA 2,636,664 594,323 6,724.19 6,725.37 6,586 6,521 65 4
MW-101 BCA 2,634,360 593,397 6,709.38 6,710.90 6,570 6,550 20 4
MW-102 BCA 2,635,889 592,129 6,701.46 6,702.88 6,585 6,565 20 4

MW-102DB BBM 2,635,877 592,170 6,701.68 6,703.62 6,556 6,526 30 4
MW-103 BBM 2,635,778 589,620 6,662.56 6,663.92 6,581 6,551 30 4
MW-104 BCA 2,637,513 589,369 6,703.45 6,705.17 6,635 6,605 30 4
MW-105 BCA 2,636,131 588,105 6,622.46 6,624.12 6,558 6,488 70 4
MW-106 BBM 2,639,306 587,423 6,850.95 6,852.76 6,616 6,586 30 4

Notes:
BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation
1 North American Datum 1927, Utah State Plane, South
2 1988 North American Vertical Datum
ft msl = Feet above mean sea level

TABLE 1.  PHASE 1 WELL CONSTRUCTION DETAILS
RIO ALGOM MINING LLC, LISBON FACILITY

 1350.15/Phase1Rpt/Tbl1_NewWellConstruction.xlsx/07Mar2013



Vol
(L)

Temp
(˚C)

pH
(dim)

Cond
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(L)

Temp
(˚C)

pH
(dim)

Cond
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(G)

Temp
(˚C)

pH
(dim)

Cond
(μS)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

EF-3A 11/1/2012 -- 10.8 7.3 7,091 7 0.9 -165 18.0 12.5 7.0 9,995 4 1.8 12 585 12.7 7.2 8,000 5 1.6 -265

EF-6 10/30/2012 -- 14.8 7.1 2,970 14 6.7 2 9.9 13.4 7.0 2,692 6 9.0 40 129 12.7 7.0 2,587 5 7.5 79

EF-8 10/31/2012 -- 12.3 7.6 3,041 9 4.4 -179 9.6 12.2 7.4 2,066 5 8.0 -128 330 12.7 7.4 2,069 3 7.6 -54

H-63 11/3/2012 -- 9.4 8.3 1,202 6 5.5 132 5.5 11.1 8.3 1,203 5 4.4 33 111 12.3 7.9 1,101 9 7.5 -138

LW-1 11/2/2012 -- 10.4 7.5 672 7 3.8 213 12.0 12.6 7.4 648 5 4.2 166 170 12.4 7.3 639 5 3.7 -23

ML-1 10/30/2012 -- 9.4 7.4 1,138 21 4.7 248 4.5 11.0 7.4 1,176 7 5.3 235 225 11.8 7.4 1,250 14 10.5 -144

MW-13 11/3/2012 -- 9.6 7.3 1,002 6 2.0 216 16.8 11.8 7.2 1,025 4 1.0 130 219 12.2 7.2 1,019 3 1.0 105

MW-5 11/2/2012 -- 12.9 6.9 2,992 8 1.4 104 20.5 14.0 6.9 3,002 4 1.1 92 105 13.2 7.2 2,780 10 2.7 201 Purge sample collected 1 day after purging

OW-UT-9 11/3/2012 -- 14.6 9.9 40,145 NR 1.7 -238 6.4 14.2 9.9 46,724 4 0.4 -397 85 13.3 9.9 45,007 4 0.4 -268

RL-1 10/31/2012 -- 10.1 7.0 14,597 11 3.7 164 6.0 12.4 6.9 11,585 15 3.1 117 24 14.9 7.1 12,117 69 6.7 104

RL-3 11/5/2012 -- 12.4 7.1 8,087 6 4.3 221 8.4 15.0 6.9 11,987 7 3.9 8 39 13.9 7.0 10,671 7 5.5 93

RL-4 11/1/2012 -- 13.6 7.7 957 5 7.1 80 9.1 16.1 7.6 940 7 9.1 12 66 13.0 7.6 932 25 8.1 12

RL-5 11/2/2012 -- 16.4 7.7 688 4 5.0 38 7.2 12.5 7.6 719 9 9.2 56 105 12.6 7.6 713 5 11.2 68

RL-6 11/1/2012 -- 12.9 7.0 7,081 NR 1.9 -51 2.8 13.0 7.1 2,077 20 1.3 -41 9 12.0 7.1 2,074 7 1.3 -36

MW-100 11/7/2012 -- 10.6 7.3 932 8 1.7 131 6.0 11.2 7.3 1,395 6 1.5 129 113 12.3 7.3 1,391 11 1.0 118

MW-101 11/6/2012 -- 12.8 7.2 20,031 23 5.3 -258 9.6 18.0 7.0 21,708 724 4.4 75 19 14.0 7.0 19,845 >1000 4.3 71

MW-102 11/6/2012 -- 7.5 9.0 20,818 6 1.7 -220 10.0 14.5 8.9 21,623 9 1.1 -377 24 13.5 8.8 21,875 >1000 1.2 -399

MW-102DB 11/6/2012 -- 8.6 8.0 888 17 3.0 223 18.0 13.4 8.1 1,329 20 0.2 -87 109 12.2 8.1 990 12 0.1 -80

MW-103 11/7/2012 -- 9.7 7.0 6,620 4 5.2 63 7.3 8.0 7.0 7,300 9 5.0 83 55 12.7 7.0 7,181 13 3.3 25

MW-104 11/7/2012 -- 11.1 7.3 1,521 6.1 -- --
Bailer sample collected at 60% water level 
recovery

MW-105 11/7/2012 -- 9.9 7.4 1,282 8 1.4 220 16.8 12.1 7.2 1,600 14 0.28 102 123 12.0 7.3 1,262 10 1.3 120

MW-106 11/7/2012 -- 11.7 7.0 3,067 9.9 -- 86
Bailer sample collected at 60% water level 
recovery

UW-1 11/3/2012 -- 13.1 7.1 1,835 12 6 107 8.4 15.1 7.1 1,217 30 2.9 88 107 12.8 7.2 1,747 33 5.4 50

7.5 6.9 672 4 0.9 -258 2.8 8.0 6.9 648 3.5 0.22 -397.1 9 11.1 7.0 639 3 0.1 -399

16.4 9.9 40,145 23 7.1 248 20.5 18.0 9.9 46,724 724 9.22 235 585 14.9 9.9 45,007 69 11.2 201

Notes:
Vol (L) = Volume in liters
Temp (˚C)  = Temperature in degrees celsius
pH (dim) = Decimal logarithm of the reciprocal of the hydrogen ion activity, dimensionless
Cond (μS/cm)  = Electrical conductivity in microsiemens per centimeter
Turb (NTU) = Turbidity in nephelometric turbiditiy units
DO (mg/L) = Dissolved oxygen concentration in milligrams per liter
ORP (mV) = Oxidation-reduction potential in millivolts
Vol (G) = Volume in gallons
-- = Not applicable for sampling method
NR = Not reported on field sampling data sheet

Not sampled by HydraSleeve method Not sampled by low-flow method

Minimum

Maximum

TABLE 2.  SUMMARY OF FIELD PARAMETERS FROM PHASE 1 GROUNDWATER MONITORING EVENT

WELL
SAMPLE

DATE

HYDRASLEEVE METHOD LOW-FLOW METHOD PURGE METHOD

Comments

RIO ALGOM MINING LLC, LISBON FACILITY

Not sampled by HydraSleeve method Not sampled by low-flow method
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WELL NAME TEST DATE TEST IDENTIFIER

INITIAL WATER 
LEVEL 

DISPLACEMENT 
(feet)

CASING RADIUS
(feet)

WELL RADIUS
(feet)

ANALYTICAL 
METHOD HSUa

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF ESTIMATED 
HYDRAULIC 

CONDUCTIVITY VALUES
(feet per day)

Slug C Falling Head 0.39 38
Slug C Rising Head 0.48 29
Slug E Falling Head 1.48 42
Slug E Rising Head 1.38 24
Slug B Falling Head 0.38 47
Slug B Rising Head 0.36 42
Slug A Falling Head 0.57 0.5
Slug A Rising Head 0.61 0.5
Slug B Falling Head 0.98 0.5
Slug B Rising Head 0.96 0.6
Slug C Falling Head 1.32 0.5
Slug C Rising Head 1.15 0.5
Slug A Falling Head 0.86 1.5
Slug A Rising Head 0.61 1.6
Slug D Falling Head 2.20 1.3
Slug D Rising Head 1.53 1.4
Slug B Falling Head 1.20 1.4
Slug B Rising Head 0.98 1.4
Slug B Falling Head 1.11 1.6
Slug B Rising Head 0.63 1.7
Slug C Falling Head 0.87 1.5
Slug C Rising Head 0.79 1.6
Slug D Falling Head 1.24 1.6
Slug D Rising Head 1.04 1.6
Slug B Falling Head 1.15 3.1
Slug B Rising Head 0.77 2.6
Slug C Falling Head 1.63 3.2
Slug C Rising Head 0.96 2.6
Slug D Falling Head 1.14 2.5
Slug D Rising Head 1.24 2.8
Slug C Falling Head 1.31 1.8
Slug C Rising Head 1.18 1.8
Slug B Falling Head 1.29 1.7
Slug B Rising Head 0.89 1.8
Slug D Falling Head 1.76 1.8
Slug D Rising Head 1.71 1.7

BCA 2.8

ML-1 26-Aug-12 0.17 0.33 Bouwer-Rice BCA

LW-1 27-Aug-12 0.16 0.33 Bouwer-Rice

1.8

H-63 26-Aug-12 0.17 0.33 Bouwer-Rice BCA 1.6

EF-8 27-Aug-12 0.17 0.33 Bouwer-Rice BCA 1.4

37BCA

EF-6 27-Aug-12 0.17 0.33 Bouwer-Rice BCA

EF-3A 28-Aug-12 0.25 0.46
(assumed) Bouwer-Rice

0.5

RIO ALGOM MINING LLC, LISBON FACILITY
TABLE 3.  RESULTS OF SLUG TESTS

1350.15/Phase1Rpt/Tbl3_SlugTests.xlsx/07Mar2013 1 of 4



WELL NAME TEST DATE TEST IDENTIFIER

INITIAL WATER 
LEVEL 

DISPLACEMENT 
(feet)

CASING RADIUS
(feet)

WELL RADIUS
(feet)

ANALYTICAL 
METHOD HSUa

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF ESTIMATED 
HYDRAULIC 

CONDUCTIVITY VALUES
(feet per day)

RIO ALGOM MINING LLC, LISBON FACILITY
TABLE 3.  RESULTS OF SLUG TESTS

Slug E Falling Head 3.48 0.02
Slug E Rising Head 1.69 0.02
Slug D Falling Head 1.47 0.02
Slug D Rising Head 0.71 0.02
Slug A Falling Head 0.44 211
Slug A Rising Head 0.44 254
Slug B1 Falling Head 0.44 231
Slug B1 Rising Head 0.42 263
Slug B2 Falling Head 0.57 499
Slug B2 Rising Head 0.45 702
Slug C Falling Head 0.98 0.8
Slug C Rising Head 0.47 1.5
Slug B Falling Head 0.22 1.0
Slug B Rising Head 0.38 1.1
Slug D Falling Head 0.50 1.1
Slug D Rising Head 0.67 1.3
Slug A Falling Head 0.21 0.7
Slug A Rising Head 0.32 0.6
Slug B Falling Head 0.36 0.5
Slug B Rising Head 0.52 0.6
Slug A Falling Head 0.41 1.3
Slug A Rising Head 0.36 1.1
Slug B Falling Head 0.49 1.2
Slug B Rising Head 0.57 1.4
Slug G Falling Head 0.31 1.2
Slug G Rising Head 0.42 1.3
Slug C Falling Head 1.42 0.7
Slug C Rising Head 0.70 0.7
Slug D Falling Head 0.89 0.7
Slug D Rising Head 0.79 0.6
Slug B Falling Head 0.32 0.5
Slug B Rising Head 0.82 0.7

0.6

BCA 1.2

RL-4 26-Aug-12 0.21 0.36 Bouwer-Rice BCA

RL-3 2-Nov-12 0.21 0.36 Bouwer-Rice

RL-1 28-Aug-12 0.21 0.37 Bouwer-Rice BCA 0.6

0.25 0.41 Bouwer-Rice BCA 1.2

MW-13 26-Aug-12 0.17 0.33
(assumed) Butler Inertial BCA 360

MW-5 27-Aug-12 0.17 Bouwer-Rice0.33
(assumed) BCA 0.02

OW-UT-9 29-Aug-12
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WELL NAME TEST DATE TEST IDENTIFIER

INITIAL WATER 
LEVEL 

DISPLACEMENT 
(feet)

CASING RADIUS
(feet)

WELL RADIUS
(feet)

ANALYTICAL 
METHOD HSUa

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF ESTIMATED 
HYDRAULIC 

CONDUCTIVITY VALUES
(feet per day)

RIO ALGOM MINING LLC, LISBON FACILITY
TABLE 3.  RESULTS OF SLUG TESTS

Slug B Falling Head 19 ft screen 0.71 5.7
Slug B Falling Head 36 ft screen 0.71 3.5
Slug B Rising Head 19 ft screen 0.59 5.6
Slug B Rising Head 36 ft screen 0.59 3.7
Slug C Falling Head 19 ft screen 0.50 4.4
Slug C Falling Head 36 ft screen 0.50 2.8
Slug C Rising Head 19 ft screen 0.68 5.5
Slug C Rising Head 36 ft screen 0.68 3.6
Slug D Falling Head 19 ft screen 0.91 5.2
Slug D Falling Head 36 ft screen 0.91 3.3
Slug D Rising Head 19 ft screen 0.81 5.5
Slug D Rising Head 36 ft screen 0.81 3.2
Slug A Falling Head 0.27 13.7
Slug A Rising Head 0.32 21.8
Slug B Falling Head 0.08 8.5
Slug B Rising Head 0.35 9.2
Slug F Falling Head 0.34 0.6
Slug F Rising Head 2.21 --- b

Slug C Falling Head 0.42 0.6
Slug C Rising Head 1.65 --- b

Slug B Falling Head 0.49 0.8
Slug B Rising Head 1.00 --- b

Slug A Falling Head 0.32 0.6
Slug A Rising Head 0.54 1.0
Slug G Falling Head 0.49 0.7
Slug G Rising Head 0.75 0.9
Slug F Falling Head 1.37 0.3
Slug F Rising Head 1.79 0.3
Slug A Falling Head 0.79 0.3
Slug A Rising Head 0.85 0.4
Slug A Falling Head 0.72 0.6
Slug A Rising Head 0.64 0.6
Slug B Falling Head 1.16 0.8
Slug B Rising Head 1.00 0.6
Slug G Falling Head 0.71 0.6
Slug G Rising Head 1.26 0.9

25-Aug-12

MW-100 3-Nov-12

RL-5 25-Aug-12 0.21 0.36 Bouwer-Rice BCA 4.3

0.21 0.36 Bouwer-Rice 13.3BCA

0.17 0.33

RL-6

Bouwer-Rice BCA

0.33 Bouwer-Rice BCA 0.8

0.17 0.33 Bouwer-Rice BCA 0.3MW-102 3-Nov-12

MW-102DB 3-Nov-12 0.17 0.33 Bouwer-Rice BBM 0.7

0.7

MW-101 4-Nov-12 0.17
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WELL NAME TEST DATE TEST IDENTIFIER

INITIAL WATER 
LEVEL 

DISPLACEMENT 
(feet)

CASING RADIUS
(feet)

WELL RADIUS
(feet)

ANALYTICAL 
METHOD HSUa

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF ESTIMATED 
HYDRAULIC 

CONDUCTIVITY VALUES
(feet per day)

RIO ALGOM MINING LLC, LISBON FACILITY
TABLE 3.  RESULTS OF SLUG TESTS

Slug A Falling Head 0.61 0.05
Slug A Rising Head 0.63 0.05
Slug F Falling Head 0.52 0.02
Slug F Rising Head 1.56 0.05
Slug C Falling Head 0.66
Slug C Rising Head 0.19
Slug F&C Falling Head 0.42
Slug F&C Rising Head 1.04
Slug C Falling Head 0.70 0.5
Slug C Rising Head 0.72 0.5
Slug G Falling Head 0.47 0.5
Slug G Rising Head 0.38 0.4
Slug C&G Falling Head 1.18 0.4
Slug C&G Rising Head 1.15 0.4

Notes:
a Hydrostratigraphic Unit

BCA - Burro Canyon Aquifer
BBM - Brushy Basin Member of Morrison Formation

b Rising head tests had anomalous responses; results not included in mean estimate
c Water level response too fast to analyze
ft - foot

4-Nov-12 0.17 0.33 Bouwer-Rice BBM 0.04MW-103

UW-1 4-Nov-12 0.17 0.33 Bouwer-Rice BCA 0.4

0.17 0.33 -- BCA not analyzed c --MW-105 4-Nov-12
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cm/sec ft/d cm/sec ft/d
102DB-130-131 MW-102DB 130 to 131 Burro Canyon SANDSTONE; well lithified, primarily 

fine grained, well sorted, rounded to 
subrounded quartz grains, trace 
subrounded clasts up to 1 cm, 
reaction to acid: very weak

2.18E-04 0.6 0.000123 0.3

102DB-145-146 MW-102DB 145 to 146 Morrison; Brushy Basin Member SHALE; well lithified, homogeneous, 
hard to brittle, reaction to acid: none 
(strong on calcite fracture fill)

3.09E-05 0.1 0.0000215 0.1

102DB-156-156.9 MW-102DB 156 to 156.9 Morrison; Brushy Basin Member SANDSTONE; well lithified, mottled 
reddish gray to gray, very fine grained, 
well sorted, very hard, reaction to acid: 
none (strong on calcite fracture fill)

3.60E-09 0.00001 7.93E-09 0.00002

Notes:
ft bgs - feet below ground surface
cm - centimeter
KSAT - Saturated hydraulic conductivity
cm/sec - centimeters per second
ft/d - feet per day

TABLE 4.  SUMMARY OF ESTIMATED SATURATED HYDRAULIC CONDUCTIVITY DATA FROM LABORATORY ANALYSIS
RIO ALGOM MINING LLC, LISBON FACILITY

ESTIMATED HORIZONTAL KSAT ESTIMATED VERTICAL KSAT SAMPLE IDENTIFIER WELL DEPTH INTERVAL (ft bgs) GEOLOGIC FORMATION DESCRIPTION
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WELL NAME EASTING1 NORTHING1

MEASURING 
POINT 

ELEVATION2

(ft msl) 

DEPTH TO 
WATER
(ft bmp)

GROUNDWATER 
ELEVATION3

(ft msl) 

MW-104 2,637,513 589,369 6,705.17 97.64 6,607.53
MW-5 2,639,684 593,009 6,746.81 153.36 6,593.45
OW-UT-9 2,636,715 590,970 6,707.22 122.90 6,584.32
LW-1 2,636,700 594,336 6,725.02 146.15 6,578.87
MW-100 2,636,664 594,323 6,725.37 146.96 6,578.41
MW-102 2,635,889 592,129 6,702.88 125.28 6,577.60
MW-101 2,634,360 593,397 6,710.90 150.65 6,560.25
UW-1 2,636,621 587,297 6,656.04 105.30 6,550.74
H-63 2,637,682 588,202 6,686.49 135.84 6,550.65
MW-105 2,636,131 588,105 6,624.12 73.53 6,550.59
MW-13 2,636,128 587,830 6,644.46 93.92 6,550.54
RL-1 2,633,217 593,676 6,655.49 116.05 6,539.44
RL-3 2,632,620 594,239 6,707.63 170.09 6,537.54
RL-5 2,632,690 595,194 6,689.12 151.83 6,537.29
RL-4 2,631,660 595,070 6,684.29 156.40 6,527.89
EF-3A 2,633,923 589,279 6,584.70 82.37 6,502.33
EF-8 2,633,241 589,567 6,575.77 74.38 6,501.39
EF-6 2,633,033 590,617 6,571.12 71.40 6,499.72
ML-1 2,631,486 591,502 6,533.12 41.31 6,491.81
RL-6 2,627,878 594,632 6,464.76 15.37 6,449.39

MW-106 2,639,306 587,423 6,852.76 247.11 6,605.65
MW-102DB 2,635,877 592,170 6,703.62 122.08 6,581.54
MW-103 2,635,778 589,620 6,663.92 83.44 6,580.48

Notes:
ft msl = feet above mean sea level
ft bmp = feet below measure point elevation
1 North American Datum 1927, Utah State Plane, South
2 1988 North American Vertical Datum
3 Groundwater levels measured on October 29, 2012

Brushy Basin Member Wells

TABLE 5.  PHASE 1 GROUNDWATER ELEVATIONS
RIO ALGOM MINING LLC, LISBON FACILITY

Burro Canyon Aquifer Wells
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SAMPLE IDENTIFIER 102DB-123-123.5 103-22-22.8 103-35.3-36 103-44-44.8 103-56-56.8 103-69.2-70 103-74-74.8
WELL NAME MW-102DB MW-103 MW-103 MW-103 MW-103 MW-103 MW-103
DEPTH INTERVAL (ft bgs) 123 to 123.5 22 to 22.8 35.3 to 36 44 to 44.8 56 to 56.8 69.2 to 70 74 to 74.8
GEOLOGIC FORMATION Burro Canyon Burro Canyon Burro Canyon Burro Canyon Burro Canyon Burro Canyon Morrison; BBM

DESCRIPTION

SANDSTONE; well 
lithified, fine grained, well 
sorted, rounded to 
subrounded quartz grains, 
reaction to acid: very weak

114'-123.5':  abundant 
fracturing with black "sooty" 
staining on fracture 
surfaces

SANDSTONE; well 
lithified, primarily fine 
grained, well sorted, 
rounded to subrounded 
quartz grains, reaction to 
acid: none

CONGLOMERATE; well 
lithified, poorly sorted, 
matrix supported, fine 
grained matrix with 
rounded to subrounded 
clasts up to 1 cm, reaction 
to acid: none

CONGLOMERATE; 
moderately to well lithified, 
poorly sorted, matrix 
supported, fine grained 
matrix with rounded to 
subrounded clasts up to     
1 cm, reaction to acid: 
none

SANDSTONE; well 
lithified, primarily fine 
grained, well sorted, 
rounded to subrounded 
quartz grains, reaction to 
acid: none

55'-58':  vertical fracturing 
with iron oxide staining on 
fracture surfaces

SANDSTONE; well 
lithified, medium to coarse 
grained, poorly sorted, 
coarsens with depth, trace 
green subangular clasts of 
siltstone, reaction to acid: 
none 

SHALE; moderately to well 
lithified, homogeneous, 
reaction to acid: none

Arsenic 0.0213 0.0065 0.0090 0.0088 0.0515 0.1158 0.0052
Barium 0.031 0.397 0.008 B 0.119 0.097 <0.02 <0.02
Cadmium 0.0001 B 0.0004 B <0.0005 <0.0005 0.0002 B <0.0005 0.0001 B
Chromium 0.0014 B 0.0006 B 0.0007 B 0.0015 B 0.0016 B 0.0032 0.0014 B
Lead 0.0009 0.0015 0.0002 B 0.0006 0.0195 0.0210 0.0009
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Selenium 0.0003 B <0.0003 <0.0003 <0.0003 <0.0003 0.0001 B 0.0003 B
Silver <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Uranium <0.0005 <0.0005 <0.0005 0.0002 B 0.0003 B 0.0039 <0.0005

Notes:
ft bgs = feet below ground surface
B = Analyte concentration detected at value between method detection limit and practical quantitation limit (PQL); concentration is estimated. 
mg/L = Milligrams per liter
BBM = Brushy Basin Member
cm = centimeter

1 Concentrations reported in bold font are greater than PQL

LEACHATE CONCENTRATION (mg/L)1

TABLE 6.  SUMMARY OF LEACHATE WATER QUALITY FROM CORE SAMPLES
RIO ALGOM MINING LLC, LISBON FACILITY
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EF-3A
(Hydrasleeve) 6226 O 11/1/2012 C12110105-001B Energy 210 111 1,660 12 705 <5 1,200 2,100 4,860 7.47 6,840 0.16 2.56 0.03 20

EF-3A
(Low-Flow) 6227 O 11/1/2012 C12110105-002B Energy 235 117 1,550 13 722 <5 1,090 2,140 4,880 7.39 6,770 0.128 1.87 0.028 19

EF-3A
(Low-Flow; Duplicate) 6228 DUP 11/1/2012 C12110105-003B Energy 233 116 1,550 13 702 <5 1,100 2,090 4,770 7.35 6,750 0.129 1.85 0.028 19

EF-3A
(Purge) 6229 O 11/1/2012 C12110105-004B Energy 205 108 1,780 12 740 <5 1,340 2,210 5,060 7.49 7,300 0.192 2.72 0.033 22

EF-6
(Hydrasleeve) 6214 O 10/30/2012 C12110024-016B Energy 217 57 459 6 401 <5 479 795 2,170 7.27 3,140 0.014 <0.001 0.013 2.05

EF-6
(Low-Flow) 6215 O 10/30/2012 C12110024-017B Energy 215 55 430 6 388 <5 487 789 2,180 7.3 3,110 0.013 0.002 0.013 1.77

EF-6
(Purge) 6216 O 10/30/2012 C12110024-018B Energy 218 58 388 6 373 <5 455 775 2,080 7.21 3,010 0.013 <0.001 0.012 1.55

EF-8
(Hydrasleeve) 6222 O 10/31/2012 C12110024-009B Energy 209 51 135 5 174 <5 350 363 1,140 7.61 1,670 0.036 0.009 0.011 0.523

EF-8
(Low-Flow) 6223 O 10/31/2012 C12110024-010B Energy 206 55 144 5 191 <5 370 413 1,270 7.61 1,820 0.034 0.011 0.011 0.515

EF-8
(Purge) 6224 O 10/31/2012 C12110024-011B Energy 209 56 144 6 190 <5 374 416 1,270 7.59 1,840 0.036 0.008 0.011 0.537

EF-8
(Purge; Duplicate) 6225 DUP 10/31/2012 C12110024-012B Energy 209 55 146 5 190 <5 374 416 1,310 7.59 1,840 0.035 0.008 0.01 0.528

H-63
(Hydrasleeve) 6249 O 11/3/2012 C12110279-020B Energy 26 5 212 3 67 <5 263 188 629 8.11 1,000 0.065 0.007 0.008 0.0099

H-63
(Low-Flow) 6250 O 11/3/2012 C12110279-021B Energy 26 5 209 3 66 <5 259 183 640 8.11 1,000 0.065 0.008 0.008 0.0097

H-63
(Purge) 6261 O 11/3/2012 C12110279-022B Energy 75 15 118 4 63 <5 230 184 585 7.76 914 0.032 0.005 0.008 0.0089

LW-1
(Hydrasleeve) 6230 O 11/2/2012 C12110279-006B Energy 70 19 31 3 10 <5 208 113 352 7.54 555 <0.001 0.014 0.002 0.0053

LW-1
(Low-Flow) 6231 O 11/2/2012 C12110279-007B Energy 73 17 31 3 10 <5 207 112 362 7.6 552 <0.001 0.004 0.002 0.0045

LW-1
(Purge) 6232 O 11/2/2012 C12110279-008B Energy 70 18 31 3 10 <5 225 112 358 7.54 554 <0.001 <0.001 0.002 0.002

ML-1
(Hydrasleeve) 6211 O 10/30/2012 C12110024-013B Energy 153 44 95 6 145 <5 250 312 928 7.59 1,380 0.007 0.009 0.008 0.0181

ML-1
(Low-Flow) 6212 O 10/30/2012 C12110024-014B Energy 155 44 93 7 146 <5 239 317 922 7.57 1,380 0.006 0.01 0.008 0.018

ML-1
(Purge) 6213 O 10/30/2012 C12110024-015B Energy 176 47 92 6 156 <5 256 345 1,010 7.49 1,480 0.021 0.006 0.009 0.0145

MW-13
(Hydrasleeve) 6235 O 11/3/2012 C12110279-011B Energy 86 33 59 4 50 <5 243 174 549 7.48 850 0.029 0.012 0.009 0.0117

MW-13
(Low-Flow) 6236 O 11/3/2012 C12110279-012B Energy 89 33 63 4 51 <5 243 167 565 7.46 861 0.028 0.012 0.009 0.0119

MW-13
(Purge) 6237 O 11/3/2012 C12110279-013B Energy 88 32 57 4 47 <5 240 168 538 7.45 833 0.027 0.011 0.009 0.0108

MW-100
(Pre-Development) 6208 O 10/31/2012 C12110105-005B Energy 81 63 11 3 11 <5 363 148 503 7.57 791 <0.001 0.001 0.006 0.0045

MW-100
(Hydrasleeve) 6287 O 11/7/2012 C12110375-013B Energy 80 58 11 3 11 <5 357 150 504 7.51 783 <0.001 <0.001 0.006 0.0029

MW-100
(Low-Flow) 6288 O 11/7/2012 C12110375-014B Energy 80 58 11 3 11 <5 356 150 505 7.52 787 <0.001 <0.001 0.006 0.0058

MW-100
(Purge) 6289 O 11/7/2012 C12110375-015B Energy 78 58 11 3 11 <5 356 149 505 7.54 780 <0.001 <0.001 0.007 0.0038

TABLE 7.  SUMMARY OF PHASE 1 WATER QUALITY DATA
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED COMMON CONSTITUENT CONCENTRATION IN MILLIGRAMS PER LITER d

pH
EC

(µmhos/cm)

DISSOLVED TRACE METAL CONCENTRATION IN MG/L e,f

BCA

BCA

BCA

BCA

BCA

Cl

LAB
SAMPLE

ID
ANALYTICAL

LABORATORY cHSU a

BCA

Na
SAMPLE

DATE Mg

BCA

QC
Code b Ca

BCA

As Mo Se UK CO3 HCO3 SO4 TDSWELL/SAMPLING METHOD
SAMPLE

IDENTIFIER
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TABLE 7.  SUMMARY OF PHASE 1 WATER QUALITY DATA
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED COMMON CONSTITUENT CONCENTRATION IN MILLIGRAMS PER LITER d

pH
EC

(µmhos/cm)

DISSOLVED TRACE METAL CONCENTRATION IN MG/L e,f

Cl

LAB
SAMPLE

ID
ANALYTICAL

LABORATORY cHSU a Na
SAMPLE

DATE Mg
QC

Code b Ca As Mo Se UK CO3 HCO3 SO4 TDSWELL/SAMPLING METHOD
SAMPLE

IDENTIFIER
MW-101

(Pre-Development) 6205 O 10/30/2012 C12110024-005B Energy 493 159 4,160 14 1,210 <5 2,950 7,620 13,800 7.25 16,100 0.005 28.6 0.085 73.4

MW-101
(Low-Flow) 6259 O 11/6/2012 C12110375-020B Energy 445 156 4,120 12 1,060 <5 2,900 6,680 14,100 7.31 16,100 0.004 27.5 0.08 76.3

MW-101
(Purge) 6260 O 11/6/2012 C12110375-021B Energy 441 155 4,120 12 1,050 <5 2,870 6,710 13,700 7.3 16,100 0.004 28 0.082 78

MW-101
(Purge; Duplicate) 6281 DUP 11/6/2012 C12110375-022B Energy 442 156 4,110 12 1,060 <5 2,870 6,790 13,100 7.31 16,100 0.003 28.1 0.079 76.3

MW-101
(Hydrasleeve) 6271 O 11/6/2012 C12110375-005B Energy 463 159 4,280 13 1,130 <5 2,940 7,260 13,500 7.34 16,000 0.004 27 0.089 77

MW-102
(Pre-Development) 6203 O 10/30/2012 C12110024-003B Energy 68 48 4,070 15 1,160 31 3,320 4,290 10,900 8.21 13,500 0.071 19.2 0.02 103

MW-102
(Hydrasleeve) 6267 O 11/6/2012 C12110375-001B Energy 40 56 5,110 9 1,260 360 4,270 6,280 14,400 8.64 17,800 0.175 28.3 0.189 146

MW-102
(Hydrasleeve; Duplicate) 6268 DUP 11/6/2012 C12110375-002B Energy 40 57 5,360 10 1,210 300 4,390 6,060 15,000 8.67 17,700 0.133 28.4 0.189 143

MW-102
(Low-Flow) 6269 O 11/6/2012 C12110375-003B Energy 34 51 5,330 9 1,260 360 4,330 6,280 14,400 8.64 17,600 0.212 27.9 0.189 148

MW-102
(Purge) 6270 O 11/6/2012 C12110375-004B Energy 48 56 5,340 10 1,320 240 4,630 6,620 13,700 8.61 17,700 0.109 27.3 0.191 136

MW-105
(Pre-Development) 6207 O 10/31/2012 C12110024-007B Energy 102 29 45 4 56 <5 239 166 555 7.49 859 0.015 0.007 0.01 0.0122

MW-105
(Hydrasleeve) 6283 O 11/7/2012 C12110375-024B Energy 122 32 74 4 98 <5 244 191 748 7.48 1,140 0.011 0.006 0.011 0.0169

MW-105
(Low-Flow) 6284 O 11/7/2012 C12110375-025B Energy 138 36 84 4 124 <5 249 203 862 7.43 1,330 0.008 0.007 0.011 0.0231

MW-105
(Low-Flow; Duplicate) 6285 DUP 11/7/2012 C12110375-011B Energy 146 38 91 5 126 <5 260 204 856 7.47 1,340 0.008 0.006 0.012 0.0248

MW-105
(Purge) 6286 O 11/7/2012 C12110375-012B Energy 114 31 67 4 83 <5 240 183 686 7.47 1,050 0.016 0.004 0.011 0.0155

MW-5
(Hydrasleeve) 6233 O 11/2/2012 C12110279-009B Energy 296 91 18 4 12 <5 317 780 1,460 7.15 1,680 <0.001 <0.001 0.066 0.007

MW-5
(Low-Flow) 6234 O 11/2/2012 C12110279-010B Energy 300 92 18 4 12 <5 318 771 1,490 7.15 1,680 <0.001 0.001 0.064 0.0084

MW-5
(Purge) 6251 O 11/3/2012 C12110279-002B Energy 268 88 17 4 13 <5 321 687 1,350 7.13 1,570 <0.001 <0.001 0.061 0.0087

OW-UT-9
(Hydrasleeve) 6262 O 11/3/2012 C12110279-023B Energy 4 22 15,100 18 1,390 6,240 8,170 10,600 36,200 9.49 36,400 3.28 51.6 0.055 93.4

OW-UT-9
(Hydrasleeve; Duplicate) 6263 DUP 11/3/2012 C12110279-024B Energy 3 22 15,000 18 1,390 6,420 8,050 10,700 37,000 9.49 36,900 3.66 51.7 0.044 93.6

OW-UT-9
(Low-Flow) 6264 O 11/3/2012 C12110279-025B Energy 5 21 14,900 18 1,420 6,600 8,530 10,700 35,400 9.48 37,200 2.9 39.4 0.022 92.1

OW-UT-9
(Purge) 6265 O 11/3/2012 C12110279-026B Energy 4 21 14,700 18 1,380 6,720 7,370 10,600 35,900 9.49 36,600 3.58 51.4 0.046 88.6

RL-1
(Hydrasleeve) 6217 O 10/31/2012 C12110024-019B Energy 579 197 1,990 21 662 <5 1,090 4,410 8,300 7.19 9,710 0.002 10.4 0.069 43

RL-1
(Low-Flow) 6218 O 10/31/2012 C12110024-020B Energy 589 209 2,060 22 685 <5 1,170 4,640 8,680 7.23 10,100 0.002 11.2 0.074 43

RL-1
(Low-Flow; Duplicate) 6219 DUP 10/31/2012 C12110024-021B Energy 596 209 2,050 22 685 <5 1,180 4,640 8,820 7.24 10,000 0.003 11.2 0.073 43

RL-1
(Purge) 6220 O 10/31/2012 C12110024-022B Energy 584 182 2,080 21 679 <5 1,270 4,570 8,620 7.35 10,100 0.004 11.6 0.077 42

RL-3
(Hydrasleeve) 6252 O 11/5/2012 C12110279-003B Energy 540 219 1,450 20 533 <5 902 2,920 5,900 7.21 7,100 0.002 3.62 0.073 25

RL-3
(Low-Flow) 6253 O 11/5/2012 C12110279-004B Energy 581 249 2,000 19 695 <5 1,300 4,140 8,280 7.17 9,600 0.005 6.21 0.08 34.8

RL-3
(Purge) 6254 O 11/5/2012 C12110279-005B Energy 501 216 1,750 18 616 <5 1,150 3,530 7,090 7.31 8,490 0.003 4.52 0.069 27.2

BCA

BCA

BCA

BCA

BCA

BCA

BCA
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TABLE 7.  SUMMARY OF PHASE 1 WATER QUALITY DATA
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED COMMON CONSTITUENT CONCENTRATION IN MILLIGRAMS PER LITER d

pH
EC

(µmhos/cm)

DISSOLVED TRACE METAL CONCENTRATION IN MG/L e,f

Cl

LAB
SAMPLE

ID
ANALYTICAL

LABORATORY cHSU a Na
SAMPLE

DATE Mg
QC

Code b Ca As Mo Se UK CO3 HCO3 SO4 TDSWELL/SAMPLING METHOD
SAMPLE

IDENTIFIER
RL-4

(Hydrasleeve) 6242 O 11/1/2012 C12110105-009B Energy 89 31 49 4 47 <5 224 172 528 7.66 808 <0.001 <0.001 0.005 0.0031

RL-4
(Low-Flow) 6243 O 11/1/2012 C12110105-010B Energy 89 32 49 4 46 <5 225 170 532 7.75 810 <0.001 0.003 0.005 0.0029

RL-4
(Purge) 6244 O 11/1/2012 C12110105-011B Energy 91 32 50 4 48 <5 224 174 546 7.7 818 <0.001 0.001 0.005 0.003

RL-4
(Purge; Duplicate) 6245 DUP 11/1/2012 C12110105-012B Energy 90 32 49 4 48 <5 225 175 547 7.72 819 <0.001 0.001 0.005 0.003

RL-5
(Hydrasleeve) 6246 O 11/2/2012 C12110279-017B Energy 73 18 37 2 15 <5 226 100 360 7.66 572 <0.001 <0.001 0.003 0.002

RL-5
(Low-Flow) 6247 O 11/2/2012 C12110279-018B Energy 73 18 43 3 15 <5 251 104 379 7.66 599 <0.001 0.002 0.003 0.0021

RL-5
(Purge) 6248 O 11/2/2012 C12110279-019B Energy 73 18 42 3 15 <5 237 102 369 7.69 598 <0.001 <0.001 0.003 0.0021

RL-6
(Hydrasleeve) 6209 O 11/1/2012 C12110105-006B Energy 278 96 48 2 39 <5 338 769 1,540 7.78 1,850 0.002 0.018 0.003 0.0166

RL-6
(Low-Flow) 6210 O 11/1/2012 C12110105-007B Energy 280 96 49 2 38 <5 341 751 1,570 7.41 1,810 0.002 0.017 0.003 0.0172

RL-6
(Purge) 6241 O 11/1/2012 C12110105-008B Energy 282 101 49 2 40 <5 338 788 1,540 7.27 1,800 0.002 0.016 0.003 0.0169

UW-1
(Hydrasleeve) 6238 O 11/3/2012 C12110279-014B Energy 111 71 30 4 20 <5 401 228 672 7.33 1,000 0.003 0.005 0.012 0.0244

UW-1
(Low-Flow) 6239 O 11/3/2012 C12110279-015B Energy 120 66 30 4 19 <5 401 223 707 7.31 1,010 0.002 0.006 0.013 0.0261

UW-1
(Purge) 6240 O 11/3/2012 C12110279-001B Energy 114 61 30 4 20 <5 394 221 690 7.38 985 0.003 0.005 0.011 0.0364

MW-102DB
(Pre-Development) 6204 O 10/30/2012 C12110024-004B Energy 14 5 154 4 36 <5 332 55 440 8.48 728 0.006 0.016 <0.001 0.0917

MW-102DB
(Hydrasleeve) 6255 O 11/6/2012 C12110375-016B Energy 14 5 159 4 39 <5 344 64 459 8.1 749 0.005 0.017 <0.001 0.0814

MW-102DB
(Hydrasleeve; Split) 6291 SP 11/6/2012 L97753-01 ACZ 14 5 151 4 43 4 312 63 490 8.4 725 0.0051 0.0169 0.0002 0.0761

MW-102DB
(Low-Flow) 6256 O 11/6/2012 C12110375-017B Energy 13 5 159 4 36 <5 355 60 460 8.13 740 0.004 0.01 <0.001 0.0416

MW-102DB
(Low-Flow; Duplicate) 6257 DUP 11/6/2012 C12110375-018B Energy 13 5 159 4 36 <5 344 60 455 8.11 739 0.004 0.011 <0.001 0.0416

MW-102DB
(Low-Flow; Split) 6292 SP 11/6/2012 L97753-02 ACZ 13 5 150 4 41 5 310 62 480 8.4 713 0.0045 0.0108 0.0004 0.0364

MW-102DB
(Purge) 6258 O 11/6/2012 C12110375-019B Energy 15 9 599 4 270 56 1,080 1,230 3,150 8.69 4,470 0.028 2.25 0.015 11.4

MW-102DB
(Purge; Split) 6293 SP 11/6/2012 L97753-03 ACZ 15 8 486 4 190 46 878 730 2,580 8.8 3,510 0.0286 1.82 0.0131 9.02

MW-103
(Pre-Development) 6206 O 10/31/2012 C12110024-006B Energy 62 16 142 6 22 <5 263 240 618 7.74 941 <0.001 0.011 <0.001 0.047

MW-103
(Hydrasleeve) 6272 O 11/7/2012 C12110375-006B Energy 655 213 529 18 1,180 <5 456 1,580 4,380 7.05 5,850 <0.001 0.036 0.023 8.81

MW-103
(Low-Flow) 6273 O 11/7/2012 C12110375-007B Energy 654 214 537 18 1,200 <5 471 1,540 4,310 7.13 5,930 <0.001 0.012 0.02 8.55

MW-103
(Purge) 6276 O 11/7/2012 C12110375-010B Energy 676 222 515 18 1,210 <5 467 1,500 4,440 6.99 5,970 <0.001 0.013 0.025 9.66

MW-106
(Pre-Development) 6201 O 10/29/2012 C12110024-001B Energy 133 56 479 22 85 <5 234 1,170 2,050 7.55 2,740 0.002 0.014 <0.001 0.0086

MW-106
(Purge/Bailer) 6274 O 11/7/2012 C12110375-008B Energy 115 55 442 16 77 <5 243 1,290 2,170 7.85 2,840 <0.001 0.007 <0.001 0.0043

MW-106
(Purge/Bailer) 6303 O 11/28/2012 C12111026-003B Energy 125 60 498 17 75 <5 241 1,230 2,220 7.77 2,820 0.001 0.007 <0.001 0.0034

MW-104
(Pre-Development) 6202 O 10/29/2012 C12110024-002B Energy 59 14 369 6 117 <5 465 378 1,180 7.69 1,760 0.003 0.122 0.005 0.164

MW-104
(Purge/Bailer) 6275 O 11/7/2012 C12110375-009B Energy 88 21 250 5 113 <5 474 247 968 7.72 1,490 0.002 0.119 0.004 0.21

MW-104
(Purge/Bailer) 6304 O 11/28/2012 C12111026-004 Energy 84 23 202 4 109 <5 470 209 925 7.76 1,410 0.002 0.096 0.004 0.215

BBM

BCA

BCA

BBM

BBM

BCA

BCA

PW
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TABLE 7.  SUMMARY OF PHASE 1 WATER QUALITY DATA
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED COMMON CONSTITUENT CONCENTRATION IN MILLIGRAMS PER LITER d

pH
EC

(µmhos/cm)

DISSOLVED TRACE METAL CONCENTRATION IN MG/L e,f

Cl

LAB
SAMPLE

ID
ANALYTICAL

LABORATORY cHSU a Na
SAMPLE

DATE Mg
QC

Code b Ca As Mo Se UK CO3 HCO3 SO4 TDSWELL/SAMPLING METHOD
SAMPLE

IDENTIFIER
Equipment Blank - Rinsate #1

(After RL-1) 6221 O 10/31/2012 C12110024-008B Energy <1 <1 2 <1 <1 <5 <5 <1 74 5.74 2 <0.001 0.001 <0.001 0.0004

Equipment Blank - Rinsate #2
(After OW-UT-9) 6266 O 11/3/2012 C12110279-016B Energy <1 <1 <1 <1 1 <5 8 <1 72 6.8 12 <0.001 <0.001 <0.001 <0.0003

Equipment Blank - Rinsate #3
(After MW-101) 6282 O 11/6/2012 C12110375-023B Energy <1 <1 <1 <1 <1 <5 <5 <1 67 5.85 13 <0.001 0.002 <0.001 0.0022

a HYDROSTRATIGRAPHIC UNIT b QC CODES c ANALYTICAL LABORATORIES d COMMON CONSTITUENTS e TRACE METALS
BCA = Burro Canyon Aquifer O = Original Sample Energy = Energy Laboratories Ca = Calcium HCO3 = Bicarbonate As = Arsenic
BBM = Brushy Basin Member of Morrison Formation DUP = Duplicate Sample ACZ = ACZ Laboratories, Inc. Mg = Magnesium SO4 = Sulfate Mo = Molybdenum
PW = Perched Water in Burro Canyon Formation    SP = Split Sample Na = Sodium TDS = Total dissolved solids Se = Selenium
NA = Not applicable K = Potassium EC = Electrical Conductivity U = Uranium

Cl = Chloride
CO3 = Carbonate

f Concentrations shown in bold font are greater than compliance concentration specified in Utah Radioactive Materials License UT1900481 (see table below)

As Mo Se U
3.06 23.34 0.93 96.87
2.63 58.43 0.10 101.58
--- --- --- 0.32
--- --- --- 3.9
--- --- --- 0.30
--- --- --- 0.26
--- --- --- 42.1
--- --- --- 37.3
--- --- --- 0.06
--- --- --- 0.028

mg/L = Milligrams per liter µmhos/cm = micromhos per centimeter
POC = Point of Compliance
POE = Point of Exposure
--- = Standard not established

Target Action Level for Trend Well H-63
Target Action Level for Trend Well LW-1

CONSTITUENT CONCENTRATION (mg/L)
COMPLIANCE STANDARD

Target Action Level for Trend Well ML-1
Target Action Level for Trend Well EF-8
Target Action Level for Trend Well EF-6

Target Action Level for Trend Well RL-1
Target Action Level for Trend Well RL-3

Alternate Concentration Limit for POC Well EF-3A
Alternate Concentration Limit for POC Well OW-UT-9
Compliance Limit for POE Wells RL-4, RL-5, and RL-6

NA
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FIGURE 1.  SITE MAP, RIO ALGOM MINING LLC,  LISBON FACILITY

EXPLANATION

Fault

Long Term Surveillance and
Maintenance Boundary

Rio Algom Mining LLC
Property Boundary

Well and Identifier
LW-1
!(

!(

_̂(

LISBON
FACILITY

UTAH
La Sal

Salt Lake
City



Phase 1 Well and Identifier,
Burro Canyon Aquifer

MW-100
!(

Phase 1 Well and Identifier,
Brushy Basin Member of
Morrison Formation

MW-106
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

Image Source:  Google Earth Pro 2012
Image Source:  Google Earth Pro 2012

RL-5RL-4

LW-1

H-63

UW-1
MW-13

RL-6
RL-3

RL-1
MW-5

MW-105

MW-100

ML-1

EF-8

EF-6

EF-3A
MW-104

MW-102

MW-101

OW-UT-9

MW-102DB

MW-103

MW-106

109°17'0"W

109°17'0"W

109°18'0"W

109°18'0"W

109°19'0"W

109°19'0"W
38

°1
7'

0"
N

38
°1

7'
0"

N

38
°1

6'
0"

N

38
°1

6'
0"

N

0 1,000 2,000

Feet

GIS\1350.14\Phase1_Wells_Fall2012.mxd\05March2013      NAD27_SP_Utah_So.

FIGURE 2.  PHASE 1 WELL LOCATIONS, RIO ALGOM MINING LLC,  LISBON FACILITY
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FIGURE 3.  ESTIMATED ELEVATION OF GEOLOGIC CONTACT BETWEEN BURRO CANYON
                    FORMATION AND BRUSHY BASIN MEMBER, RIO ALGOM MINING LLC,
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FIGURE 4.  SITE MAP WITH HYDROGEOLOGIC SECTION LINES, RIO ALGOM MINING LLC,
                    LISBON FACILITY
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FIGURE 8.  ESTIMATED HORIZONTAL HYDRAULIC CONDUCTIVITY VALUES FROM SLUG TESTING, 
                    BURRO CANYON AQUIFER, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 9.  ESTIMATED HORIZONTAL HYDRAULIC CONDUCTIVITY VALUES FROM SLUG TESTING, 
                    BRUSHY BASIN MEMBER, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 10.  PHASE 1 GROUNDWATER ELEVATIONS, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 11.  TOTAL DISSOLVED SOLIDS CONCENTRATIONS IN GROUNDWATER, BURRO CANYON
                      AQUIFER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 12.  DISSOLVED URANIUM CONCENTRATIONS IN GROUNDWATER, BURRO CANYON
                      AQUIFER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 13.  DISSOLVED ARSENIC CONCENTRATIONS IN GROUNDWATER, BURRO CANYON
                      AQUIFER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 14.  DISSOLVED SELENIUM CONCENTRATIONS IN GROUNDWATER, BURRO CANYON
                      AQUIFER, FALL 2012,  RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 15.  DISSOLVED MOLYBDENUM CONCENTRATIONS IN GROUNDWATER, BURRO CANYON
                      AQUIFER, FALL 2012,  RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 16.  TOTAL DISSOLVED SOLIDS CONCENTRATIONS IN GROUNDWATER, BRUSHY BASIN
                      MEMBER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 17.  DISSOLVED URANIUM CONCENTRATIONS IN GROUNDWATER, BRUSHY BASIN
                      MEMBER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 18.  DISSOLVED ARSENIC CONCENTRATIONS IN GROUNDWATER, BRUSHY BASIN
                      MEMBER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE 19.  DISSOLVED SELENIUM CONCENTRATIONS IN GROUNDWATER, BRUSHY BASIN
                      MEMBER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY

EXPLANATION

Fault
Long Term Surveillance and
Maintenance Boundary
Rio Algom Mining LLC
Property Boundary

Well and Identifier!(
MW-103

0.025

NOTES:
ND = Concentration < 0.001 mg/L
mg/L = Milligrams Per Liter

Selenium Concentration (mg/L)

0.0001 to 0.00099―
0.001 to 0.0099―

0.01 to 0.099―

0.1 to 0.99―

1 to 9.99―

10 to 99.99―

  100≥

   0.0001<

!(
!(
!(
!(
!(
!(
!(

!(

Maximum Detected
Concentration from
Phase 1 Sampling Event

0 1,000 2,000

Feet



!(

!(

!(

MW-102DB
2.25

MW-103
0.036

MW-106
0.014

Image Source:  Google Earth Pro 2012

109°17'0"W

109°17'0"W

109°18'0"W

109°18'0"W

109°19'0"W

109°19'0"W
38

°1
7'0

"N

38
°1

7'0
"N

38
°1

6'0
"N

38
°1

6'0
"N

38
°1

5'0
"N

38
°1

5'0
"N

GIS\1350.14\WQ\Mo_BrushyBasin_Fall2012_V2\06March2013     NAD27_SP_Utah_So.

FIGURE 20.  DISSOLVED MOLYBDENUM CONCENTRATIONS IN GROUNDWATER, BRUSHY BASIN
                      MEMBER, FALL 2012, RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE A-9.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-5 Qea Silty SAND yellowish red 

[5YR 5/6]

Silty SAND; non-lithified, well sorted, reaction to acid: none dry, loose silty sand

5-10 Kd Sltst greenish gray 

[GLEY 6/10Y]

SILTSTONE; weakly lithified, friable, reaction to acid: 

moderate

weathered; orange iron oxide 

staining

subrounded to subangular chips up 

to 2 cm

10-20 Kd SS gray 

[GLEY 5/10Y]

SANDSTONE; weakly to moderately lithified, very fine 

grained, well sorted, reaction to acid: none

trace iron oxide staining subrounded chips up to 1 cm

20-30 Kd SH very dark gray 

[GLEY 3/N]

SHALE; weakly to moderately lithified, carbonaceous, soft to 

friable, reaction to acid: none

subrounded to subangular chips up 

to 2 cm

30-40 Kd SS yellowish brown

[10YR 5/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded quartz grains, reaction to acid: weak

common iron oxide staining subrounded to subangular chips up 

to 2 cm

40-50 Kd SS yellowish brown

[10YR 5/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded quartz grains, reaction to acid: very weak

common iron oxide staining rounded chips up to 0.2 cm

50-60 Kd SS/Sltst brownish yellow

[10YR 6/8]

SANDSTONE; well lithified, very fine grained, well sorted, 

rounded quartz grains, with interbedded lenses of yellowish 

brown siltstone, reaction to acid: weak

common iron oxide staining rounded to subrounded chips up to 

1 cm

60-70 Kd SS yellowish brown

[10YR 5/6]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded quartz grains , reaction to acid: moderate

common iron oxide staining subrounded to subangular chips up 

to 1 cm

QUATERNARY EOLIAN AND ALLUVIAL DEPOSITS (Qea)

DAKOTA SANDSTONE (Kd)

MW-100_Detailed log.xlsx



FIGURE A-9.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70-80 Kbc Sltst greenish gray 

[GLEY 5/5G]

SILTSTONE; weakly lithified, soft to friable, reaction to acid: 

none

subangular chips up to 2 cm

80-90 Kbc Sltst greenish gray 

[GLEY 5/5G]

dusky red 

[2.5YR 3/2]

SILTSTONE; weakly lithified, interbedded greenish gray, 

reddish brown, and gray, soft to friable, reaction to acid: 

weak

angular to subangular chips up to 

1.5 cm

90-100 Kbc Sltst greenish gray 

[GLEY 5/5G]

SILTSTONE; moderately lithified, interbedded greenish gray, 

reddish brown, and gray, soft to friable, reaction to acid: 

weak

subrounded to subangular chips up 

to 1 cm

100-110 Kbc LS/SS dark reddish gray

[2.5YR 5/1]

LIMESTONE; well lithified, hard, with interbedded lenses of 

greenish gray, very fine grained sandstone, reaction to acid: 

strong

angular to subangular chips up to 

1.5 cm

110-120 Kbc SS light greenish gray 

[GLEY 7/10GY]

SANDSTONE; moderately lithified, very fined grained, well 

sorted, reaction to acid: weak

subrounded chips up to 1.5 cm

120-130 Kbc SS brownish yellow

[10YR 6/6]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded quartz grains, with interbedded lenses of greenish 

gray siltstone, reaction to acid: moderate

trace iron oxide staining subrounded chips up to 0.8 cm

130-140 Kbc SS pale yellow

[2.5Y 7/3]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, rounded quartz grains, reaction to 

acid: moderate

trace iron oxide staining; cuttings 

moist

subrounded chips up to 1 cm

140-150 Kbc SS/Sltst pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, rounded quartz grains, with 

interbedded lenses of yellowish brown siltstone, reaction to 

acid: moderate

trace iron oxide staining; cuttings 

moist

rounded to subrounded chips up to 

0.5 cm

BURRO CANYON FORMATION (Kbc)

MW-100_Detailed log.xlsx



FIGURE A-9.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

150-160 Kbc Sltst greenish gray 

[GLEY 5/5G]

SILTSTONE; well lithified, soft to friable, reaction to acid: 

moderate to strong

cuttings moist subrounded chips up to 0.5 cm

160-170 Kbc SS pale yellow

[2.5Y 7/3]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, subrounded quartz grains, reaction 

to acid: moderate

trace iron oxide staining; cuttings 

damp

subrounded chips up to 0.8 cm

170-180 Kbc SS pale yellow

[2.5Y 7/3]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, subrounded quartz grains, reaction 

to acid: very weak

cuttings saturated; borehole 

producing <1 gpm

rounded chips up to 0.2 cm

180-190 Kbc SS/Sltst pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, subrounded quartz grains, with 

interbedded lenses of olive green siltstone, reaction to acid: 

very weak

cuttings saturated; borehole 

producing <5 gpm

rounded to angular chips up to 0.8 

cm

190-200 Kbc SS/Sltst pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine to medium grained, well 

sorted, clast-supported, subrounded quartz grains, 

interbedded lenses of olive green siltstone, reaction to acid: 

very weak

cuttings saturated; borehole 

producing <5 gpm

rounded to angular chips up to 0.5 

cm

200-208 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, coarse grained; poorly sorted, 

matrix supported, trace clasts up to 0.5 cm, gravel-size 

clasts consist of rounded dark gray sandstone, angular red 

chert, and green shale, reaction to acid: very weak

cuttings saturated; borehole 

producing ~10 gpm

rounded to angular chips up to 0.5 

cm

MW-100_Detailed log.xlsx



FIGURE A-10.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-5 Qea Silty SAND yellowish red 

[5YR 5/6]

Silty SAND; non-lithified, well sorted, reaction to acid: none dry, loose silty sand

5-10 Kbc SS light gray

[10YR 7/2]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

orange iron oxide staining angular to subangular chips up to 5 

cm

10-20 Kbc SS/LS brown

[10YR 5/3]

SANDSTONE; well lithified, fine grained, well sorted, with 

interbedded lenses of gray limestone, reaction to acid: 

strong

trace iron oxide staining angular to subangular chips up to 5 

cm

20-30 Kbc Sltst/LS/

SS

brown

[10YR 5/3]

light greenish

gray

[GLEY 7/5G]

SILTSTONE; weakly to well lithified, with interbedded lenses 

of gray limestone and gray fine grained sandstone, reaction 

to acid: moderate to strong

subrounded to subangular chips up 

to 2 cm

30-40 Kbc SS pale brown

[10YR 7/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

trace iron oxide staining subrounded to subangular chips up 

to 1 cm

40-50 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE; well lithified, hard, reaction to acid: strong angular to subangular chips up to 

1.5 cm

50-60 Kbc SS/Sltst pale olive

[5Y 6/3]

SANDSTONE; weakly to well lithified, fine grained, well 

sorted, with interbedded lenses of soft, greenish gray 

siltstone, reaction to acid: none

subrounded to subangular chips up 

to 0.5 cm

60-70 Kbc SS pale yellow

[5Y 7/2]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, rounded to subrounded quartz grains, reaction to 

acid: moderate

subrounded to subangular chips up 

to 1.5 cm

QUATERNARY EOLIAN AND ALLUVIAL DEPOSITS (Qea)

BURRO CANYON FORMATION (Kbc)

MW-101_Detailed log.xlsx



FIGURE A-10.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70-80 Kbc SS pale yellow

[5Y 7/2]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, rounded to subrounded quartz grains; reaction to 

acid: moderate

subangular chips up to 0.8 cm

80-90 Kbc SS pale olive

[5Y 6/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, rounded to subrounded quartz grains, reaction to 

acid: strong

subrounded to subangular chips up 

to 0.8 cm

90-100 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak

pulverized, fine sand sized chips 

(1/8-1/4 mm)

100-110 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak 

subangular chips up to 0.2 cm

110-120 Kbc Sltst/SS yellow

[2.5Y 7/6]

SILTSTONE; weakly lithified, with interbedded lenses of 

white, fine grained sandstone, reaction to acid: none

trace iron oxide staining subrounded to subangular chips up 

to 1 cm

120-130 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak 

trace iron oxide staining rounded chips up to 0.3 cm

130-140 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none

trace iron oxide staining subrounded to subangular chips up 

to 1 cm

140-150 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak 

trace iron oxide staining rounded chips up to 0.3 cm

150-160 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none

angular to subangular chips up to 1 

cm

MW-101_Detailed log.xlsx



FIGURE A-10.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

160-165 Jmb SH dusky red

[10R 3/4]

greenish gray 

[GLEY 6/5G]

SHALE; moderately lithified, reaction to acid: none angular to subangular chips up to 2 

cm

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-101_Detailed log.xlsx



FIGURE A-11.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-10 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE, well lithified, hard, reaction to acid: strong weathered angular to subangular chips up to 

0.8 cm

10-13 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE, well lithified, hard, reaction to acid: moderate 

to strong

weathered angular to subangular chips up to 

1.5 cm

13-20 Kbc Sltst dusky red

[10R 3/4]

SILTSTONE; weakly lithified, reaction to acid: none weathered angular to subangular chips up to 

1.5 cm

20-25 Kbc Sltst greenish gray

[GLEY 6/5G]

SILTSTONE; weakly lithified, reaction to acid: moderate angular to subangular chips up to 

1.5 cm

25-30 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; moderately lithified, very fine grained, well 

sorted, reaction to acid: moderate

angular to subangular chips up to 

1.5 cm

30-40 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

pulverized, fine sand sized chips 

(1/8-1/4 mm)

40-50 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

subrounded chips up to 1 cm

50-60 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

trace iron oxide staining subrounded chips up to 1 cm

60-70 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: 

moderate

trace iron oxide staining subrounded chips up to 1 cm

BURRO CANYON FORMATION (Kbc)

MW-102_Detailed log.xlsx



FIGURE A-11.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70-80 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: weak 

subrounded chips up to 0.8 cm

80-85 Kbc Sltst olive

[5Y 5/4]

SILTSTONE; weakly lithified, soft to friable, reaction to acid: 

none

subrounded chips up to 0.8 cm

85-90 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: none

subrounded chips up to 0.8 cm

90-100 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: weak 

pulverized, fine sand sized chips 

(1/8-1/4 mm)

100-110 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

110-120 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, clast 

supported, subrounded quartz grains, reaction to acid: none

subrounded chips up to 0.8 cm

120-130 Kbc SS/Sltst pale yellow

[2.5Y 7/4]

SANDSTONE; moderately to well lithified, fine grained, well 

sorted, subrounded quartz grains, with interbedded lenses of 

olive green siltstone, reaction to acid: very weak

trace iron oxide staining subrounded to subangular chips up 

to 1.5 cm

130-136 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: very weak

cuttings damp at 130' subrounded to subangular chips up 

to 1.5 cm

MW-102_Detailed log.xlsx



FIGURE A-11.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

136-138 Jmb SH pale green 

[GLEY 6/5G]

SHALE; weakly to moderately lithified, reaction to acid: none angular to subangular chips up to 

0.8 cm

138-141 Jmb SH dusky red

[10R 3/4]

SHALE; moderately lithified, fissile, reaction to acid: none angular chips up to 0.8 cm

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-102_Detailed log.xlsx



FIGURE A-12.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102DB

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 5

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-2 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE; non-lithified, weathered, reaction to acid: 

strong

weathered, loose Boring was advanced from 2' bgs 

to 170' bgs (34' below the Kbc/Jmb 

contact) with PQ core barrel to 

retrieve continuous core samples; 

borehole reamed to 140 ' bgs with 

12-inch diameter hammer bit; 

borehole reamed from 140' to 178' 

bgs with 8-inch diameter tricone 

corehole chaser bit

2-7 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE; well lithified, crystalline, hard, reaction to acid:  

strong

abundant fractures, orange and 

black oxide staining on fracture 

surfaces

8-11.5 Kbc LS greenish gray

[GLEY 6/10G]

LIMESTONE, well lithified, crystalline, hard, reaction to acid:  

strong

abundant fractures, orange and 

black oxide staining on fracture 

surfaces, calcite infill on fracture 

surfaces

11.5-21 Kbc Sltst dusky red

[10R 3/4]

SILTSTONE; weakly lithified, reaction to acid: moderate weathered, common iron oxide 

staining on fracture surfaces

15'-17':  no recovery 

21-26 Kbc SS dusky red

[10R 3/4]

SANDSTONE; moderately to well lithified, very fine to fine 

grained, well sorted, reaction to acid: weak

trace iron oxide staining

26-28.5 Kbc Sltst greenish gray

[GLEY 6/5G]

SILTSTONE; moderately lithified, homogeneous, reaction to 

acid: none

trace iron oxide staining

28.5-31 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, subrounded quartz grains, interval contains thin 

stringers of green siltstone, reaction to acid: none

common iron oxide staining

BURRO CANYON FORMATION (Kbc)

MW-102DB_Detailed log.xlsx



FIGURE A-12.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102DB

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 5

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

31-43 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, primarily fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: weak

trace iron oxide staining

31' - 32':  trace subrounded clasts up to 0.5 cm

36' - 36.5':  medium to coarse grained sandstone lens

39' - 39.5':  medium to coarse grained sandstone lens

43-44.5 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, coarse grained, poorly sorted, 

matrix supported, coarsens with depth, reaction to acid: 

weak

trace iron oxide staining

44' - 44.5':  conglomerate lens, matrix supported, fine 

grained matrix with subrounded clasts up to 2 cm

44.5-46 Kbc Sltst pale yellow

[2.5Y 8/3]

SILTSTONE; well lithified, trace coarse grained subrounded 

clasts, reaction to acid: weak

trace iron oxide staining

46-49 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: weak

trace iron oxide staining

48' 48.3':  coarse grained sandstone lens 

49-56 Kbc Cgl pale yellow

[2.5Y 8/3]

CONGLOMERATE; well lithified, poorly sorted, matrix 

supported, fine grained matrix with subrounded clasts up to 

1.5 cm, reaction to acid: moderate

56-59 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: weak

MW-102DB_Detailed log.xlsx



FIGURE A-12.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102DB

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 5

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

59-81 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, primarily fine grained, well 

sorted, subrounded quartz grains, reaction to acid: none 

(strong on calcite fracture fill)
60' - 61':  very fined grained sandstone lens

74' - 75':  medium grained sandstone lens

81-84 Kbc Sltst olive

[5Y 5/4]

SILTSTONE: moderately to well lithified, homogeneous, 

reaction to acid: none

81'-83': abundant iron oxide 

staining

84-90 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none 

(strong on calcite fracture fill)

86'-88': vertical fracturing with 

calcite infill

90-91 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; moderately lithified, medium grained with 

green silty matrix, poorly sorted, reaction to acid: none

common iron oxide staining

91-97 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

91'-95':  vertical fracturing with 

calcite on fracture surfaces

95' - 97':  thin green siltstone stringers (<2mm) 

97-97.2 Kbc Sltst olive

[5Y 5/4]

SILTSTONE; moderately lithified, reaction to acid: very weak

97.2-128 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

107'-110':  vertical fracturing with 

black "sooty" staining on fracture 

surfaces

114'-123.5':  abundant fracturing 

with black "sooty" staining on 

fracture surfaces

123.5'-124':  orange and black 

staining on fracture surfaces

trace iron oxide staining;

62'-65': vertical fracturing with 

calcite crystals fracture surfaces

67'-69': vertical fracturing with 

calcite crystals on fracture surfaces

71'-74':  vertical fracturing with 

calcite infill

80'-81':  vertical fracturing with 

calcite infill

MW-102DB_Detailed log.xlsx



FIGURE A-12.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102DB

RIO ALGOM MINING LLC, LISBON FACILITY
4 of 5

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

128-128.5 Kbc Cgl pale yellow

[2.5Y 8/3]

CONGLOMERATE; well lithified, poorly sorted, matrix 

supported, fine grained matrix with subrounded clasts up to 

3 cm, reaction to acid: weak

128.5-133 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, primarily fine grained, well 

sorted, rounded to subrounded quartz grains, trace 

subrounded clasts up to 1 cm, reaction to acid: very weak

trace iron oxide staining

133-135.8 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; moderately lithified, fine to medium grained, 

coarsens with depth, well sorted, reaction to acid: none

weathered appearance, abundant 

fractures, dark orange to brown 

iron oxide staining on fracture 

surfaces

133'-135':  poor recovery

135.8-136.9 Jmb SH pale green 

[GLEY 6/5G]

SHALE; well lithified, fissile, reaction to acid: none iron oxide staining across entire 

interval

136.9-138 Jmb SH pale green 

[GLEY 6/5G]

SHALE; well lithified, fissile, reaction to acid: none

138-140 Jmb SH dusky red

[10R 3/4]

reddish gray

[10Y 5/1]

SHALE; well lithified, mottled reddish brown to reddish gray 

to greenish gray, homogeneous, hard, reaction to acid: none

abundant fracturing with yellowish 

brown mineral infill, not calcite 

140-141.5 Jmb SH dusky red

[10R 3/4]

pale green 

[GLEY 6/5G]

SHALE; well lithified, mottled reddish brown to greenish 

gray, fissile, reaction to acid: none

common fracturing with brown 

mineral infill

141.5-155 Jmb SH dusky red

[10R 3/4]

SHALE; well lithified, homogeneous, hard to brittle, reaction 

to acid: none (strong on calcite fracture fill)

142'-151':  very small fractures in 

core sample

153'-154':  vertical fracture with 

calcite on fracture surfaces 

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-102DB_Detailed log.xlsx



FIGURE A-12.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-102DB

RIO ALGOM MINING LLC, LISBON FACILITY
5 of 5

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

155-165 Jmb SS dusky red

[10R 3/4]

reddish gray

[10Y 5/1]

SANDSTONE; well lithified, mottled reddish gray to gray, 

very fine grained, well sorted, very hard, reaction to acid: 

none (strong on calcite fracture fill)

159'-163':  vertical fracturing with 

calcite and pyrite crystals on 

fracture faces

165-170 Jmb SH dusky red

[10R 3/4]

SHALE; well lithified, fissile, very thin laminations, reaction 

to acid: none

Stopped coring at 170'

170-178 Jmb SH dusky red

[10R 3/4]

SHALE; well lithified, fissile, reaction to acid: none Borehole advanced from 170' bgs 

to 178' bgs (total depth) with 8-inch 

diameter tricone bit

MW-102DB_Detailed log.xlsx



FIGURE A-13.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-103

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-4.5 Kbc SS pale brown

[10YR 7/3]

SANDSTONE; well lithified, fine grained, well sorted, 

reaction to acid: none

trace iron oxide staining, trace 

black oxide staining

Boring was advanced from 2' bgs 

to 77' bgs (4' below the Kbc/Jmb 

contact) with PQ core barrel to 

retrieve continuous core samples; 

borehole was reamed with 8-inch 

diameter tricone corehole chaser 

bit to 77' bgs

4.5-6 Kbc Sltst brownish yellow

[10YR 6/8]

SILTSTONE; weakly lithified, friable, reaction to acid: 

moderate

weathered, iron oxide staining 100% core sample recovery from 

2' to 77' bgs

6-14 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

8'-14':  abundant fractures with iron 

oxide staining on fracture surfaces

14-14.5 Kbc SS light brownish 

gray

[2.5Y 6/2]

SANDSTONE; well lithified, medium to coarse grained, 

poorly sorted, clast supported, reaction to acid: none

14.5-16 Kbc Sltst pale olive

[5Y 6/3]

SILTSTONE; well lithified, reaction to acid: none common iron oxide staining

16-17 Kbc SS pale yellow

[5Y 7/3]

SANDSTONE; well lithified, very fine grained, well sorted, 

reaction to acid: none

abundant iron oxide staining

17-35 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, primarily fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none
26' - 27':  green siltstone stringers less than 2mm thick

28.5' - 29':  coarse sandstone lens with green matrix

32' - 34':   thin lenses of medium grained sandstone

BURRO CANYON FORMATION (Kbc)

22'-22.5': fracture with "sooty" 

black oxide staining on fracture 

surfaces

25': black oxide staining

MW-103_Detailed log.xlsx



FIGURE A-13.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-103

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

35-37 Kbc Cgl pale yellow

[5Y 7/4]

CONGLOMERATE; well lithified, poorly sorted, matrix 

supported, fine grained matrix with rounded to subrounded 

clasts up to 1 cm, reaction to acid: none

common iron oxide staining

37-44 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none

44-45 Kbc Cgl pale yellow

[2.5Y 8/3]

CONGLOMERATE; moderately to well lithified, poorly 

sorted, matrix supported, fine grained matrix with rounded to 

subrounded clasts up to 1 cm, reaction to acid: none

45-58.5 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, primarily fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none
48.5' - 49':  coarse sandstone lens with orange staining

51.5' - 52.5':  coarse sandstone lens with orange staining

58.5-63.8 Kbc SS pale yellow

[5Y 7/3]

SANDSTONE; well lithified, medium to coarse grained, 

poorly sorted, coarsens with depth, trace green subangular 

clasts of siltstone, reaction to acid: none 

common iron oxide staining

63.8-64 Kbc Sltst olive

[5Y 5/4]

SILTSTONE; weakly lithified, friable, reaction to acid: none

64-70.5 Kbc SS pale yellow

[2.5Y 8/3]

SANDSTONE; well lithified, medium to coarse grained, 

poorly sorted, coarsens with depth, trace green subangular 

clasts of siltstone, reaction to acid: none 

64'-65.5': abundant iron oxide 

staining

66.5'-68':  common trace iron oxide 

staining

68'-70':  abundant iron oxide 

staining 

48.5'-49': iron oxide staining

51.5'-52.5':  trace iron staining

52.5'-53.5':  vertical fracturing with 

iron oxide staining on fracture 

surfaces

55'-58':  vertical fracturing with iron 

oxide staining on fracture surfaces

MW-103_Detailed log.xlsx



FIGURE A-13.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-103

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70.5-71.5 Kbc Cgl light gray

[2.5Y 7/1]

CONGLOMERATE; well lithified, well sorted, clast 

supported, clasts rounded up to 1 cm, reaction to acid: none

common iron oxide staining

71.5-73.3 Kbc SS light gray

[2.5Y 7/2]

SANDSTONE; well lithified, medium to coarse grained, 

poorly sorted, coarsens with depth, trace green subangular 

clasts of siltstone, reaction to acid: none 

common iron oxide staining

73.3-74.5 Jmb SH olive yellow

[5Y 6/6]

SHALE; moderately to well lithified, homogeneous, reaction 

to acid: none

heavy orange iron oxide staining

74.5-77 Jmb SH greenish gray

[GLEY 5/5G]

SHALE; moderately to well lithified, homogeneous, reaction 

to acid: none

77-114 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately to well lithified, fissile, reaction to acid: 

none

Borehole advanced from 77' bgs to 

114' bgs (total depth) with 8-inch 

diameter tricone bit

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-103_Detailed log.xlsx



FIGURE A-14.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-104

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-10 Kbc SS/Sltst pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, with interbedded thin lenses of 

pale green siltstone, reaction to acid: moderate

subangular chips up to 2 cm

10-20 Kbc SS/Sltst pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, with interbedded thin lenses of 

pale green siltstone, reaction to acid: none

subrounded to subangular chips up 

to 0.5 cm

20-30 Kbc SS/Sltst pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, with interbedded thin lenses of 

pale green siltstone, reaction to acid: none

subrounded to subangular chips up 

to 1 cm

30-40 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

40-50 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

50-60 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

60-70 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

70-80 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

80-90 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

subrounded chips up to 1 cm

BURRO CANYON FORMATION (Kbc)

MW-104_Detailed log.xlsx



FIGURE A-14.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-104

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

90-99 Kbc SS olive

[5Y 5/4]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

trace iron oxide staining subrounded chips up to 1 cm

99-103 Jmb SH pale green 

[GLEY 6/5G]

SHALE; moderately lithified, weathered, friable, reaction to 

acid: none

subangular chips up to 1.5 cm

103-110 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately lithified, reaction to acid: none angular to subangular chips up to 

0.8 cm

110-120 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately lithified, reaction to acid: none angular to subangular chips up to 

0.8 cm

120-130 Jmb SH dusky red

[2.5YR 4/2]

SHALE; moderately lithified,reaction to acid: none angular to subangular chips up to 

0.8 cm

130-140 Jmb SH dusky red

[2.5YR 4/4]

SHALE; moderately lithified, reaction to acid: none subangular chips up to 1 cm

140-150 Jmb SH dusky red

[2.5YR 3/3]

SHALE; moderately lithified, reaction to acid: none subrounded to subangular chips up 

to 1 cm

150-160 Jmb SH reddish gray

[2.5YR 6/1]

SHALE; moderately lithified, interbedded layers of reddish 

brown and greenish gray, reaction to acid: none

subrounded to subangular chips up 

to 1 cm

160-170 Jmb SH reddish gray

[2.5YR 6/1]

SHALE; moderately lithified, interbedded layers of reddish 

brown and greenish gray, reaction to acid: none

subrounded to subangular chips up 

to 2 cm

170-180 Jmb SH reddish gray

[2.5YR 6/1]

SHALE; moderately lithified, interbedded layers of reddish 

brown and greenish gray, reaction to acid: none

subangular chips up to 0.8 cm

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-104_Detailed log.xlsx



FIGURE A-14.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-104

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

180-190 Jmb SH reddish gray

[2.5YR 6/1]

SHALE; moderately lithified, interbedded layers of reddish 

brown and greenish gray, reaction to acid: none

subangular chips up to 0.8 cm

190-200 Jmb SH dusky red

[2.5YR 4/4]

SHALE; moderately lithified, reaction to acid: none subangular chips up to 0.8 cm

200-210 Jmb SH dusky red

[2.5YR 4/4]

SHALE; moderately lithified, reaction to acid: none subangular chips up to 0.8 cm

210-220 Jmb SH reddish gray

[2.5YR 6/1]

SHALE; moderately lithified, reaction to acid: none subangular chips up to 0.8 cm

220-232 Jmb SH dusky red

[2.5YR 4/4]

SHALE; moderately lithified, reaction to acid: none subangular chips up to 0.8 cm

MW-104_Detailed log.xlsx



FIGURE A-15.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-105

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-10 Qea Silty SAND yellowish red 

[5YR 5/6]

Silty SAND; non-lithified, well sorted, reaction to acid: weak dry, loose silty sand

10-20 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: weak

trace iron oxide staining pulverized, fine sand sized chips 

(1/8-1/4 mm)

20-30 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains

subrounded to subangular chips up 

to 1 cm

30-40 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: weak to 

moderate

pulverized, fine sand sized chips 

(1/8-1/4 mm)

40-50 Kbc SS yellow

[2.5Y 8/6]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, subrounded quartz grains, reaction to acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

50-60 Kbc SS/Sltst olive yellow

[2.5Y 6/6]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, subrounded quartz grains, with interbedded lenses of 

orange brown, friable siltstone, reaction to acid: none

subrounded chips up to 2 cm

60-70 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

trace iron oxide staining; cuttings 

damp at 70'

pulverized, fine sand sized chips 

(1/8-1/4 mm)

QUATERNARY EOLIAN AND ALLUVIAL DEPOSITS (Qea)

BURRO CANYON FORMATION (Kbc)

MW-105_Detailed log.xlsx



FIGURE A-15.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-105

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70-80 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains

trace iron oxide staining; cuttings 

saturated at 82'

subrounded chips up to 1.5 cm

80-90 Kbc SS pale yellow

[2.5Y 8/2]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

abundant iron oxide staining on 

fracture surfaces; cuttings 

saturated; borehole producing ~20 

gpm

subrounded to subangular chips up 

to 1.5 cm

90-100 Kbc SS yellow

[2.5Y 8/6]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

common iron oxide staining; 

cuttings saturated; borehole 

producing ~20 gpm

pulverized, fine sand sized chips 

(1/8-1/4 mm)

100-110 Kbc SS yellow

[2.5Y 8/6]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

common iron oxide staining; 

cuttings saturated; borehole 

producing ~20 gpm

pulverized, fine sand sized chips 

(1/8-1/4 mm)

110-120 Kbc SS yellow

[2.5Y 8/6]

SANDSTONE; well lithified, fine grained, well sorted, 

subrounded quartz grains, reaction to acid: none

common iron oxide staining; 

cuttings saturated; borehole 

producing ~20 gpm

subrounded chips up to 2 cm

120-130 Kbc SS/Cgl pale yellow

[2.5Y 7/4]

pale yellow

[2.5Y 8/2]

SANDSTONE/CONGLOMERATE; well lithified, interbedded 

coarse-grained sandstone and conglomerate, poorly sorted, 

matrix supported, clasts up to 1.5 cm, clasts consist of 

rounded dark gray sandstone and angular olive green shale, 

reaction to acid: none

trace iron oxide staining; cuttings 

saturated; borehole producing ~20 

gpm

subrounded to subangular chips up 

to 1.5 cm

130-135 Kbc SS/Cgl pale yellow

[2.5Y 7/4]

pale yellow

[2.5Y 8/2]

SANDSTONE/CONGLOMERATE; well lithified, interbedded 

coarse-grained sandstone and conglomerate, poorly sorted, 

matrix supported, clasts up to 1.5 cm, clasts consist of 

rounded dark gray sandstone and angular olive green shale, 

reaction to acid: none

trace iron oxide staining; cuttings 

saturated; borehole producing ~20 

gpm

subrounded to subangular chips up 

to 1.5 cm

MW-105_Detailed log.xlsx



FIGURE A-15.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-105

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 3

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

135-138 Jmb SH pale green 

[GLEY 6/5G]

SHALE; weakly to moderately lithified, friable, reaction to 

acid: none

cuttings saturated; borehole 

producing ~20 gpm

angular to subangular chips up to 

1.5 cm

138-141 Jmb SH dusky red

[10R 3/4]

SHALE; moderately lithified, fissile, reaction to acid: none cuttings saturated; borehole 

producing ~20 gpm

angular chips up to 2 cm

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-105_Detailed log.xlsx



FIGURE A-16.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINING LLC, LISBON FACILITY
1 of 4

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

0-10 Kd SS light gray

[2.5Y 7/2]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none

trace iron oxide staining subrounded to subangular chips up 

to 1.5 cm

10-20 Kd Cgl yellow

[2.5Y 7/6]

CONGLOMERATE; well lithified, poorly sorted, matrix 

supported, fine-grained sandy matrix, clasts consist of 

rounded dark gray and brown sandstone, clasts up to 2 cm, 

reaction to acid: none

common iron oxide staining subrounded to subangular chips up 

to 1 cm

20-30 Kd Cgl olive yellow

[2.5Y 6/6]

CONGLOMERATE; well lithified, poorly sorted, matrix 

supported, fine-grained sandy matrix, clasts consist of 

rounded dark gray and brown sandstone, clasts up to 2 cm, 

reaction to acid: none

rounded to subangular chips up to 

1 cm

30-40 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

subrounded to subangular chips up 

to 1.5 cm

40-50 Kbc Sltst greenish gray

[GLEY 5/5G]

SILTSTONE; weakly to well lithified, fissile, friable, reaction 

to acid: weak to moderate

subangular chips up to 2 cm

50-60 Kbc LS/SS light olive 

brown

[2.5Y 5/3]

dark reddish 

gray

[10R 4/1]

LIMESTONE; weakly to well lithified, hard, with interbedded 

lenses of reddish brown, fine grained sandstone, reaction to 

acid: moderate to strong

angular to subangular chips up to 1 

cm

60-70 Kbc LS/SS light olive brown

[2.5Y 5/3]

dark reddish gray

[10R 4/1]

LIMESTONE; well lithified, hard, with interbedded lenses of 

reddish brown, fine grained sandstone, reaction to acid: 

none

trace iron oxide staining angular chips up to 0.8 cm

DAKOTA SANDSTONE (Kd)

BURRO CANYON FORMATION (Kbc)

MW-106_Detailed log.xlsx



FIGURE A-16.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINING LLC, LISBON FACILITY
2 of 4

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

70-80 Kbc LS/SS light olive brown

[2.5Y 5/3]

dark reddish gray

[10R 4/1]

LIMESTONE; well lithified, hard, with interbedded lenses of 

reddish brown, fine grained sandstone, reaction to acid: 

none

subrounded to subangular chips up 

to 1.5 cm

80-88 Kbc SS dark reddish gray

[10R 4/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, reaction to acid: very weak

subrounded chips up to 0.8 cm

88-90 Kbc SS greenish gray

[GLEY 5/5G]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, reaction to acid: very weak

subrounded chips up to 1 cm

90-93 Kbc Sltst greenish gray

[GLEY 5/5G]

dark reddish gray

[10R 4/1]

SILTSTONE; moderately to well lithified, interbedded 

greenish gray to reddish brown, reaction to acid: very weak

subangular chips up to 0.8 cm

93-100 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

subrounded chips up to 1 cm

100-110 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak

trace black staining pulverized, fine sand sized chips 

(1/8-1/4 mm)

110-120 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: very 

weak

subrounded to subangular chips up 

to 0.8 cm

120-130 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid:  

moderate

pulverized, fine sand sized chips 

(1/8-1/4 mm)

130-140 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: weak

rounded to subrounded chips up to 

1 cm

MW-106_Detailed log.xlsx



FIGURE A-16.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINING LLC, LISBON FACILITY
3 of 4

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

140-150 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, fine grained, well sorted, 

rounded to subrounded quartz grains, reaction to acid: none

rounded to subrounded chips up to 

1.5 cm

150-160 Kbc SS pale yellow

[2.5Y 7/4]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

160-170 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

170-180 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

180-190 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

190-195 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

195-200 Kbc SS yellowish brown

[10YR 5/6]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

 iron oxide staining pulverized, fine sand sized chips 

(1/8-1/4 mm)

200-203 Kbc Sltst greenish gray

[GLEY 5/5G]

SILTSTONE; moderately lithified, friable, reaction to acid: 

none

subangular chips up to 0.5 cm

203-210 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

subrounded chips up to 0.8 cm

MW-106_Detailed log.xlsx



FIGURE A-16.  LITHOLOGIC DESCRIPTION OF DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINING LLC, LISBON FACILITY
4 of 4

DEPTH 

INTERVAL

(feet) UNIT

ROCK

 TYPE COLOR GENERAL DESCRIPTION SECONDARY FEATURES COMMENTS

210-220 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

220-227 Kbc SS white

[2.5Y 8/1]

SANDSTONE; well lithified, very fine to fine grained, well 

sorted, rounded to subrounded quartz grains, reaction to 

acid: none

pulverized, fine sand sized chips 

(1/8-1/4 mm)

227-230 Jmb SH greenish gray

[GLEY 5/5G]

SHALE; moderately lithified, soft, friable, reaction to acid: 

none

trace iron oxide staining subangular chips up to 1 cm

230-240 Jmb SH dusky red

[2.5YR 4/2]

SHALE; moderately to well lithified, fissile, friable, reaction to 

acid: none

angular chips up to 1 cm

240-250 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately to well lithified, fissile, reaction to acid: 

none

angular chips up to 2 cm

250-260 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately to well lithified, fissile, reaction to acid: 

none

angular chips up to 2 cm

260-265 Jmb SH dusky red

[2.5YR 3/4]

SHALE; moderately to well lithified, fissile, reaction to acid: 

none

angular chips up to 2 cm

MORRISON FORMATION, BRUSHY BASIN MEMBER (Jmb)

MW-106_Detailed log.xlsx
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

1550 E. Prince Rd.   

Tuscon, AZ  85719

ACZ Project ID:  L97754

Tim Leo:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on November 08, 
2012.  This project has been assigned to ACZ's project number, L97754.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L97754.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 14, 2013.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tim Leo

December 14, 2012

Project ID:  1350

Montgomery and Associates

1550 E. Prince Rd.   

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

cc:  Leilani Bew

REPAD.01.06.05.02 Page 1 of 17



ACZ Sample ID: L97754-01    

Sample ID: 6294

Sample Matrix: Waste Water

Montgomery and Associates

Project ID: 1350

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/07/12 11:00

Date Received: 11/08/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQ

Total Hot Plate 
Digestion

M200.2 ICP-MS las12/10/12 9:57

Total Hot Plate 
Digestion

M200.2 ICP jjc11/12/12 19:59

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Arsenic, dissolved M200.8 ICP-MS 0.0609 mg/L 0.001 pmc0.0002 11/15/12 6:07

Arsenic, total M200.8 ICP-MS 0.0639 mg/L 0.001 pmc0.0002 11/15/12 3:01

Barium, dissolved M200.7 ICP 0.090 mg/L 0.02 aeb0.003 11/14/12 12:35

Barium, total M200.7 ICP 0.084 mg/L 0.02 jjc0.003 11/13/12 23:47

Cadmium, dissolved M200.7 ICP mg/L 0.02U aeb0.005 11/14/12 12:35

Cadmium, total M200.7 ICP mg/L 0.02U jjc0.005 11/13/12 23:47

Chromium, dissolved M200.7 ICP mg/L 0.05U aeb0.01 11/14/12 15:30

Chromium, total M200.7 ICP mg/L 0.05U jjc0.01 11/13/12 23:47

Lead, dissolved M200.8 ICP-MS 0.0030 mg/L 0.0005 pmc0.0001 12/08/12 5:06

Lead, total M200.8 ICP-MS 0.0002 mg/L 0.0005B pmc0.0001 12/11/12 22:04

Mercury, dissolved M245.1 CVAA mg/L 0.001U mfm0.0002* 11/15/12 15:44

Mercury, total M245.1 CVAA mg/L 0.001U mfm0.0002 11/14/12 13:17

Molybdenum, dissolved M200.8 ICP-MS 1.41 mg/L 0.1 pmc0.03 11/17/12 1:48

Molybdenum, total M200.8 ICP-MS 1.42 mg/L 0.1 pmc0.03 11/15/12 21:29

Selenium, dissolved M200.8 ICP-MS 0.012 mg/L 0.01 pmc0.005 11/17/12 1:48

Selenium, total M200.8 ICP-MS 0.0128 mg/L 0.0003 pmc0.0001 11/15/12 3:01

Silver, dissolved M200.7 ICP mg/L 0.03U aeb0.01* 11/14/12 12:35

Silver, total M200.7 ICP mg/L 0.03U jjc0.01 11/13/12 23:47

Uranium, dissolved M200.8 ICP-MS 5.020 mg/L 0.03 pmc0.005 11/17/12 1:48

Uranium, total M200.8 ICP-MS 5.140 mg/L 0.03 pmc0.005 11/15/12 21:29

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

Ignitability (Flashpoint) M1010, Pensky-Martens Closed 
Cup

no flash to 
99.3

C mss211/18/12 22:21

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQ

Lab Filtration (0.45um) 
& Acidification

M200.7/200.8 jjc11/12/12 12:53

pH (lab) M9045D/M9040C

  pH 8.6 units 0.1H las0.1 11/10/12 0:00

  pH measured at 21.0 C 0.1 las0.1 11/10/12 0:00

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Arsenic, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334066

WG334066ICV 11/15/12 5:36 109.8ICV MS121001-5 .0549 90 110mg/L.05

WG334066ICB 11/15/12 5:39ICB U -0.0006 0.0006mg/L

WG334066LFB 11/15/12 5:42 93.7LFB MS121009-6 .04692 85 115mg/L.05005

L97743-01AS 11/15/12 6:01 U 104.3AS MS121009-6 .05218 70 130mg/L.05005

L97743-01ASD 11/15/12 6:04 U 106.9ASD MS121009-6 .05348 2.4670 130mg/L 20.05005

Arsenic, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334150

WG334150ICV 11/15/12 1:29 101.6ICV MS121001-5 .05079 90 110mg/L.05

WG334150ICB 11/15/12 1:32ICB U -0.0006 0.0006mg/L

WG334049LRB 11/15/12 1:36LRB U -0.00044 0.00044mg/L

WG334049LFB 11/15/12 1:39 101.8LFB MS121009-6 .05093 85 115mg/L.05005

L97747-05LFM 11/15/12 2:55 .0081 94.3LFM MS121009-6 .05528 70 130mg/L.05005

L97747-05LFMD 11/15/12 2:58 .0081 99.1LFMD MS121009-6 .05768 4.2570 130mg/L 20.05005

Barium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 97.7ICV II120914-1 1.9546 95 105mg/L2

WG334092ICB 11/14/12 11:18ICB .0032 -0.009 0.009mg/L

WG334092LFB 11/14/12 11:30 98.2LFB II121029-3 .491 85 115mg/L.5

L97746-04AS 11/14/12 12:20 .045 98.2AS II121029-3 .536 85 115mg/L.5

L97746-04ASD 11/14/12 12:23 .045 98.8ASD II121029-3 .5388 0.5285 115mg/L 20.5

Barium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100.6ICV II120914-3 2.0125 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.009 0.009mg/L

WG333964LRB 11/13/12 22:26LRB U -0.0066 0.0066mg/L

WG333964LFB 11/13/12 22:29 99.3LFB II121029-3 .4966 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 .029 102.6LFM II121029-3 .5422 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 .029 103.4LFMD II121029-3 .5461 0.7270 130mg/L 20.5

Cadmium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 94.7ICV II120914-1 1.894 95 105mg/L2

WG334092ICB 11/14/12 11:18ICB U -0.015 0.015mg/L

WG334092LFB 11/14/12 11:30 101.7LFB II121029-3 .5085 85 115mg/L.5

L97746-04AS 11/14/12 12:20 U 103.5AS II121029-3 .5174 85 115mg/L.5

L97746-04ASD 11/14/12 12:23 U 102.9ASD II121029-3 .5147 0.5285 115mg/L 20.5

REPIN.01.06.05.01 Page 4 of 17



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Cadmium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 98.8ICV II120914-3 1.9768 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.015 0.015mg/L

WG333964LRB 11/13/12 22:26LRB U -0.011 0.011mg/L

WG333964LFB 11/13/12 22:29 102.2LFB II121029-3 .5112 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 103.4LFM II121029-3 .5168 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 103.3LFMD II121029-3 .5165 0.0670 130mg/L 20.5

Chromium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334130

WG334130ICV 11/14/12 14:52 102.8ICV II120914-1 2.055 95 105mg/L2

WG334130ICB 11/14/12 14:56ICB U -0.03 0.03mg/L

WG334130LFB 11/14/12 15:08 105LFB II121029-3 .525 85 115mg/L.5

L97746-04AS 11/14/12 15:23 U 109.2AS II121029-3 .546 85 115mg/L.5

L97746-04ASD 11/14/12 15:27 U 108.4ASD II121029-3 .542 0.7485 115mg/L 20.5

Chromium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100ICV II120914-3 1.999 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.03 0.03mg/L

WG333964LRB 11/13/12 22:26LRB U -0.022 0.022mg/L

WG333964LFB 11/13/12 22:29 100LFB II121029-3 .5 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 102.4LFM II121029-3 .512 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 104.4LFMD II121029-3 .522 1.9370 130mg/L 20.5

Conductivity     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333858

WG333858LCSW1 11/09/12 15:48 100.7LCSW PCN40827 1418.1 90 110umhos/cm1408.8

WG333858LCSW4 11/09/12 19:39 96.9LCSW PCN40827 1364.8 90 110umhos/cm1408.8

WG333858LCSW7 11/09/12 22:56 95.7LCSW PCN40827 1348.4 90 110umhos/cm1408.8

WG333858LCSW10 11/10/12 2:21 92.6LCSW PCN40827 1304.2 90 110umhos/cm1408.8

WG333858LCSW13 11/10/12 4:38 92.4LCSW PCN40827 1302.2 90 110umhos/cm1408.8

Lead, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG335522

WG335522ICV 12/08/12 4:57 104ICV MS121001-5 .052 90 110mg/L.05

WG335522ICB 12/08/12 5:00ICB U -0.0003 0.0003mg/L

WG335522LFB 12/08/12 5:03 100.6LFB MS121130-3 .05037 85 115mg/L.05005

L98046-01AS 12/08/12 5:13 U 104.3AS MS121130-3 .05221 70 130mg/L.05005

L98046-01ASD 12/08/12 5:16 U 102.9ASD MS121130-3 .05148 1.4170 130mg/L 20.05005
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Lead, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG335598

WG335598ICV 12/11/12 21:51 101.8ICV MS121001-5 .0509 90 110mg/L.05

WG335598ICB 12/11/12 21:54ICB U -0.0003 0.0003mg/L

WG335538LRB 12/11/12 21:58LRB U -0.00022 0.00022mg/L

WG335538LFB 12/11/12 22:01 95.4LFB MS121130-3 .04776 85 115mg/L.05005

L98247-03LFM 12/11/12 22:45 .0041 94.4LFM MS121130-3 .05134 70 130mg/L.05005

L98247-03LFMD 12/11/12 22:48 .0041 93.3LFMD MS121130-3 .05078 1.170 130mg/L 20.05005

Mercury, dissolved     M245.1 CVAA

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333984

WG333984ICV 11/15/12 13:19 99.5ICV II121107-3 .005 95 105mg/L.005025

WG333984ICB 11/15/12 13:21ICB U -0.0002 0.0002mg/L

WG334104

WG334104LRB 11/15/12 14:45LRB U -0.00044 0.00044mg/L

WG334104LFB 11/15/12 14:47 87.4LFB II121030-3 .00175 85 115mg/L.002002

L97739-01LFM 11/15/12 15:35 U 88.9LFM II121030-3 .00178 85 115mg/L.002002

L97739-01LFMD  MA11/15/12 15:37 U 80.9LFMD II121030-3 .00162 9.4185 115mg/L 20.002002

Mercury, total     M245.1 CVAA

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334007

WG334007ICV 11/14/12 10:19 104.1ICV II121107-3 .00523 90 110mg/L.005025

WG334007ICB 11/14/12 10:21ICB U -0.0006 0.0006mg/L

WG334011

WG334011LRB 11/14/12 11:35LRB U -0.00044 0.00044mg/L

WG334011LFB 11/14/12 11:37 97.4LFB II121030-3 .00195 85 115mg/L.002002

L97729-03LFM 11/14/12 12:58 U 102.4LFM II121030-3 .00205 85 115mg/L.002002

L97729-03LFMD 11/14/12 13:04 U 105.4LFMD II121030-3 .00211 2.8885 115mg/L 20.002002

Molybdenum, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 99.2ICV MS121001-5 .01988 90 110mg/L.02004

WG334247ICB 11/17/12 1:35ICB U -0.0015 0.0015mg/L

WG334247LFB 11/17/12 1:39 101.7LFB MS121009-6 .05086 85 115mg/L.05

L97836-02AS 11/17/12 2:04 U 105.2AS MS121009-6 .0526 70 130mg/L.05

L97836-02ASD 11/17/12 2:13 U 102.9ASD MS121009-6 .05144 2.2370 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Molybdenum, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334240

WG334240ICV 11/15/12 21:04 100.3ICV MS121001-5 .02011 90 110mg/L.02004

WG334240ICB 11/15/12 21:06ICB U -0.0015 0.0015mg/L

WG334049LRB 11/15/12 21:09LRB U -0.0011 0.0011mg/L

WG334049LFB 11/15/12 21:12 101.6LFB MS121009-6 .05081 85 115mg/L.05

L97747-05LFM 11/15/12 21:24 .0011 98.8LFM MS121009-6 .05049 70 130mg/L.05

L97747-05LFMD 11/15/12 21:27 .0011 99.6LFMD MS121009-6 .0509 0.8170 130mg/L 20.05

Ph     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333858

WG333858LCSW3 11/09/12 16:03 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW6 11/09/12 19:54 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW9 11/09/12 23:11 100.7LCSW PCN39825 6.04 98 102units6

L97780-01DUP 11/10/12 2:20 7DUP 6.95 0.7units 20

WG333858LCSW12 11/10/12 2:37 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW15 11/10/12 4:53 100.5LCSW PCN39825 6.03 98 102units6

Selenium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 100.2ICV MS121001-5 .05008 90 110mg/L.05

WG334247ICB 11/17/12 1:35ICB U -0.0003 0.0003mg/L

WG334247LFB 11/17/12 1:39 95.7LFB MS121009-6 .04792 85 115mg/L.05005

L97836-02AS 11/17/12 2:04 .0001 122.7AS MS121009-6 .0615 70 130mg/L.05005

L97836-02ASD 11/17/12 2:13 .0001 119.4ASD MS121009-6 .05986 2.770 130mg/L 20.05005

Selenium, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334150

WG334150ICV 11/15/12 1:29 103.5ICV MS121001-5 .05177 90 110mg/L.05

WG334150ICB 11/15/12 1:32ICB U -0.0003 0.0003mg/L

WG334049LRB 11/15/12 1:36LRB U -0.00022 0.00022mg/L

WG334049LFB 11/15/12 1:39 97.8LFB MS121009-6 .04897 85 115mg/L.05005

L97747-05LFM 11/15/12 2:55 .0004 97.9LFM MS121009-6 .0494 70 130mg/L.05005

L97747-05LFMD 11/15/12 2:58 .0004 99.2LFMD MS121009-6 .05005 1.3170 130mg/L 20.05005

Silver, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 95.8ICV II120914-1 .956 95 105mg/L.998

WG334092ICB 11/14/12 11:18ICB U -0.03 0.03mg/L

WG334092LFB 11/14/12 11:30 95.2LFB II121029-3 .476 85 115mg/L.5

L97746-04AS  M2 ZA11/14/12 12:20 U 77.8AS II121029-3 .389 85 115mg/L.5

L97746-04ASD  M2 ZA11/14/12 12:23 U 71.4ASD II121029-3 .357 8.5885 115mg/L 20.5
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Silver, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100.7ICV II120914-3 1.005 95 105mg/L.998

WG334003ICB 11/13/12 22:11ICB U -0.03 0.03mg/L

WG333964LRB 11/13/12 22:26LRB U -0.022 0.022mg/L

WG333964LFB 11/13/12 22:29 97.2LFB II121029-3 .486 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 98.4LFM II121029-3 .492 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 98.6LFMD II121029-3 .493 0.270 130mg/L 20.5

Uranium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 103.8ICV MS121001-5 .0519 90 110mg/L.05

WG334247ICB 11/17/12 1:35ICB U -0.0003 0.0003mg/L

WG334247LFB 11/17/12 1:39 100.2LFB MS121009-6 .05011 85 115mg/L.05

L97836-02AS 11/17/12 2:04 U 105.2AS MS121009-6 .0526 70 130mg/L.05

L97836-02ASD 11/17/12 2:13 U 104.1ASD MS121009-6 .05206 1.0370 130mg/L 20.05

Uranium, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334240

WG334240ICV 11/15/12 21:04 103ICV MS121001-5 .05151 90 110mg/L.05

WG334240ICB 11/15/12 21:06ICB U -0.0003 0.0003mg/L

WG334049LRB 11/15/12 21:09LRB U -0.00022 0.00022mg/L

WG334049LFB 11/15/12 21:12 103LFB MS121009-6 .05152 85 115mg/L.05

L97747-05LFM 11/15/12 21:24 .0009 104.3LFM MS121009-6 .05307 70 130mg/L.05

L97747-05LFMD 11/15/12 21:27 .0009 105.8LFMD MS121009-6 .05382 1.470 130mg/L 20.05

REPIN.01.06.05.01 Page 8 of 17



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L97754Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M245.1 CVAAMercury, dissolvedL97754-01 WG334104

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M200.7 ICPSilver, dissolvedWG334092

ZA Poor recovery for Silver quality control is accepted due to 
low Silver solubility in samples, digestates, or extracts that 
do not contain sufficient Hydrochloric acid.

M200.7 ICP

REPAD.15.06.05.01
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ACZ Sample ID: L97754-01

Sample ID: 6294

Sample Matrix: Waste Water

Montgomery and Associates

Project ID: 1350

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/07/12 11:00

Date Received: 11/08/12

Locator:

RadioChemistry 

Analytical Results

Gross Alpha & Beta, total

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2600 89 6 pCi/L mla11/27/12 16:02

Gross Beta 1200 31 8.7 pCi/L * mla11/27/12 16:02

Uranium, Isotopic Total

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234, total 1700 90 9 pCi/L * jjg11/29/12 0:02

Uranium 235, total 57 21 9 pCi/L * jjg11/29/12 0:02

Uranium 238, total 1700 90 9 pCi/L * jjg11/29/12 0:02

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

RPD Relative Percent Difference, calculation used for Duplicate QC Types

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater.

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Radiochemistry            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Alpha     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG334953

WG333905PBW 11/27/12PBW 2.7 2.81.8 1.4

WG333905LCSW 11/27/12 92.5LCSW RC121002-2 7581.06 83 1337.5 1.4

L97752-02DUP 11/27/12 340DUP-RER 320 224 0.5726 3.43.9

L97779-01DUP 11/27/12 790DUP-RER 880 233 1.9931 2.42.4

L97752-02MS 11/27/12 340 95MS RC121002-2 450115.8 83 1332926 3.73.9

Beta     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG334953

WG333905PBW 11/27/12PBW 1 7.82.7 3.9

WG333905LCSW 11/27/12 87LCSW PCN40504 87100 70 1296 3.8

L97752-02DUP 11/27/12 180DUP-RER 210 211 1.9311 5.75.8

L97779-01MS M111/27/12 370 130MS PCN40504 500100 70 1291412 44

Uranium 234     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW 1.5 2.21.6 1.1

WG334724LCSW 11/29/12 106.9LCSW RC121130-10 210196.4 77 12214 1.8

L97972-01DUP 11/29/12 2.5DUP-RER -.68 21.5 1.232.1 1.21.1

L97972-01MS 11/29/12 2.5 95.5MS RC121130-10 190196.4 77 122142.1 1.91.1

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Uranium 235     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW -.25 2.20.52 1.1

WG334724LCSW 11/29/12 88.2LCSW RC121130-10 7.98.96 42 1363.5 1.8

L97972-01DUP 11/29/12 -0.62DUP-RER -.41 20.86 0.151.1 1.21.1

L97972-01MS 11/29/12 -0.62 82.8MS RC121130-10 6.88.96 42 1363.21.1 1.91.1

Uranium 238     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW 1.5 2.21.4 1.1

WG334724LCSW 11/29/12 109.9LCSW RC121130-10 214194.8 87 12414 1.8

L97972-01DUP 11/29/12 1.8DUP-RER 1.22 21.5 0.241.9 1.21.1

L97972-01MS 11/29/12 1.8 108.4MS RC121130-10 213194.8 87 124151.9 1.91.1

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

RadChem Extended 

Qualifier Report

ACZ Project ID: L97754Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M9310Gross BetaL97754-01 WG334953

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97754Montgomery and Associates

Radiochemistry

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Uranium 234, total Eichrom ACW03

Uranium 235, total Eichrom ACW03

Uranium 238, total Eichrom ACW03

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Uranium 234, total Eichrom ACW03

Uranium 235, total Eichrom ACW03

Uranium 238, total Eichrom ACW03

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350

ACZ Project ID:

Date Received:

Received By: ksj

11/08/2012 09:49

L97754

Date Printed: 11/9/2012

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

L97754-01 : A green (filt-ac) container was not received and a 
new container was created from the raw .

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody Seal Intact?
---------     ---------     -----------     --------------------
NA16537       0.5           15              Yes

X

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

1550 E. Prince Rd.   

Tuscon, AZ  85719

ACZ Project ID:  L97797

Tim Leo:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on November 09, 
2012.  This project has been assigned to ACZ's project number, L97797.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L97797.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 14, 2013.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tim Leo

December 14, 2012

Project ID:  1350.13

Montgomery and Associates

1550 E. Prince Rd.   

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

cc:  John Laney

REPAD.01.06.05.02 Page 1 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        
Narrative

Montgomery and Associates

ACZ Project ID:  L97797

December 14, 2012

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 6 soil samples from Montgomery and Associates on November 9, 2012.  The samples 
were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, inspected the 
contents, and logged the samples into ACZ's computerized Laboratory Information Management System (LIMS).  The 
samples were assigned ACZ LIMS project number L97797.  The custodian verified the sample information entered into the 
computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, radiochemistry parameters.  The individual methods are referenced on both, 
the ACZ invoice and the analytical reports. The extended qualifier reports may contain footnotes qualifying specific elements 
due to QC failures.  In addition the following has been noted with this specific project:

1.  The Ba-133 data on L97797-02 and -03 has been qualified with the N1 flag.  The chemist noted that the data can't be 
confimed due to the primary and secondary peaks could not be identified.

Text10:All analyses were performed within EPA recommended holding times.

Project ID:  1350.13

REPAD.03.06.05.01 Page 2 of 27



ACZ Sample ID: L97797-01    

Sample ID: 6017

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:00

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.57 mg/Kg 0.3 msh0.05* 11/21/12 20:11

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.7 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.3 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 84.3 % 0.5 mss2/c
d

0.1* 11/22/12 20:41

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:14

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:00

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:00

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-02    

Sample ID: 6077

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:15

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.58 mg/Kg 0.3 msh0.05* 11/21/12 20:14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 8.8 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.5 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 96.7 % 0.5 mss2/c
d

0.1* 11/23/12 2:18

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:17

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:15

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:03

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-03    

Sample ID: 6103

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:30

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 1.85 mg/Kg 0.3 msh0.05* 11/21/12 20:18

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.2 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.3 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 90.4 % 0.5 mss2/c
d

0.1* 11/23/12 7:55

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:20

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:30

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:06

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-04    

Sample ID: 6061

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:40

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 5.43 mg/Kg 0.3 msh0.05* 11/21/12 20:21

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 8.8 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.1 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 91.6 % 0.5 mss2/c
d

0.1* 11/23/12 13:32

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:23

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:45

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:09

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-05    

Sample ID: 6182

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:50

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.36 mg/Kg 0.3 msh0.05* 11/21/12 20:25

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.1 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.1 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 84.8 % 0.5 mss2/c
d

0.1* 11/23/12 19:09

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:26

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 15:00

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:12

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-06    

Sample ID: 6185

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 09:05

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 16.90 mg/Kg 0.3 msh0.05* 11/21/12 20:28

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 12.6 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.4 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 32.8 % 0.5 mss2/c
d

0.1* 11/24/12 0:46

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:29

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 15:15

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:15

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Ph     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334427

WG334427ICV 11/20/12 11:05 100.8ICV PCN38642 4.03 97 103units4

L97797-06DUP 11/20/12 13:38 12.6DUP 12.61 0.1units 20

Solids, Percent     CLPSOW390, PART F, D-98

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334540

WG334540PBS 11/21/12 11:00PBS U 99.9 100.1%

L97806-01DUP 11/24/12 11:59 21.5DUP 21.32 0.8% 20

Uranium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334520

WG334520ICV 11/21/12 19:04 105.1ICV MS121001-5 .05256 90 110mg/L.05

WG334520ICB 11/21/12 19:07ICB U -0.0003 0.0003mg/L

WG334439PBS 11/21/12 19:21PBS U -0.15 0.15mg/Kg

WG334439LCSS2 11/21/12 19:31LCSS PCN39904 5.005 4.13 7.04mg/Kg6.18

WG334439LCSSD2 11/21/12 19:35LCSSD PCN39904 4.576 94.13 7.04mg/Kg 206.18

L97538-01MS  M211/21/12 19:41 3.78 72.1MS MS120820-3 13.156 75 125mg/Kg13

L97538-01MSD  M211/21/12 19:45 3.78 71.1MSD MS120820-3 13.026 0.9975 125mg/Kg 2013

REPIN.01.06.05.01 Page 10 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L97797Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-01 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-02 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-03 WG334520

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-04 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-05 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-06 WG334520

REPAD.15.06.05.01
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ACZ Sample ID: L97797-01

Sample ID: 6017

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:00

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.95 0.27 0.61 pCi/g * mhm12/06/12 10:39

Ba-133 0.0 0.0615 0.0376 pCi/g * mhm12/06/12 10:39

Bi-212 0.81 0.49 1.14 pCi/g * mhm12/06/12 10:39

Bi-214 0.61 0.18 0.38 pCi/g * mhm12/06/12 10:39

Cd-109 -0.22 0.7 0.1 pCi/g * mhm12/06/12 10:39

Ce-139 0.0 0.0378 0.0807 pCi/g * mhm12/06/12 10:39

Co-56 -0.23 0.5 0.22 pCi/g * mhm12/06/12 10:39

Co-57 0.0 0.0532 0.0125 pCi/g * mhm12/06/12 10:39

Co-58 -0.01 2.23 1.15 pCi/g * mhm12/06/12 10:39

Co-60 -0.03 0.08 0.03 pCi/g * mhm12/06/12 10:39

Cs-134 -0.05 0.07 0.01 pCi/g * mhm12/06/12 10:39

Cs-137 0.03 0.05 0.1 pCi/g * mhm12/06/12 10:39

I-131 -0.01 0.04 0.01 pCi/g * mhm12/06/12 10:39

K-40 18.1 2.25 4.47 pCi/g * mhm12/06/12 10:39

Pb-210 1.46 1.01 1.7 pCi/g * mhm12/06/12 10:39

PB-212 1.43 0.16 0.29 pCi/g * mhm12/06/12 10:39

PB-214 0.62 0.15 0.31 pCi/g * mhm12/06/12 10:39

Th-227 0.08 0.2 0.46 pCi/g * mhm12/06/12 10:39

Th-234 1.38 0.93 1.69 pCi/g * mhm12/06/12 10:39

Tl-201 -0.02 0.03 0 pCi/g * mhm12/06/12 10:39

U-235 0.11 0.06 0.12 pCi/g * mhm12/06/12 10:39

Zn-65 -0.01 0.16 0.29 pCi/g * mhm12/06/12 10:39

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 4.3 0.97 0.4 pCi/g zsh12/03/12 20:23

Gross Beta 6.4 0.85 0.8 pCi/g zsh12/03/12 20:23

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 -0.08 0.47 0.23 pCi/g * jjg11/29/12 0:02

Uranium 235 0.06 0.36 0.23 pCi/g * jjg11/29/12 0:02

Uranium 238 -0.02 0.48 0.23 pCi/g * jjg11/29/12 0:02

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-02

Sample ID: 6077

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:15

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.83 0.17 0.37 pCi/g * mhm12/06/12 12:57

Ba-133 0.02 0.02 0 pCi/g * mhm12/06/12 12:57

Bi-212 0.7 0.27 0.62 pCi/g * mhm12/06/12 12:57

Bi-214 0.55 0.11 0.23 pCi/g * mhm12/06/12 12:57

Cd-109 -0.12 0.44 0.06 pCi/g * mhm12/06/12 12:57

Ce-139 0.0 0.0213 0.0496 pCi/g * mhm12/06/12 12:57

Co-56 -0.14 0.31 0.11 pCi/g * mhm12/06/12 12:57

Co-57 0.0 0.017 0.0343 pCi/g * mhm12/06/12 12:57

Co-58 0.0 0.0245 0.019 pCi/g * mhm12/06/12 12:57

Co-60 0.0 0.0334 0.126 pCi/g * mhm12/06/12 12:57

Cs-134 0.0 0.0036 0.0033 pCi/g * mhm12/06/12 12:57

Cs-137 0.0 0.0914 0.061 pCi/g * mhm12/06/12 12:57

I-131 0.0 0.024 0.0154 pCi/g * mhm12/06/12 12:57

K-40 11.87 1.31 2.53 pCi/g * mhm12/06/12 12:57

Pb-210 0.75 0.45 0.76 pCi/g * mhm12/06/12 12:57

PB-212 0.87 0.09 0.16 pCi/g * mhm12/06/12 12:57

PB-214 0.64 0.1 0.21 pCi/g * mhm12/06/12 12:57

Th-227 -0.42 0.27 0.01 pCi/g * mhm12/06/12 12:57

Th-234 0.88 0.57 1.1 pCi/g * mhm12/06/12 12:57

Tl-201 -0.06 0.06 0 pCi/g * mhm12/06/12 12:57

U-235 0.1 0.04 0.08 pCi/g * mhm12/06/12 12:57

Zn-65 -0.04 0.09 0.02 pCi/g * mhm12/06/12 12:57

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 5.6 1.3 0.5 pCi/g zsh12/03/12 20:24

Gross Beta 4 0.78 0.81 pCi/g zsh12/03/12 20:24

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 0.39 0.51 0.28 pCi/g * jjg11/29/12 0:04

Uranium 235 -0.1 0.3 0.28 pCi/g * jjg11/29/12 0:04

Uranium 238 0.16 0.43 0.28 pCi/g * jjg11/29/12 0:04

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-03

Sample ID: 6103

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:30

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 1.53 0.31 0.69 pCi/g * mhm12/06/12 14:03

Ba-133 0.05 0.04 0 pCi/g * mhm12/06/12 14:03

Bi-212 1.35 0.61 1.41 pCi/g * mhm12/06/12 14:03

Bi-214 1.57 0.21 0.43 pCi/g * mhm12/06/12 14:03

Cd-109 0.05 0.68 1.58 pCi/g * mhm12/06/12 14:03

Ce-139 0.01 0.03 0.08 pCi/g * mhm12/06/12 14:03

Co-56 -0.29 0.47 0.12 pCi/g * mhm12/06/12 14:03

Co-57 0.01 0.03 0.06 pCi/g * mhm12/06/12 14:03

Co-58 -0.02 0.06 0.01 pCi/g * mhm12/06/12 14:03

Co-60 -0.01 0.06 0.03 pCi/g * mhm12/06/12 14:03

Cs-134 -0.07 0.07 0 pCi/g * mhm12/06/12 14:03

Cs-137 0.01 0.05 0.09 pCi/g * mhm12/06/12 14:03

I-131 0.0 0.0351 2.65 pCi/g * mhm12/06/12 14:03

K-40 14.6 1.69 3.31 pCi/g * mhm12/06/12 14:03

Pb-210 1.61 0.73 1.34 pCi/g * mhm12/06/12 14:03

PB-212 1.55 0.15 0.26 pCi/g * mhm12/06/12 14:03

PB-214 1.73 0.21 0.4 pCi/g * mhm12/06/12 14:03

Th-227 -0.8 0.5 0.01 pCi/g * mhm12/06/12 14:03

Th-234 3.06 1.16 2.41 pCi/g * mhm12/06/12 14:03

Tl-201 -0.08 0.1 0 pCi/g * mhm12/06/12 14:03

U-235 0.27 0.08 0.17 pCi/g * mhm12/06/12 14:03

Zn-65 0.0 0.1176 0.834 pCi/g * mhm12/06/12 14:03

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 7.9 1.3 0.4 pCi/g zsh12/03/12 20:26

Gross Beta 9.1 0.99 0.79 pCi/g zsh12/03/12 20:26

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 1.4 0.53 0.26 pCi/g * jjg11/29/12 0:05

Uranium 235 -0.03 0.19 0.26 pCi/g * jjg11/29/12 0:05

Uranium 238 0.9 0.41 0.26 pCi/g * jjg11/29/12 0:05

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-04

Sample ID: 6061

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:40

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.61 0.16 0.35 pCi/g * mhm12/06/12 15:09

Ba-133 0.02 0.02 0.02 pCi/g * mhm12/06/12 15:09

Bi-212 0.23 0.23 0.53 pCi/g * mhm12/06/12 15:09

Bi-214 0.35 0.09 0.19 pCi/g * mhm12/06/12 15:09

Cd-109 0.21 0.37 0.86 pCi/g * mhm12/06/12 15:09

Ce-139 0.0 0.0189 0.00417 pCi/g * mhm12/06/12 15:09

Co-56 -0.15 0.35 0.12 pCi/g * mhm12/06/12 15:09

Co-57 0.0 0.0342 0.00878 pCi/g * mhm12/06/12 15:09

Co-58 0.01 0.02 0.04 pCi/g * mhm12/06/12 15:09

Co-60 -0.01 0.03 0.02 pCi/g * mhm12/06/12 15:09

Cs-134 0.02 0.02 0.05 pCi/g * mhm12/06/12 15:09

Cs-137 -0.01 0.05 0.02 pCi/g * mhm12/06/12 15:09

I-131 0.0 0.0166 0.0388 pCi/g * mhm12/06/12 15:09

K-40 5.11 0.82 1.67 pCi/g * mhm12/06/12 15:09

Pb-210 0.53 0.53 0.8 pCi/g * mhm12/06/12 15:09

PB-212 0.52 0.07 0.13 pCi/g * mhm12/06/12 15:09

PB-214 0.3 0.07 0.15 pCi/g * mhm12/06/12 15:09

Th-227 -0.19 0.22 0.01 pCi/g * mhm12/06/12 15:09

Th-234 1.69 0.65 1.32 pCi/g * mhm12/06/12 15:09

Tl-201 -0.02 0.07 0.01 pCi/g * mhm12/06/12 15:09

U-235 0.12 0.04 0.08 pCi/g * mhm12/06/12 15:09

Zn-65 -0.04 0.08 0.02 pCi/g * mhm12/06/12 15:09

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2.8 0.84 0.39 pCi/g zsh12/03/12 20:27

Gross Beta 3.2 0.69 0.78 pCi/g zsh12/03/12 20:27

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 1.9 0.55 0.23 pCi/g * jjg11/29/12 0:07

Uranium 235 0.08 0.22 0.23 pCi/g * jjg11/29/12 0:07

Uranium 238 1.67 0.48 0.23 pCi/g * jjg11/29/12 0:07

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-05

Sample ID: 6182

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:50

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.6 0.2 0.44 pCi/g * mhm12/06/12 16:18

Ba-133 -0.01 0.04 0.01 pCi/g * mhm12/06/12 16:18

Bi-212 0.41 0.3 0.7 pCi/g * mhm12/06/12 16:18

Bi-214 0.61 0.12 0.25 pCi/g * mhm12/06/12 16:18

Cd-109 0.1 0.5 1.16 pCi/g * mhm12/06/12 16:18

Ce-139 -0.01 0.02 0.01 pCi/g * mhm12/06/12 16:18

Co-56 -0.1 0.34 0.24 pCi/g * mhm12/06/12 16:18

Co-57 -0.01 0.03 0 pCi/g * mhm12/06/12 16:18

Co-58 0.0 0.1823 0.0918 pCi/g * mhm12/06/12 16:18

Co-60 0.0 0.032 0.077 pCi/g * mhm12/06/12 16:18

Cs-134 0.01 0.02 0.22 pCi/g * mhm12/06/12 16:18

Cs-137 0.0 0.2086 0.12 pCi/g * mhm12/06/12 16:18

I-131 -0.01 0.03 0.01 pCi/g * mhm12/06/12 16:18

K-40 4.79 0.94 1.91 pCi/g * mhm12/06/12 16:18

Pb-210 0.6 0.43 0.62 pCi/g * mhm12/06/12 16:18

PB-212 0.51 0.1 0.2 pCi/g * mhm12/06/12 16:18

PB-214 0.52 0.11 0.23 pCi/g * mhm12/06/12 16:18

Th-227 -0.17 0.26 0.02 pCi/g * mhm12/06/12 16:18

Th-234 1.27 0.67 1.27 pCi/g * mhm12/06/12 16:18

Tl-201 -0.04 0.07 0 pCi/g * mhm12/06/12 16:18

U-235 0.11 0.05 0.09 pCi/g * mhm12/06/12 16:18

Zn-65 -0.03 0.09 0.04 pCi/g * mhm12/06/12 16:18

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2.5 0.75 0.37 pCi/g zsh12/03/12 20:29

Gross Beta 2 0.63 0.77 pCi/g zsh12/03/12 20:29

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 -0.03 0.33 0.24 pCi/g * jjg11/29/12 0:08

Uranium 235 -0.05 0.18 0.24 pCi/g * jjg11/29/12 0:08

Uranium 238 0.03 0.25 0.24 pCi/g * jjg11/29/12 0:08

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-06

Sample ID: 6185

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 9:05

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 1.25 0.44 0.96 pCi/g * mhm12/06/12 17:23

Ba-133 -0.03 0.1 0.02 pCi/g * mhm12/06/12 17:23

Bi-212 0.92 0.71 1.64 pCi/g * mhm12/06/12 17:23

Bi-214 1.08 0.31 0.65 pCi/g * mhm12/06/12 17:23

Cd-109 1.3 1.44 3.34 pCi/g * mhm12/06/12 17:23

Ce-139 0.04 0.05 0.11 pCi/g * mhm12/06/12 17:23

Co-56 -0.29 0.95 0.66 pCi/g * mhm12/06/12 17:23

Co-57 0.0 0.1184 0.0584 pCi/g * mhm12/06/12 17:23

Co-58 -0.01 0.53 0.27 pCi/g * mhm12/06/12 17:23

Co-60 0.0 0.0966 0.827 pCi/g * mhm12/06/12 17:23

Cs-134 0.04 0.04 0.06 pCi/g * mhm12/06/12 17:23

Cs-137 -0.04 0.17 0.05 pCi/g * mhm12/06/12 17:23

I-131 0.0 0.0677 0.158 pCi/g * mhm12/06/12 17:23

K-40 9.84 2.22 4.39 pCi/g * mhm12/06/12 17:23

Pb-210 1.23 1.46 1.83 pCi/g * mhm12/06/12 17:23

PB-212 1.08 0.25 0.52 pCi/g * mhm12/06/12 17:23

PB-214 0.92 0.23 0.48 pCi/g * mhm12/06/12 17:23

Th-227 -0.55 0.71 0.05 pCi/g * mhm12/06/12 17:23

Th-234 5.84 2.31 4.62 pCi/g * mhm12/06/12 17:23

Tl-201 -0.12 0.18 0.01 pCi/g * mhm12/06/12 17:23

U-235 0.49 0.13 0.27 pCi/g * mhm12/06/12 17:23

Zn-65 -0.04 0.27 0.22 pCi/g * mhm12/06/12 17:23

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 9.5 2.6 1.2 pCi/g zsh12/03/12 20:30

Gross Beta 12 2 2 pCi/g zsh12/03/12 20:30

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 5.5 0.85 0.24 pCi/g * jjg11/29/12 0:10

Uranium 235 0.17 0.27 0.24 pCi/g * jjg11/29/12 0:10

Uranium 238 5.37 0.86 0.24 pCi/g * jjg11/29/12 0:10

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

RPD Relative Percent Difference, calculation used for Duplicate QC Types

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater.

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Alpha     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335239

WG335001PBS 12/03/12PBS .18 0.580.23 0.29

WG335001LCSS 12/03/12 92.5LCSS RC121002-2 1516.21 83 1331.5 0.28

L97797-01DUP 12/03/12 4.3DUP-RER 2.9 20.89 1.060.97 0.420.4

L97797-02MS 12/03/12 5.6 119.7MS RC121002-2 2516.21 83 1332.51.3 0.470.5

Beta     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335239

WG335001PBS 12/03/12PBS -.28 1.560.5 0.78

WG335001LCSS 12/03/12 90LCSS PCN40507 1820 70 1291.2 0.75

L97797-01DUP 12/03/12 6.4DUP-RER 6.6 20.9 0.160.85 0.790.8

L97797-03MS 12/03/12 9.1 102.4MS PCN40507 3020.41 70 1291.50.99 0.790.79

Uranium 234     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS .05 0.40.25 0.2

WG334438LCSS 11/29/12 106.9LCSS RC121130-10 4239.28 77 1222.9 0.37

L97797-01DUP 11/29/12 -0.08DUP-RER 0 20.27 0.150.47 0.220.23

L97797-06MS 11/29/12 5.5 99MS RC121130-10 4640.92 77 1223.40.85 0.470.24

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Uranium 235     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS -.02 0.40.11 0.2

WG334438LCSS 11/29/12 78.2LCSS RC121130-10 1.41.79 42 1360.7 0.37

L97797-01DUP 11/29/12 0.06DUP-RER -.13 20.18 0.470.36 0.220.23

L97797-06MS 11/29/12 0.17 55.1MS RC121130-10 1.21.87 42 1360.610.27 0.470.24

Uranium 238     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS .01 0.40.19 0.2

WG334438LCSS 11/29/12 104.7LCSS RC121130-10 40.838.96 87 1242.8 0.37

L97797-01DUP 11/29/12 -0.02DUP-RER -.02 20.22 00.48 0.220.23

L97797-06MS 11/29/12 5.37 110.7MS RC121130-10 50.340.58 87 1243.50.86 0.470.24

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Gamma QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

EPA 901.1

pCi/L

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

L97797-01DUP

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

DUP-RER NONE 1.54 20.36 1.30.27 0.80.61Ac-228     0.95

DUP-RER NONE .02 20.03 0.280.06 0.010.04Ba-133     0

DUP-RER NONE 1.55 20.63 0.920.49 1.461.14Bi-212     0.81

DUP-RER NONE .71 20.18 0.40.18 0.370.38Bi-214     0.61

DUP-RER NONE .06 20.66 0.290.7 1.550.1Cd-109     -0.22

DUP-RER NONE -.01 20.04 0.190.04 0.010.08Ce-139     0

DUP-RER NONE -.15 20.47 0.120.5 0.310.22Co-56     -0.23

DUP-RER NONE 0 20.14 00.05 0.060.01Co-57     0

DUP-RER NONE -.01 20.32 02.23 0.141.15Co-58     -0.01

DUP-RER NONE -.01 20.06 0.20.08 0.090.03Co-60     -0.03

DUP-RER NONE -.05 20.05 00.07 0.010.01Cs-134     -0.05

DUP-RER NONE -.01 20.11 0.320.05 0.040.1Cs-137     0.03

DUP-RER NONE 0 20.03 0.180.04 0.080.01I-131     -0.01

DUP-RER NONE 19.85 22.38 0.532.25 4.714.47K-40     18.1

DUP-RER NONE 1.08 20.72 0.311.01 1.11.7Pb-210     1.46

DUP-RER NONE 1.4 20.15 0.140.16 0.290.29PB-212     1.43

DUP-RER NONE .64 20.14 0.10.15 0.310.31PB-214     0.62

DUP-RER NONE -.01 20.55 0.150.2 1.120.46Th-227     0.08

DUP-RER NONE 1.33 20.91 0.040.93 1.651.69Th-234     1.38

DUP-RER NONE -.05 20.1 0.280.03 00Tl-201     -0.02

DUP-RER NONE .11 20.07 00.06 0.140.12U-235     0.11

DUP-RER NONE -.02 20.15 0.040.16 0.120.29Zn-65     -0.01

EPA 901.1

pCi/g

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

WG335385LCSS

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

100.7LCSS PCN29506 100.4399.73 90 1103.28 5.43Co-60     

95.5LCSS PCN29506 81.2285.05 90 1103.29 2.9Cs-137     

EPA 901.1

pCi/g

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

WG335385PBS

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

PBS -.01 0.2180.2 0.11Ac-228     

PBS .01 0.11840.03 0.06Ba-133     

PBS .03 0.70.15 0.35Bi-212     

PBS -.01 0.04120.13 0.02Bi-214     

PBS -.04 0.2140.25 0.11Cd-109     

PBS .01 0.04880.01 0.02Ce-139     

PBS 0 2.440.02 1.22Co-56     

REPRC.01.06.05.01 Page 21 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Gamma QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

PBS 0 0.01790.01 0.01Co-57     

PBS 0 0.08820.07 0.04Co-58     

PBS 0 0.1640.02 0.08Co-60     

PBS 0 0.0310.02 0.02Cs-134     

PBS 0 0.2480.21 0.12Cs-137     

PBS .01 0.06880.01 0.03I-131     

PBS -.27 0.271.27 0.14K-40     

PBS .2 0.5620.31 0.28Pb-210     

PBS 0 0.01990.03 0.01PB-212     

PBS .01 0.03980.03 0.02PB-214     

PBS .07 0.3240.07 0.16Th-227     

PBS .15 0.4740.25 0.24Th-234     

PBS 0 0.0250.05 0.01Tl-201     

PBS 0 0.00650.02 0U-235     

PBS 0 0.3580.05 0.18Zn-65     

REPRC.01.06.05.01 Page 22 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

RadChem Extended 

Qualifier Report

ACZ Project ID: L97797Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

N1 See Case Narrative.EPA 901.1Ba-133L97797-02 WG335385

N1 See Case Narrative.EPA 901.1Ba-133L97797-03 WG335385

REPAD.15.06.05.01

Page 23 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97797Montgomery and Associates

Metals Analysis

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Uranium, total (3050) M6020 ICP-MS

Radiochemistry

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Ac-228 EPA 901.1

Ba-133 EPA 901.1

Bi-212 EPA 901.1

Bi-214 EPA 901.1

Cd-109 EPA 901.1

Ce-139 EPA 901.1

Co-56 EPA 901.1

Co-57 EPA 901.1

Co-58 EPA 901.1

Co-60 EPA 901.1

Cs-134 EPA 901.1

Cs-137 EPA 901.1

I-131 EPA 901.1

K-40 EPA 901.1

Pb-210 EPA 901.1

PB-212 EPA 901.1

PB-214 EPA 901.1

Th-227 EPA 901.1

Th-234 EPA 901.1

Tl-201 EPA 901.1

U-235 EPA 901.1

Uranium 234 Eichrom ACW03

Uranium 235 Eichrom ACW03

Uranium 238 Eichrom ACW03

Zn-65 EPA 901.1

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Ac-228 EPA 901.1

Ba-133 EPA 901.1

Bi-212 EPA 901.1

Bi-214 EPA 901.1

Cd-109 EPA 901.1

Ce-139 EPA 901.1

Co-56 EPA 901.1

Co-57 EPA 901.1

Co-58 EPA 901.1

Co-60 EPA 901.1

Cs-134 EPA 901.1

Cs-137 EPA 901.1

I-131 EPA 901.1

K-40 EPA 901.1

Pb-210 EPA 901.1

PB-212 EPA 901.1

PB-214 EPA 901.1

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97797Montgomery and Associates

Th-227 EPA 901.1

Th-234 EPA 901.1

Tl-201 EPA 901.1

U-235 EPA 901.1

Uranium 234 Eichrom ACW03

Uranium 235 Eichrom ACW03

Uranium 238 Eichrom ACW03

Zn-65 EPA 901.1

Soil Analysis

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Solids, Percent CLPSOW390, PART F, D-98

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Solids, Percent CLPSOW390, PART F, D-98

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350.13

ACZ Project ID:

Date Received:

Received By: ksj

11/09/2012 09:47

L97797

Date Printed: 11/12/2012

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody Seal Intact?
---------     ---------     -----------     --------------------
NA16543       16.7          13              Yes

X

REPAD LPII 2012-03
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Notes
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Purging And Sampling Data Sheet

sampler: J Ktrr-flfirvea) crientr lvlonrqomery & r]ssrales

wett ItEF'34 Dare a6d-at A///?/22/ L !iite: RioAlsom [Iinins. Ljsbon, UT

weatherConditions: a/-.)/ s^ pt", stqnatu,{7-'.-: r-

wettdian v. | ! a(:) ar",: lprw: bZ37 lor"t p"p6iL 5., -
Purge equ ip :  Es ,  dbm:

Puree method: t,.," ,. .-- . a./ tt)
Punp deprh/ inraket /?a/ lMultiDliers:.. oo ,.0 '. -0 ,.;;" 

"
ITD - DTWX MullDl'er= I Volume 30% Re.overy ITD - DTW X 0 20 + DTW

samol€ melhod Diso Bailer NeTub no Err Pod othe.

Anal/si5

voumeemoved ml

conf l!en.e Envirormental, Inc



Purging And Sampling Data Sheet

Client Monrqomery &Asseales
yter rod. F3A oar.atub4t a)/L/!v2t|L Site: R,oAlqom lrrininq, L sbon, UT

DI\+ 112.3-/ rot.t DeDth:2,/ t ('*

&!!her conditions: a41 /

Purse equip:4..!i:'
l ub inq :  oo .

Purqe method: 3 s ca5e vorlme
Pumo deoth/ inraket ,l'ttj Eqllipl'ers:.. o&

D DTWX Mu lollef= I Volume 30Yo R@v€ry rTD Dr r^ 020 + o

^tr6'
qB/ 7 / .2L ,.-z}.

7Z ?-,/1.
-7. I O 3 (ct

9 7./ G o,53 A.3a

/2"o 5 aQ3
'7.4) t -'75.

/ ) ^ t 82,J t

t ) .L 5- 9 1 , . / , /3 bz.i-
t.r1 /2,,/ 7a /.3. )-l b1.3.

/z,t / ),L rtL i 2
/ . , .21 -3

or*rra"*"r"n ,es rrD ITobr volume removed: /,7L (qal 6) -

Samoremehod DsoBa s FYdEslee€rfi6 r"iil e' p-r orler
sample time: /.r5- Dly!4 r?!B--e4e-

Anawis 5oh NPF! akhiic so4,ros ic,p! 4q!!!!99!91!lq!!1gE!j9r!99!e leb

@

Dwlu]€ta. b2,74 A //vta

Volum€ removed. ml

conf lu€nce Environdental, hc



Purging And Sampling Data Sheet

client: Monlaofrery e As@ ale3

site: R'o Aroom M'ninq, L6bon. UI

prwt t)2.37 r.Et DepTfi ),/tLk

weather conditions: C.A /

welfd'ad r{ r 2- 3- 4-a6tatrql
Purge equip: €3t;'-. a .d@r

U4!t r'6Bxr: o.G
TD OTW X Murr'or'er= I Vo um€ 30% Reco le0 lTD-DTW\020r  D

\oE ratrme?nded. /nL (qal^L

Samolemethod: OisoBaier Hvd€sleeve

sanate tine ,/.>=)

p r ' 0' NorF "eue14 o swv'l€!

DrDiatetD t11a e //ao

7Z

/ , 77

Conf luen.e Environm€ntal, Inc



Purging And Sampling Data Sheet

cliert: Montqofr €ry &Associat€s
wefi rD:t-- JA Dare \a|{di at OxLWz a r )- Site: RioAlgomMnnq Lisbon UT

prw. b2,3) rotar Depti 7,/r:ca

w€ather Conditions: Z2r (

we l ld iam, / i .  r  z  y  4 ,6 -oh { :

PumD deDth/ intake- Multipliers: f-00 ):
TD DTWX MulliDtLer= I Vorume 30%Re.ovedafD DTWX0.20+D

= //t

Samolemelhod. oisoBallef Hrd€sleeve

arr'V at,anale 52.?.sampreume. t3t{

c pH 2edNNo3pvjddfGEd ssoid de66

Volume removed:

x L=5Q{ Fatp*set

Confluence Environmentalr Inc



Purging And Sampling Data Sheet

s4qprer: I K.ma6fr;;) qjgne Monrqomery 3 assooales

ate@@d 4: & Ac+2.rrL :t!e: R'oAqom M'n nq, L6bon. ur

s" pter sisnu6;=
w"rraiu. rr .  -  td)
Purge €quip: Es
dbr siFr Eflonbder oss Tubingj oo:
P u r q e m e t h o d :  r + 6 . e \ d u n e  H l o r h , o i  . , h d o n  o , . l
Pump depth/ intake:/zzl lMultipti
CIo - DTW X Murhotef= I Votume qllL8e€wry(TD Drw (020+ DTW

Samolemethod: DlsoBai€r

contlu€nce Environmental, Inc



Purging And Sampling Data Sheet

Client: Monlaon€ry & Associates

welbtEF-u Si te :  RoAooOMnnq L 'sb .n  UT

dLo btk. :"'dnb Fr o.hc. Tubinq: oD: ( \e.. ) Dcoired NA
Puree method: r 5ca* voru6
I'uno deerh/ inr.ket /za I

oTwX Mulliolier = 1 Volume

@ e

/ 2al 2,3b> -7 /,2,-r 2-1j

I2-lv )4t,| 7" 7/.?L

t)37 /3,3 ?/rL i .1,. 1 5 f 7/,9Q

r?qO 7 C zt/,ta 3,1,t a 9 7/,9G

tzq3 ,3.6 27rtt q,5-L e . e - 7/.9t3

l J s 2r,99 211 A./

r1.{9/2,? Z() )({,{ 3 t 12,3L 9.6 3s-
l)sa r3,1 2+a3 Z ) L 9 z 31, , u

tls.i t3.z v.-71 a t3 . tL , 6 t r aL.t3

t2-56 2!qz G 9,_ 3 7
,3D / B't (, , I L 7 o e2)
ord ren deqrer? YEs aNo) robr rcrume removed: tt( rqardrS

s.mplemeihod: Djso Bail€r Hyd€sleeve ( Nqa!q!!LE!]!-tptt oths

Dn^/a lsamole 7 2, /  5-

rDs E( pH 50 nr HNor Fjjl! !!!l!!iq4e!!!l

Vo ume removed:

conf Iuen.e Environhental, Inc



Purging And Sampling Data Sheet

Client: Mo nlqom€ ry & AssociaGs

Date LDsdd4: -azll2"J/)- lt!e: R'oArsomMnna LEbon ur

llllqtherconditionsr a/C.A

W€l ld iam:  Va '  r  r  y (4rc  osn: Drwt //.'!o rotat Dd6th: /3
Purseec"i6=D

Tubinq: oD

Murr ip r ie rs :  f -od
TD DTW X Muldoli€i = 1 Volume

, v o u m e =  4 J  x ! i29 (rora euee)

TolaL vo ume rcmoled ,/ Z

samole merhod: DisD Bailer Hvd,asreeve

Dlu, :r samore: |7/ .lsamDle rm€ ,/'//f

Analvsis: c rH -on tsNllootiednEcd oEeHMebb

so%= &/ tL

Confluen.e Envrronmental, Inc



Purging And Sampling Data Sheet

samprer:  J+n.6tD, lcr i .nt :Monqon"-ysA;, re

\Nett !t/r 6 lDatea,eu .Jt?d 2t/L site: RroAqofr Mrinq, Lisbon, uT

WeatherConditions: e.-t!/ su pt", s'snutu,A=f2 : 22--
wel ld iam vr  '_  r  16 e oo* Drwt 7t -3t' rot"t Depr(aJ-/ / t

fubinq: oD: N." Dedtad NA

's css vorlne M !rc/b4 ao4 E r*roi *"... c€
P uno deorh / inrzket 62?// lt,luttipti..., '.. ".
lIo oTw X Multiplier = lVolude so.,r Recovery rTD . DTW ̂ 0 20 + DTViI

rorr voumeremoved .- ]e!!l!

NewTub'nq En Pon o he4

otw aL'. oe 713a

Analvsisr 5@ d M rd -A""r 
"iY 

c. so

samoledelhod: 0 sP Ba Le.

volume removed:

conttu€nce Environdental, Inc



Purging And Sampling Data Sheet

D'teomdo,.: -3/a.l)dL g!te: RioAqom Min nq, Lisbon ur

wewather conditionsj a6d /

Drwt //JA rotit Deot
Purge equip:.:,-;;i

rubrnq:  oo.
Purce method: r's c5evdune

Mu l t i p l j . r s :  oo

D DTW X [ru lo]er= l Volume 30% Rsrery fio Dlry X 0 20 + 0

/ ? D t32-5 / .2/ -//,?

I r.9 t9oG 't-4L 9.> -D-G

ru) /97j 3 . a a ? -/t< 7zt9/

t10 //.9 (i 6 , b ,r.q/
//,t 2TljL 5 '7q 9/

l ] . .IDL' 7, ZL E Z
t), D 2.-qS 5 A,TIL 3 l

1 1 1 t 2 . L 2attb 9t 't- -  t ) 9

;d -""*;t=i r* ) r"1"",*-;'"^-"d t/,L (;,rD
Samole melhod: DisD Bailq Hydraseev€/iJlF.! En p"n ot'.,

samDrernei ll7,'i Dr\N.tsanoe: /'/ Y/

analvsis: @ mr ̂P Nr. akdhiy cr. so4. rN, Ec oH rohrrNo3lgw

lFFd brank  rp  @

1p.".*oo
lo..n-T-;

conf luence Environmental, Inc



Purging And Sampting Data Sheet

r  vdume=zl \  3 =3sa sol'= /o83'

pare pb.ro r: .3rat+2al sate: Rioaqom Minrnq, Lisbon uT

wel ld jam ra  r  2 .  r . llb rota o.,tr,t
eurge equlp:,aS:;;:

.."jjE!:: !r::_l_s !__!! r .. .
To - prw x Mutript,er = tvoiu;;

roiar vorum€ removed:.tJr
S.mpre meLhod D'sD BaLter

Vlrple date /.n/tL

az't-J a Dtd

confru€nce Environmentat, tn.



Purging And Satnpling Data Sheet

samprer: J r..erns dfitiE
Date (ffid1antt AZUn\/t t\- site: RDAroom Dr'n'no. L6bon UT

Weather Conditionsr eL€- | la'/^^ samoter Sidnaturat Z */- -

wel ld iam va  , "  ,  yA 6 .  o th" . DI\ tt //.2 t>- Totar DeDth: /-33.rd

P u r q e  m e t h o d :  . ^ , " , . " . , " . ' / A -
Punp depth/ inraket T-2' lMurriDriers:

Samole melhod DsoBa er NewTubLno Al Pod OIher

DrN attanab )'/L,/5-

Analvsls: c !H ,@mrfNo3pot{ddiGrcd s$oNddd'b

confl uence Environmentat Inc $ 3 o c i o h o A E , s ! G ] m . ! : 3 ' $ g a



Purging And Sampling Data Sheet

sampter: J rems.6MG;) Client [ronGomea aAssoc'rreq

Date boeonr:rldrtrl 2!\! site: Rb4rgom Jvt'ninq, Lsbon, UI
WeatherConditions: r_&?/a samotet si.tnaru6z- --- -
welfd 'am va t  

"  "aD" "* . , Y. r/",{ ,"r;;;r ;-

dEpbater Gnonbahr other: Tubino: oo: Nev pedrdd
Purqe pethod: 3sasevofume {r?rcJrGFii\ &tEdo q r:
Pump deplh/ inbk€: lMuxipiiel*-r !
( -p .p fwxMJ{f l - rvor ,n"  l !0%pr\ ;4  jD -  Dr  v l /  } - ta ; - f f i

H:, (-s/6D

G17 l ) L

1/ ,3

/..J1. a 4 7 )tt

//.t 0 //.) / i7
zv GL

l'13 /lu I J t 7 Z L / lu )c

ar' b33

n. t 5 g L"t- 172 //r'-.1n

it3z (,5"/ 4 L //.b
Iij t t/. )-

oid weId*6ter? YEs <[| rota vo ume removed: / )! Ga / L)

samore merhod: D sD Ba re. xto,u.."u" rGd ExL Poft olher

DTWalsamore /va,70

D s . E c  p H  i o n  N N o r F  { s u i '

Volumercmov€d.
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Purging And Sampling Data Sheet

Client: MonLqom€ry aAssoc'aGs

D.te@mdDr:1r2rrvLo\L Site: RroAsom M n no L'sbon UT

Drwt //L /t rotal D€Dth: 7-jt, rc

we.therConditions: /f,/4,

Purg€ equip:fs.;D
Tub inq :  oD l

fi ao^or FoP E,h(on oder:
Mul t ip l ie rs : . .  oo .

1v.t '^.-e5x 5

("

ao%=2!z1tL

rolaLvo ume removed /zo Lta tL

samDe melhod: oisp Baile? Hvdiasl-aeve

Drw at\anote. /r'L'/a

lncl/s'q

samDe D. aZJL

Vo ume removed ml

conf luence Environmental, Inc



Purging And Sampling Data Sheet

s"-orer: .rr*"/6fu cltent: Montaomery A Asso(iales

*.r r.i* t E"r" **. ,r.i" site: RoAlqom Mininq L sb9lJl

tuldesrBpqA:=:
orw:4/.)/ rorat a;6tht / 57 .L

.,wi:782 nal-gt
3 s caEf&lune Mr.o/bv no! Er!q!!!!!

puna deoth/ inra|4a.//t) |Multiplierli j.!!1. r j

rTD - DlWx lru lp er-ivolume 30%Recovery lTo  DTWX020+D

sdmolere lod  D, .pBarer  Q,dra 'ee+ Ns rD,nq  E "o '  o \e '

samoletme E/5-

volum€remoled lrl

confl uence Envrronmental, Inc



Purging And SamPling Data Sheet

s,rt€: R'oaLaomMFnq, LEbon UTo.te Foo"2r 2,1 j4L zt/ L

wearher condirionst a,b /
D'twt 41 j I fotat Deprfr /57 awerrdirm vd r' - ra{rll !o!!

Prr9. .q-p@
Tubinq: oo: ( New )DedKdd ry4

Porqe ffethod: 3.5ca*vd[nE
MilTEiGiE:.'o-Plnb deo$l inraket /4b '

30% Recovery rTD - DTW x 0 20 + DTTD DTW X lvu lp er= I Volume

rotar volume jemoved: q-91:----JgF!JL

samoretr.trod D,qpB"14 Hvdi. e",. it\4 r 'bitii E' Pon ohe'

Dr//atsanate q/, Oa

r--n.i' - ,'t""",r "t, "" .

voume removed. ml

conlluence EnvironDental, rnc



Purging And Sampling Data Sheet

samDr€r: I hem<6i;-\ Client: lvonlqofr ery &Associal€s

Date @e&o:&ra+?alL Site: RoAlqom Mrn'nq. L sbon. UT

weather Conditionst /,ldr'rA su^or",sron.tu,"17-.,-u.----
wer d,am ra. '. ,. r'l4" *". ,*n o.o,fi1, tgT ra
Pu4e equip: (€:aaml. Bder

Purqe dethod: 3-scasa!6&me r{o^oa FoE

Pumo deorhl intalke{,/ y'uA M ultipli.rs: ! ... :-r q !!-rr sell
ITO- OTW X Mu('Pfter= I Voum€ 30% Recovery ITD - orwx o 20 + Dlwl

22s- \Iota PrEe)

roE volumeremoved. 2 6i1L

samoreoerhod: DisDBare. Hyd€seer4q llNg!!!!qll!19!--!l!c!

Ddwen deMre? YEs

orw *-.or" raZ,3D

Vo ume €moved

r v a !  e = L x 3 ao"h= /4023

conf lu€n.e Environnental, Inc



samDrer:  J.q<6;r)  lcr i .n, , ro. .oo'"" .^*o. . , " ,

wel rot 4*/ 3 Dare ttu.a,.i .jt,.?i, L

weatherconditions: Zr, su ̂pt u, st gn u rGG- -,---, -r

wefldiam 14. 
" " 

./a 6 .ft,, Drw. 73.'/2 ,io'nrai-, *
Purgeeq l i p :  B

Tubin$ oD:
'sca*vorure MKrc/bw aow t,,,.,,'., dft,( lJ )

puno deoth/ inrake/t2 L,lt{unioliers, . 
".

ITD - DTW X Mulriprier - lVorume aoon Re@@ry rTD DTw^ 0 20 + OTW)

Purging And Sampling Data Sheet

(s311!

s"moremerbo D>oB:  -  Grdr "ncPd \Fa- to -o  tY l  Po '  o r le

D1.N at'anak. 93.'/ L

sanatetD:1r23t
AnaLvsis: sn NPco\,.ahhi{cr sd ros Ec pts 2omrHNo3@V{cbic'd DsoNd[9]e!

Volume remolei El

conlluence Environmental. Inc



Date @edo.: ,lddv r.\L Site: RioAqom ilininq, Lisbon, UT

DIWt q.7'/ L rotal De t *? ,DG&

Weather Conditions: arr I

Puroe method: 3 5clilfsune
Mul_tr_D-l]iEi;o&

30%RecoveryrTD-OTWXO.20+ DTD DTW X [ ru  lo ie r=  1Vo ume

Purging And Sampling Data Sheet

2ot 7 / 2ca 'EIz"
/ .  ) . 3 2-L ,J.it

qd/ z J ,,o27 "' L '1 . / , ; t fr /J.v
qoJ 7 . i t 3 t  r - / .2

/D32t / . L qt.h

q/3 / / .4 7.) q (,L /b/ E?s
4tt //.t 7 Z 5 J.L R ',t

qt9 //.f /.2L7 5 qJ6

97 ,t/.f 7 L 2LL h , Z c3?t

/  1 . 7 s' ,3 ?t
he' t , 2 L _19 O.7r
w { . t l2- Bt{

rora vorume remo€d. /1,.tL lqar/ Lr

s"morpmerrod: D.pBa.e xro', ** zr?iriilq e pot o'n"

ow a.,. o" ?39{

Anatsis: smdNP@t AkroiMcr.so4.rDsEc.oH,-!94!!l3-!9!iEgj!e4:9r$!HM# -

Eauionenl blank lo @

VoLufre €moved:

conf luence Environhental, Inc



Purging And Sampling Data Sheet

cri€nt: rvlonlaohery a Assoclales

Date Feu,: zrl,(dv-!. ' r- oj!!r84, alqom Minrnq L sbon, ur

39L r"t"rp'tw: /3Za r.tatDeptft > (..oo

weather conditions: add /

Pomp depth/ inraket /12ar Multipli€rs: oq
D OTWXMurLiDrie' = l Vorume 30% R€.overy lTo - DTWr020+ D

Toralvdrume rcmoved /1".7L lqa tL

SamD e frelhod: DisoBailer Hvd€sleeve

pra l v r i r '  s61 r \oN t  ^u 'n . r_G ro  .L !  o  0 '  l l q1d_ed  teo  Drowveu ts

Volufre.enov€d:

confluence Environm€ntalr Inc



Purging And Sampling Data Sheet

1vo,ufre= lL x 3 - 2t1

sampler: JKernt-EtrivaF) Client: Monlo onea & Assocra res

Date @@du.: <?J rr.Vrt r- Site: RLaAgoh M i nq Lisbon UT

weathercondi r ions:  ze4/ sanotet sktnaruf6a, - ?- t,
w€fldian !a. f r !.1D" .,^., ",*, n t- i"".'".RZ-""

Pump depth/ intake: '

(TD DTWXMuldolier= l Volume 30% RMved ITD. DTW r 0.20 + D

aot,=-143'/

-.(/.a*n^""^*"a 2tQ loar/ L

Samd€ melhod D's! Ba'ler Hldraeleele N

or..n a- ', 43.2o

Confluence Environmentalr Inc



Purging And Sampting Data Sheet

sampter; .r r.ans 6frFD Client: Monlddm€fl a Ass..i:rcs

Site: RoArqom Mnjnq L'sb.n UT

)43Srherconditions: /,4,/d/,,^

\!te!!diam'+ t ! ! q,?)dh", Drw: 5JJG Torat Deprn /qzLta
Purse  equ ip :  es .  d rm:
dErbde. teioi barer os* Tubinq: opl
Purqe merhod: r. G "J" m
Pump deprh/ intake:,/r// MtrlLiplieE
(TD DIWX lrulrplief= I Volume 30% Recovery (TD - OIWX 0 20 + DTl,g

Tofal volum€ remor€d - lqat I L

SamDe mehod Dieosailer a N*Tub io En. Pod olhei

DrryarsamDe /tJ l<-samDle rme Eqf

samob D a,z3]
A4ar'-< 6.-'p_ j!qrll!!rF,r.o kd D" oft{{46

volume.emoved

confluence Environmental, Inc



Purging And Sampling Data Sheet

crient: Mo ntoom€ fr & Associares,".,.(;>
wenrp: t*'^' l*'" "-*'.,,, ar-^i,' I si.., n'o"oonr.rnno rouon ur
Weatherconditionsr (z>al

werr diao ua. '. r r ..aG}fr", Drwt /533G rorat Deorfi /nLk'
P, . , " . q , r@* , " .

Purqe method: 3-s cxe vo lme 6;;ffi
PumpdepLh/  in tdke : / r ,  Mu l t iF l ie iS :  .  0 !  .  .p  . . , .

ffiurr

3\ 3t2 9 t ) (
nlat / ) ^ t . L . ta i^-3 I /zi

/,/t L lcJt G 3  L , ( /27

ttb- /2,t 7 7./ /29

/7 1. G
L

L.C

11r I b,\ 3<)3G 4u /  3 l ,:s/./L

tq)1 / 1 . b Jd} t- t2.pa
/2.e , . '? 5 aql

/ . , ) 53q t
t 4 ) ) A C //2
/vJ.. )3,1? r , .1  | -L A:ba l//. i1E]]-)
o'o*a a*a.' ves ffi6) | L 2.t L laat t Lt

Samole m€lhod: Disp Bailer Hyd6sleeve1116r,o-;oca
D1 N atsanpte: /ga-].J 7

Adalysis {omrNPF arriii cll91.

Eau'omenl banl lD @ |F re  d  bank  lD  @

Pre puGe 0o
Posipd'aeORP:

contluence Environmental, rn.



Purging And Sampling Data Sheet
2

sampler: J Kemt BdG;) Client: Monloomen d A5s* ates

D a t € @ D { d ' l : a L . \ r L \ L Si te :  RoA lqomMnnq  LFbon .  UT

Weather Conditions: a7z (

w€ll diam: va r r r a"loo*si

sanptet sisnarwe, tL-?- :>- - - -  -
Drwt 6))e r.t.t Depth: /?l|-

Purqe method: . c" 
"v"''^".4;;F.->

ITO-DTWXMi io l ie ,=  I  vo lune lA00.6Reco.e f r  ITD D ln /x020 '  D

LIJI b ? ?'3- / 2 \< a?/ /a7

1. , ,
-17/l

f /3 2v D.7/
t lL u.9 of,t u3

t3 tj t . .9 1/ /tL /t553

G9 24/ tu, /9.(,1

)r,7 /1,.75L Loj
/.? 2t /,.9 %sl La-9 q 3

l 3 . b )o9 r0L tsL

t<o) r3.9 I Lcl 30LJ tqL l0L q L

t 3 A - ' , tt /tt LIL 91
G 9 3d.l' I 0z /5t,

ou""'ra"*"n ves Clo2 rqb *!!!! !c!re!cl,4l-!---l9el llr

a","*.o*0, O-* * 
"*."*K

N€W TUbiD)

.anate /f>. t7

b23'/
d r : . , . . .  m 1 ^ P 6 '  r ! ' i n c ' - @ .  L -  d  5 o  i r q l o  l 9 ) _ !

Eou'Dmenlblank lD @ Feld blaok rp @ _
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Purging And Sampling Data Sheet

qrient. Modtqomery &associar€s

Date o6ddr.rr D2l\i b r 2r 11, St te :  F ioAq lmMnns LBb.n ,  L rT

!!&4herconditions: C4-l
wel ld iam.  Va.  r .  2  ] .  4 .  Aoh. , , DIW: /53)G
Purue equrp:@)"

M u l t i p l i e B :  . . .  0  q  ?  o e  . . - 0 1  . .  ! . ,  . - , 0 ,  o @

l vatune= bl x sa%=JLLo 7

./O{ Lo. t t

llvdraseeve NewTubino En Pon Oher:

arw a* a" ts:;75 / >lt :X

Volumeremoved ml
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site: R oArqom M nlnq Lrsbon. ur

Dfw: /x)tt rorat Deo-rfi /)-q,a

weather cond itions: CD

wel ld ian  vd  r  r  344d ose

30% Recovetu iTo - DT^X 0.20 + D

Purging And Sampling Data Sheet

Purge  equ ip :  Es .dan :  Bbdder

Purqe method:

Toblvolume rcmoved. '_ lqar/ L

srmene$d DI5o Br'r€, .-Hr';;;> !* 
""'s 

crrPo ok.

Dr'tt at sanate ,4u -5-
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Purging And Sampling Data Sheet

rob t :  r r5o  lsa-o te . ,  r /enr '€ -M/ r , - ,  l c l ien t :  vo  iqo le^  aasrd !es

werro: 2t ' r  l*"  "* . ' , , ,  - i , .  ' i i  |  $ i te:  RioAqonNr'  'q,  tsbol ul

weather Conditpns: aLr / sanotet siq6tuefVa , z--/

welrdiam:va" '' r 
"lQr ",'"',rf)

D'rwt //b Z)s-1orat Depr6-,/ 21.r
Purseequ ip :4s  dd_  \

Tubing. oo:

pumD deoth/ intak€: /2a l{!fiiFaiT.".
30%Re.o le to lT0  DTW^020 |O

@h

L,.9 1)-L r9?
631 / t 3 - .9 2 .

6tl .ttt77 22 J.4l -:.! /3L

631 / zL ,r?71 /tt

, 2 , 2 u .7 //'tz /(.
(93 /2 ,1 //rbt /5 -l t1_ ',/r&

or*-....._r""*p 
"es 

6a-) 'd azl gelllL

<-mncmerhm D'ro Baite, Hr'o?sle"," ds Lotr L?r Po't orr4

eJLl:- .N atsanale //@ 76

t",.*,"*"*,**;;c- )

Post ourae oo:
EouDmenlblanl lD @

" . " , . " - , "  " ' , )  / 9 . .  23 t - {

corfluence Environment.l, lnc



sadDler: J \-n< a6fr;;-e lclient: Monaotrea3Asso,idles

werr t? l - /  lDate Dm..o. . , :J /&/  z? )  |  $ i te :  R 'o .qorMnnq.  uoor . r l

Weather Conditions: <t-tr / Samgl er Si 9 n al!rc|'>- ?*

wel ld i rm.La r ,  ,  .  {  a . . (a- ' )  lDrw:  / /COt Tot . l  Depth: ,  ) - . , .
Purse equiP<l::o9tl

Tubinqi oD:
Puroe method: (t' osa->'
PumDdeoth /  in taEa-  l l l u lL io l ie .s ,  .  

" '
\TD . DTW ) lvl I D e' - i vo -Te ls0orFp'oFar D D wX0z0 O1')

Purging And Sampling Daita Sheet

= zLf aa'h=-IJLUt/-l

rorar lorume remoYed 1-.,7 (sar/L

samDrefrerhodr olsp B:i er Hyd€sleeve Newrub!LE!-89li lq!!!!

Saoor€ time: ./ aZi4

Etuomlbta"r D/.1 @ /t)/f

confluence Envjronm€ntal, rn.



Siter RoAlqom Mininq Lisbon, uT

Samolet Siqnatnte*--,4

Dlwt /7D.47 fo\al

Pur9e equip: Ls . diar
ond H> ) fubinq:

wet | f ,VL3

Puroe method:
Mul t iD l i e rs :  t  - .&

TD DTw x Mull'olier= I Vo ume

Purging And SamPling Daita Sheet

rorar !o ume remoled - (qa /L

SamDe method Disoaaibr NeTub nq En Pol Othel

Dlw at*nate -/ /u L)7

AnaLvss :  dnNP@V.@
sanateo /2)-sL

confluence Environmental, Inc



Purging And Sampling Data SheFt

ltite: RoArqomMninq LBb.n. UTweu ru 2L 3
WearherConditionst h Aa4

Dtwt  t1o. ( \7  ro ta l  Depth:  , /13, . \
Puree eq uir-q-;mi\

Tubino: oD:

30% Relo len lTD-DnryX0.20+ D

/ 7 . b l r , uf9 / ,LL 7 2t

t 2 , l !"9 a/(o

b3 /)^u t,'9 //{54 /a 3.t . t 41 tp.70

et /Lb ,"9 ':9

q9 | , . t I hl3 a
t".9 um3 7 A.LL /L

t<D M' { e 1 L 3 9 {

o d rerr deMIe4 IEg !!q , rob vorume,emoved lr.lL larr/ Lr

samorerehod D<pBa d Fyd'!...v" (fi ];.b-ta En Po'L otr_

srry-c!::4ds Ds-la-
sanor"ro, rz),S3 L.o - ,"o,r"u h,o* or* - ,

@

Volume rcmoved

confluence Envircnmenta l. In.



Purging And Sampling Data Sheet

client: Monloomery A Associares

Date @@cbq: a'lJrvr{.rl Site: RioAgom [1n ns, LFbon UT

sanotet Siqnatuie6, - ,/. , -=

d ! 0 b : e r r e n o i b . i e r j t b 4 Tub ina :  oo

ultiDli€rs: 0!

TO - oTWX Mulliolier = l Volume 30% Recovefr (TD DTWX020+D

I vo une = _l:L x =..,11 lrot" curse; aar"=.DLo7)

t'/! tt

sdn olcmerood. D,ptu - Hydr:s ee e &,lubn q) E I Po' orre'

Aia r ' soa D' :!! a1r9-P9 k

Vo ume removed:
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Purging And Sampling Daita Sheet

Cli€ne Monloometo & assodlates

w€l l ID :  RL-q  lDate@Rrn:  o \ r . -  ) . ,  \ site: RoAlqom Mininq. L sb.n, UT

weather conditionsr {\\hL j[ ] s a net er si a n a tur et -l///

.,,#;^".
Purqe equip: Es

Tubinq: oo:

Pumo deDth /  in tdke :  -  I !u lL iD l ieB: r
ITD . oTw X Mullillier= 1 Volum€ 30% Re.o!e0lTD DTwx 0 20+ DTW

Toralvoluoe rcmoved: - (qar/ L

sTubna Er1. Pon Oth€.sanore merhod oiso Bailer

DTWarsaf ro re  l s l ,9 t

Anarvsis: sn NPeory Akhi,o s@.ro!l!r! :4@!r!l !!!!HM#

confluence Environmental, rnc



Purging And Sampling Data Sheet

Sampl€r: J herns Aalvere Client: Montqomery S Aseoc'ales

Dateomdo  a :  d r ro r , -  L r Site: RioAaofr [,t n nq. LFbon. LJT

Purqe mpthod: ,5ca ,  b rure- i r f i i l s - iE>r ' .1a td  obq
Pump deDth/ intake: rs? lMiiiEii;*;".

G'+,

7 7 8 . , s s

'7.L 1 , X r5c.8 t

t L ,a I tL. rL

5 , 5

15.  \ s-Lb-

- . 1 8 L | l . ]

r .5

o'o *.rr"""t",, ves Cruo-/ T1"1" " , . " - . " " "d  q  l  (qa@

Sefro e method Diso Bailer r*"'*" Ami .a-trt--p,L
Samolelimer lq3o l5c 3 t-

1,"0. .**,,.0'

@

Volume removed
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Purging And Sampling Data Sheet

samDrer: J Kehs B Mvers Client: Monkomefl & Assocrares

lij!9iR'oAsomMnns Lisbon uT

!!&!!her conditions: Lr -,i.

Pump d€pth /  in tak€ :  ra l  Mu l t iDr ie rs : ,
(TO . DTW X JvluLl orL{ = 1 Vo ume 30% Recovery iTD - OlWX 020 + DTW

6 3

30%= 1@lZ

samoLemehod. DEoBailer Hvd€sleeve

Analvsis 5mnrNP@t drnlyc.so4 ros.Ec pH rsnrNo3F ae6nF€d-Dt$t&{daB

Duorrcal€ Lo. 6L95 € l5ro

vorume removed:

'i(
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Purging And Sampling Data Sheet

client M ontqomen a Assa.iales

rsite: RoAlsom Minino. Lisbon. uT

DTW: tS 1 AJ Total DeDth:

Weather conditions: (lA1

wel ld ia l l l  u r  r  r  r /gd  oss .  5 r '
Purge equip: Es

Tubina:  oo.

oTWX Mullolie.= 1 Volume -

Oid se dsalel, YES No

A n c l ? e ' s  . d  r 0  ' r r \ o r @ / + o  r A t u  o s o t r e s t h

conf lu€nc€ Environmental. b.



Pu19ing And Sampling Data Sheet

Client: Monlqom€ry a Assoc'ates

sate: RioAqomMinnq, Lisbon UT

DTw:  r5 l  r ra  TobrDeprh :  146 oCW€lldiam:var---€ a 6. oth{l

Purqe method: 'scJ* vorume
Multipliers: .- o &

DTWX Mulliolier = 1 volume 30el Re@verylTD. DTW X 0 20 + O

60ir o"r!)

1 2 , a :'7.1

tz.3

/ , 3

3 . 7

r z ,5 6 5 5 ' 1

r 7 . 5 A,J 6.1

,l! I ] ( 3 t 7 . L 9 , 2  ? 55.J

Did werrdemle, YEs Qo) rora vorume removed 7 I (aar(L)

samole delhod: Diso B€i er w"*** f*"r"i) * *n
Dnva tsaml le  I5 l  , o

Numbe, ot bo( e4i)
a n a l v . i s .  p  0 '  h N o t d t ' " 6 . e ' d  D ' o w v ' b

EouiomedblanklD @

conf luence Environmentalr In.



Purging And Sampling Data Sheet

30% R<oveN fiO - Dla/r'X

I vorume = 31 r )

Client: M oo toomen & Asso.rales

Sit€: Rio Arqom Mnmq, L6bon. UT

DTW: ts ,  LJ  Tora lDepth :  )Br  oO
Purse cqui(-F dan,a tg"@q tu,

Weather conditions: P^

Tola vo ume remov€d: lo

Drr^/ al samole l<Lro

c,pr 6 nr fN9l@tr aaB iEcd _ Dsote ueb6

Samolemelhod. 0eoBa er Hvdras eeve

confluence Environmental/ Inc



wel l  Ip :  (L-  6
w€dhscondrfios: P-.

w 4 ! ! i a n ' 4 r . r

Pump depth/ intake: _--

Purging And Sampling Data Sheet

om M,n,noj L'sbon UI

Purqe equip: Es. d,am BJdder

Purqe  ne rhod :  r . e r ! " t o run "  q , -o

30va RMrery (TD . DTW )i--26;D

M u l t i p l i e r s :  '  = 0 . . .  r = 0  6  j , 0 . ,  - = 0 r  , 1 d

qiqt4en deMrea yEs (No

conf Iuence Envircnm€ntalr rn.



Purging And Sampling Data Sheet

gampler: I Kerns BMve6 Client: Mon tqome N & Assocrales

lllell ID: RL €, lDatepF"r'r: 5 e: Ri.A..m M n n. r Fsd Ir

wearher co!drtions: tli{, a l"_.,{ samater Sisnaturet t/-t7t -
| -

Purse equip: Es dran, z"\ ad

Pump deprh /  in take :  r? .  t  l l . tu l r ip t ie rs :  . .  oe
aID DTw X liu dpl]er= l Volume 307q Rovery ITO - DTW X 0 20 a D

rolar vo ume removed q . o

samo€ method D'sp Barler Hydrq5l99!

c. so4 Tos.Ec pH 40n!!99

3 ; q.o (Tola Purse) 3o%= Grll

t , 3 l

Confluence Environm€ntal, Inc



Purging And Sampling Data Sheet

sampler: Jhere B1ye6 lclicnt: l onrqomery 3 A--m "rs
we l l  ID :  RL-6  lDate@md' ,n :  o , ,vov?, ,1 site: RioAaomMnoo Lisbon UT

sampler siqna ture: -t/t4za--weather conditions: P.-ril -.L,^,1,

well diam: ta' . 
" "61' 

.,t;,
rurse equip:(*. a"''r'fu *4.

purqe m€thod: ..sc." ,"r,." C-H -"+";) ..*-"". 
",'",

Pump depth/ intake: r?,< lMultipliers:r-.i! r-06 j-0.,_r=9!:__::rg s:t!z E!!4

(!rt)

\1,4

r l  L1 Za?S
<9.1+

r i l

r l .  J

I 9  L L35

rll
z ? 5

I
id*n&@h, 'Fs rno) i.5 l oar1or
:
satrolercrrd: DspBi - Fvdr:'ee,ea N"^ Tub'fq I L/t Pon orre

orr^/ ar sadpre /E.15

s!adclq---6.L] s- [uo: en",qv t N,.b. d bs!]6t)

Ana lvs i r '  5mdNPF.A [ t !g!!l9t-I9!lq

volome @mov€d: ml

lvotume= - x -= - (roiatPurse)

conf luen.e Environmental. Inc



Purging And Sampling Data Sheet

Date Fmdo,): alv/lr\1 Site: F'oAlsom [,linino, L6bon. UT

DTw: /l,6;_)c rotat D

Tubinq: oD

weather condttions: Cac, {
Well diam !{.

Purge method:
Mul t ip l ie rs : . .  on

To. DTWX Mulriorier = r vorum,c 30% Recoven lT0-Ol rX0.20r  D

Tota vo ume remored: -- ($l/L

Samole nelhod: DisD Baller NewTub'no En Pon Olhei

DTWar Eamor€ ,/cs lo

6  c c . . -  7  0 l r  l r l r F , 1 . o  E d . p .  o k d k l k

vorume removed ml

confl uence Environnentat tn.



Purging And Sampling Data Sheet

Client: Monlo omery & Ass@iaiesJ K","(G-;;)
wertD: l .u /  lo*."-*" , ,  a-*-rr  |  

"n. ,  
a 'o^,*.rn*.o*n u,

weather Cond itions: rl?,&

wertdiam. va" '. ,. ,. .. 
". ",".1F)

Drwt /Lt], rorat D.o\h. /fa @
Purs€€quietE:aEh: did,

Lubins: oD, 661 edctd NA
purq€ method:  ' -c . , "  - .4- ! -b" . ;>r .  *  , . " " ,
.,unp deprh/ intake: /2-' MuriiDrieE-r*
(TD - DTW X M0rriorier: 1 Vorune 30% R€covery{ID DTWX0.20+D

6s4E'

/bcq 5/ .)l z /at7e

t)L< t 3 l 7 , 1 l).(. a'1 1..11 2 8 .r7

1. /)J

l 7 ' l l / 34 /Ll7 2:7 C t t 2 9
'7. / t)!9 z? L9 97

t1t1
-7./ /)Jq 3o 7-9

/5,1 r2t 7 L a4r ?,9

Dd we d*arer YEs (io-) Tora vo ume remov€d: a.4c \pall t)

Samole merhod. D'sp BsLl€t Hydraseeve -;;i;A s lrpl l
Df!_4:?!@-!.t]Y-

Ai.rvsis s@ nr Np F - ̂ ndmd c . so4 rps. Ec oH ,s m fNo!-p9!-lr!4 !&E!j-!E99!el!lrl,
Eou omenLbanr  lD  @

volum€.emoved ml

conrluence Environmentat In.



Clienh Montoomery &Associal€s

Site: RoArqom Jvtrnino. L sbon, UTDate lo*rD:43\!dv zd\\

WeatherConditions: t/r,/Ah,\

ofwt /at34 rorar
nuree equix6@ oaa.
well diam: t4'

PumD deDth / inta-Fe--724/

Purging And Sampting Data Sheet

l vo ume=.3s:y' X 3 = ./6.".a (ror.r p(se)

:5',./

5-

rorarvorume remoled /d7 lqa rL

samoememod oisoaaibr Hyd€sleeve( NewTubitt Eri-ss4 QlI9!

Dr,N arsan te. //2 >'/samorer'me 1316

Andtrsis . r- . 0i !!91Nry1ed F4 o odveb3

conf lu€nce E.vironmehtalr In.



Client: MonloomeN & Assft:les

site: RioAlaomMnino Lisbon. UT

DTw:  l11qo Tota lDepth :  t , r l  o
Purge equtp: Es 

-i:*r€ 
tulriEArDspralemeot Ext. sysEn

Tubinq: oD.
Purqe method:
Pump depth/ int.ke: t -\1 (
(To- DTW X Murr'orier = r voLume

Purging And Sampling Data Sheet

l:1(rotarPmse) 30,,6= -

ToLal vo ume removen - (aa t t

NryTub,no Etl Porl Other:

Dllt at samp e. \11qd

Oidwe dwatep YEs No

Samole meihod. Diso Baile

anarvsis:

DuDr'€relD: /-r r.1 e- llsJ

conf lu€n.e Environmental, Inc



Purging Anct Sampling Data Sheet

clientt fi,]oniOomery & Assoclates
Site: RbArqom M'ni.q, Lsbon. UT

wel l ID :c i /  T -

H A o  r o r a r p e p r h : r r
Psge equFila.jitL?, &o
{eo. q F%ne'a od.. rubinq: oo /-v.i r+.,kj r:r

Mrrc/b+no,jE.rGdDi ootr:
r ' l u r t i p r i eB :  r  0 .0 .  0 . .  a ! , . - - . 6  r - , q .  . -  . .  _ : . . . . .

@") "@'o

l o

) 1

1 . L

3 .5- ,:97,1

,^ - o V

pid we dsden YEs a'id) Tola vo ume removed. 6 I (q:r/cj)
Samolemelhod DisDBaler

DTWat empre r r f ,a l

. @ 1 r ! o m t  a r J r s c . s o 4  r D s . F c p r  . 0 '  h N o , F r r "

Equipmenl blank lD @

Confluence Ervironmental, Inc



Purging And Sampling Data Sheet

Datep@qdtrr: .f,^o, 70l Site: Rio A oqn M n nq L'sb.n UT

:!s!!!!lll:-ll1__l__-:i--Ll:!12!!!L pTW:',,qd Totatpeprh: r.. -..
Furee  equrers .d rn ,  ,  } .ad
d s 9 b n e r k n o n - t r - t r d € r ] I!!i!e: oD: aN€w) D€drcdd NA

M u l t i o l i c r s :  , o o  . . o b  . . o .  { - o "

well di.m. ra. r 2. r.

TD. DTW I MUIIDI'ET = ] VOIUME 30% Re.overy tTD - DTWX 0.20 + ri

3

roLalvoume remoled 3i arqa DL
Samole defiod. Dso Baler Hvdraseev

0n4alsamole I ls o(]

Equipmenr brank ro 6Le6@ l+-\

confl uence Environmental, In.



Purging And Sampling Data Sheet

Sampler: J Kerns E Mrets Client: l onloomer &AswaLes

site: RoArqom M'nha. L tbon. UI

w€ather condjtions: Gl . rr - . f.U lsanpter sianarvet ta, .,?a-

,^ ' ' ,."', 
",,.,,.:.

-_ .+_7 - -

I  l t . 3Y  To ta l  Dep th :  , ?L  d r )
Purge equip: Es. diam:
dtsobder reidi sier os*: Tlbinq: op;
P u . q e  m e t h o d :  . c . " v o . , "  " ( ! . b " q o d  E , . : - , o  o r h f l
Pump depth /  in take :  r r7 l  Mu l t ip l ie r :a , . *  l=or

30% Re.o le ry iTD.DTW)(0 .20+ D

Tora vo ume removed. - (aattt

NewTub'no En. Pod Olher

Did {elldMLer? YEs /No

\or pot !tib"d on$trdt! 'B

contluen(e Environment.lr In.



Purging And Sampling Data Sheet

Lcli€nt: l onrqonery 3 Ass ires

wenID:  l r .A  \  lDate ,Dmr0. / :  , l ^ . / r -  'L  I  r j i te :  P 'odaonMnr  l rbo l  u l

weath€r Condi t ions:  \ - " , ,  -  nr . . )C samDf er siqnature: z/ZvZ-

welldiam t4' 1'laj:4' 6" o!se( .a, DTW: l3 t  a? Tota l  Depth:  r  i r .co
Purge equip:Gs dhm:!" !ad

sth.., Tubinq: op'
Purqe method: -5c-ehb^e rr{i-;G\ ',,,'i-<q
pumD deDrh/  inL.ke:  r rq  lMr ld t lc* , ; "
r ro-  orwx vr  r rer  _ rvo . r"  130%oe-o.ear D Drw{020'o- \9

HA G"@

8 l 5 . 6

6 l +.51

5 . 1 2 . 3

5 . 1 :t9.L
j . t r 5.tr

5 , t ..11_!E3 2 6

D d well dMie? YES llol [rt"r""r"'. '"."""a s.s r",rd

samDremelhod oispBarer U!9gee!q 6ii"i) en ""n o**
Sampe time: cYi rt 01W al 9amPl€ l-*. l I

Number or bott e<t

Eouiomenl blank lD @
P€ pq99 aq

Volumeremoved ml

confluence Environm€ntal, rn.



Purging And Sampling Data Sheet

Sampler: J Kerns BMv€ts Client: Monlqom€ry & Assodiates

wel rD: lJ'65 Dateroolrd,r: 01!.1,2^,t gite: RioAAom M n na L6bon. UT

w€ather cond'tions: -"" - k,s,- lsa4ptersigoaturet 4z7a^

".. ,,,*--. .. :. ","/-:- l;'*, ,:."" Totar Deprh: l72.oo
P".seequip:erg5}'sd".. ;-**.".
dbo6sibr rionbner,,s!+ Tubtng:

tostrc !9tso&emmt E{.syrEd
oD, .-n;) Dd-kd NA

Purqe me!hod: !.5G* b,,., Mt./b"-F""
Pump depth /  tn take :  ,$  "  lMut t ip t ie r r : .  0 '
(TD DTWXMulliplier=i Volume Cq% R€cove'] (rD Drwx0.20+DrW

Tolalyorume emoven: lll ((q4/L

S:mD e method DisoBailer HvdEsreeve

/osJ

0n r !9: @h aaflrd D.sN4/tu6

conf luen.e Environmental, Inc



Purging And Sampling Data Sheet

s"-p'"., J K","".6;D client rvlonlqomery & Associales

D?9(ffi d1r att a;7/,)! V ?i t L site: R'oarqqo [,rhhg, L sbon, uT

s u n pte t s,qnutG;z...-
welldian r{ | r r.Zaa6. oud st!!i /tl, ru i,.tdG. z-r.-
Po.se €quip: 6
d6r biq teioi bdb obel Tubing: oD:
Purqe method: r s Gse vd!m" drrotrer Fow ..,,; *;ia5
P!6odeprh/ intate /7L' i^rurtipriere:r-.e 

"""," 
..,",, ..-".;-;

{ rp-o-wxMLrpe rvorre l307oRa^oFa.rD-D-w^0.20 Drwi

86-- ?,j?- a / .7 t /3/

DLd wen de*,e,-" YEs aid ToL vo ume,emoved. "r'/a_s (qat/ L)

Samolemelhod. 0spBairer G-w., ""Gt 
r., r'mq

samo€uhq 8Sr DTw ztsanore //b.?t)

ms Ec, oN sonr$o3@tf€di

Eou omentblank O @

volumercmoved ml

conf luen.e Environm€ntal, I.c



Purging And Sampling Data Sheet

sampter: .r xem<-6iGD Cli€nt: MonGomery Atusd ales

Date otu.ot a7/Jl\fzd t'L gjlqi RioAlqom Minina Lisbon. UT

weatherConditions: (r>al sampter stqnarutel:: *- ' -'t'

ryc!-!EE-r!-!.16+ lrL )orw, /fu t(" r"tur o"pr{, ?ot.s

r,uinq, oo ,<D oa-.a u
Purseequip:a{@ BdGr pad

Pump depth/ intake: /74, lMultipil*s: ..- . e
(TD-OTWXMurliprier= 1 Vorum€ 30% Re.overy(Io- DTWX020+ DTW]

9os- ZJ /3 7t 27 ./aD / . 2 / ? /3/

9ob /Jb/ 2,4 / , t /3a
7// / l l /a,r. 7 t . 5 n?
qll 7 t 13t7 G / . { /29
ql7 z 1 /37t 1z _t- /29 /n/6

Dd re||de@ler? YEs aNorj Toratvotume redoved: 6L (gat/ L)

aT'tu.r"" at /'/7/a
sanate tD L>8'a
Anavslt 5dn NP@! au niy.cr 6!4

EoupmenLbran l  lD  @

volume €moved.

Conrluence Environmental, hc



Purging And Sampling Data Sheet

)ob*: r3s0 lsampter: l<-f €i!lia.- lctienr: Morqor e-y s as ond+

*"t to,Zo n- lou","*".,, n.o,z-a | ,rr", * ,* *.,,o. '*. -
s. *ot", sig n utu:,G--,'t 

--t-weather conditions: Cz- /

wel.liam a | ) . (o6. a.ne. lorw, t , 2,c l"r.t 
""r(1nrz,rl 

t

rubinq: oo: 6;) Ddiaed NA
purqe netnoa: -rcciftin"
Pump depti/ inr:ie.7-zdtlMuttipli€rs: oq
t ro  Drwv Mir  prer  -  l  vor rne l8ovqRMrery ' lD-Drwr020 DnM

tuts6n

c33 / 2 . 3 Z J 5 ? 37.t t . Z /2, /4r6)
/L3 7.J / a9t" t 3

,&
Qtl /z.) 7.) r 1?t // + / /7. f /.o //b /? t

Dd welldsater? YEs a-No) Tora vo ume €mov€d: // 2. f E j t tl

Samolemelbod DisDBaller
" ' * ; f f iEnPo.o ,he ,

srmoLe lme /Od<) Dl1vaEamoe /t 5'

anaLvss
@

Volum€ emovedl

t v.,tme = 37.1L \ ,L= J!L:: \rda pu'r,a

confluence Environmentat I



Purging And Sampling Data Sheet

lampler: J herns BMvets ELig4t: Monlqomerv e A$ooal€s
Date b@"rD): ./.^.,v rJri Stter R0Aqom Mn nc, Lilbon. UI

weather conditionsr a,../ [\- - t-,_ lsdmpter siqnature: ,/ ,,.-
Wel ld ia tn  va .  I qlw: i r  r .q r fo ta r  D€pth :  t ! , \ . , t
P l rse  equ ip :  €s .d rah :
dtssbaer €ioi baier oih* Tubjnq: op Ne,1 DdGEd NA
Purqe  me thod :  r r cevo . re  " .ob { , ro "  r , . . e -o .  o rh * .
Pump depth /  in tak€ :  .  Muh ip t ie rs : ,
(TD DTw X Mullip i$: 1 volume 30% Re.overy (TD - Dlrv Y 0 20 + DT!^,l

DLdren deMlea YEs No

S.mole melhod. oiso B.iei New Tub no Exr Poat Olh€.

oTWars :mDre:  /J ,54

Ptlv<'<

vorum€ removed ml

Confluence Environmental, Inc



Purging And Sampling Data Sheet

robd: r)50 ls"-pr.,' J *".{-6;;) 1."""" r""'."'.^ 
"^*.".

weurtllLu h / lpare,",^ ., :U?^A,/, tz siter o o Atqor v, nno | <@n. L .

weathercondi t ions: , . "h, ,n, t su^pter stqnaGZ --,?, :,2
welldi.m r{ , , 

"(7s" 
.,n.,, ",*,t=g6;;;K;-

Pump depth/ intake: /4 (" lMuliiprieta-ie.* 
"*( D  D r w r M ' p e - I V o l n e  l 3 o q o P M r e r y  T O - D T W ) 0 / 0  D T w )

@.;, (^ao
a2/ / . ) . ./.f

2../L ./t (.) /5t37

ll.) E9 Lb 6J<r 3 u L

/ 27 ,371 8// 6A

ubbL 631 a/, t .3 ftJ

1 ^ 1 ,7a a . / ,7 6/

7 A at7/-/ 73/ 4 J /irE I

,t't- / 4 6 )!-106 _! Lu t .

o,a*rra"*ar tes 1_No) Tore vorrme €moved: ,:u.- lgattL)

Samolemethod: Dspaaler Hyd€s€€vd NewTubind Exl. Pon Othe'

A!E!!!E] --@ !r!!-!rr! 4!r 9!
Eauiomenl blank lD @
Duoricate Lo:

lo5' E. oH ?5onHN

lF  ed  b lank  lD  @
lo."-" """ no Posrouroeoo.

lPre odoeoRP: Postpuroe oRP:

vo ume r€moved ml

confluence Environmental, Idc



Purging An.l  Sampling Data Sheet

s"mpre., I r<em<5iGD qiellh lronisonery &associates
pate rq6daq: Z(dVe2! I r stte: RFAaom Mrnq, Lisbon. Ur

weatherconditions: okira sant ptet siqn ar(A--e -z

w€fldiam .. r r ' 6 d o,h.. lprw: ,t/ ,. ,"ot *fri^
Purse equip(6:da;:

rubinc: oo. .-i&-) Ddered NA
Furqe meftog:/zr 5 c4* voru.i} H'.'4osros !\haon o' Fl

-0 - DTWX Mr io e I Volune 130". Psver .TO - OTw) o 20: DrW

Samolemelhod DsoBa er NYdEsleev

"?f#iYts''
Anavsr ec pF aDd \oiMll tjlrkoi@

D@eletD (o/hl e r\'.)

Volumeremoved: ml

so%= /53J.

contluen.e Environment.l, Inc



Purging And Sampling Data Sheet

s.mpler: JKemq BMyeB lcli€nt: Monlqomery & Assiates

Wel l l p :  d ,  rp ,  lDa te  ooF0r  :  pa^o r ' 2o ,L  S i te :  ooA too t r  V ' lT .  Lsmn L_

weather condir ions: n' , ({- -a.,.7^ lsampler siqnd rwet ,tz4_
werldiam: v4. r ," 3.aDo" oth*:
Purge equip: Es

Purqe method:
Pump depth/ int.ke: - lfiulripl'ers:
(-O - DTW X Mrho 'Fr _ r Volun. lsooqPe@\ery TD.DTwr020, DT\^4

@th

Did qel dewater? Y€S.--il€-- TolaL vo ume removed - (qa /L)

su.or"naroc oi"o e,r",a1;;;Sr ^tu 'o! E r o' c,1et

N,mbe,o'b.i 6; .;\

An.lvsis:
EouromenlbanklD @ EreE !l?!!lS ---- .=-
Duala\etD 6248 e aTeo

confl uence Environnental, h.



Purging And Sampling Data Sheet

sampler: iclient: Mo"qonery3 {slonarer

DateDmdor: e/furrrr L Sit€: R'oAroom M'n'nq, L sbon. UT

wearhe. conditions: <i.^. - n,, I lsdmpter siqnarure: -12,2

srr, ig+o--r*rt o,n, '.,.,o
Puree equip, F< db.,zrr;l.dd-

-Tubinq: oD, ,@l odobd NA

Pump depth /  tn take :  , )  '  lMu l r ip l i€ rs :  roq

doj  orw x  M ' l lp le '  -  vo lu  rwxo2o'Drw

E P
6 . @

3 . 3

t t ' L , b

a3L\ t 7

D3L7

. ' t

9 7

I J L l

& ) i 8 -16r,t

6

o c 
""rr 

a*r"p r rs (loJ ts,(il)
Saholemelhod: DlspBEier Hyd'asleeve ( N€wrubnq t E"l Po''t

AnaLvsis: rN.Ec.rN 50mrHNo3F {Ed 6kE! a!!e!4!!!!s

EauiDmenrblair lD @

volume removed

conf luence Environmental, In€



Purging And Sampling Data Sheet

Client llon laomed & ,asso.'ate s

sit€: Rio Argoh [,tin'nq, LEboo, UT

welldiam 14. r 2,{ Z{)6. orh : D T W :  r ,  A  r a  T o t . l D e p t h :  r 3 : , t o

Tub inq :  oD
Puroe melhod: a.,: - vqr!

Mul t ip l ie rs : . .  oc
TD.DTWX Mull'olrer= 1 Vorum€ 30% Re.overy afo . DTW x 0 20 + D

samore nerbd D.soBa,., r..o*^ fGl *'i. ru."* ou.

Anarvsisr pH .0n tsNo3Fryielrdsed oLsH!4g!!

- t_= Zl3 ( rorarPurce)

conlluence Environmentat In.



Purging And Sampling Data Sheet

s.mpler: Jt€ms,€iiltait Client: Monraomery 3 Assoc at€s

well ID:,.,rr'-lozDBDate,DDmd!: Z?,r:?a 'L Site: RroAqom M n ns Lisbon uT
weathe! condirions Ca-o f sanoter sionatfi€

,r-.-rr "" r"t-;;RA-, r.^
Purse equipj Es. d€mi
dtobas croi baie, oths: tlbinq: oq
Purqe method: 3 s Gse&rume Mtrrc/b" flow e '"""" *"q,-' ,z}\
Puno dep\ht intakda.4' z' lm.rtipri.,., , , " ", *(TD - DTw ( Mu tp er= r Vorume 30%Rercv€ry ITD DTw^ 020 + OT\,l,1

ToL volume€nov€d: - (qal/LDd relldemref YEs ( N

Samoremethod. DEoB.ier New lubno Erl. Pon Olhei

af4 at-nate //l/(\

Numbe.orboltres 2 F f(rllLab. Enerov Labs r fi)c-
Anal,sb

vol0me removed:

conf luen.e €nvironmental. Inc



Purging And Sampling Data Sheet

Clientr Monloomen A Ass€ ates

Dare o*,,)t .aa,tavza, L slte: R o Arqom M n,no LFbon uT

welther conditions: / -ra I

Drwt,/22.Dtt -|orat Deorhi 777e
PBee equrP,<;F

Tubina: oD.

MultiDIiEE: ! -.

TD - DTW X Mu lio ier = 1 Vo ume 30%RecovenrTD DTwX0.20+D

@ n

6-.J s/tu / .  La ./^I3v

2'7b

L'77 3 rt,

77b b7 /2424

/399 3./ Gl- o L'l 56 /2r.29

/ 2.,) /37t 3f /lf-J /

/L, t /tz7 /zc,n
r 3 V f /2,/,t

1 3 . l 8 . 1 r3Lr7 2.e o.27 /)t.3\'

r33 n r]{ t 7-q /24Jt
6t j B.q /113 u - 7 L /2{3t
o'a *" a*"t"', v es (ul) r"r""t*'"*o rzu $"8 n

sanorem",rod DsDB"re' s,0.,** rffu t tp:---q*'

Analvsis: snrNl

Eqdipmenlblanr lp

7J:1,",,
?L!t!!ri-!!-9!-:9l

e, est

Iqs4d

L=

E*

"b" 
.,4c-r lN,-b* "r 

b"ir"", , r, ( 
? ,l

r f l D  @  
|

epo lPoneuqe 
Do.

lPosrourqe ORP

volume removed

Contluen.e Environmental/ Inc



iYa 2dj '

Job#: ll50 lsadDleri .l K€rns AfltEa client: lvlonlaomery a As*lates

wetlrD:!u'1ozht) lout."*-., rz,l " "'r,.:- site: RoAraofr Mrnho L sbon. UT

weatherCondi t ionsr Z-r . l sanptet sisnat!6tz?a -=

w€fldidm ra r  I  J 6.-)6- o6. l t  * , r , , . , ,  , "r . t  o.ou.a zZ Z

Tubino: oDi
purqe method: * -.. ." ,.-',b" D ,, = ' -*
Pumo d€Dth/ intake: M ultiolieB: r. '.n
rTD-OTWXMulliDlier= I Voum€ 130% RecoverylrD-OTWX020+ DTW

Purging And Sampling Data Sheet
12

I  Voume=_ X _=_ (Tora tPuqe)

lty:, bs/@

g3v 1 3 t n . t r3t3 ),3

t3. I 1314 27_

WL t t . t 6 \ r l lb 2D /t .Itu o -13 "w Jrr,lj

aq< ,3.q 6.1 i3 z9 -67 /24tls

D d wer dewabr? rEs (iio_) roer*t,." '".o*a l\Jr rnl'Gl

samore merhod: D sp Bal e, Hydr.sleeve (fi;r;;;' Exi. Porr olhe.
. -.:= Drwarsampr€ l)"iLlf

sandetD /i27t/'1.:;L Enero! Labs + AcZ Numbsotb.des 2 r';1, r 1

oA Mp"v.n*nucr sq.roqstu! gq!!! !tE!
@

Duo atetD /2L57 {2, 9)L

Volum€ €mov€d:

contluence Envircnmental, r



Purging And Sampling Data Sheet

robl: rr5o isampler: J"er.-BMet loient: Moraor "a s A*o_iar..

\ N e r  t D t / b  L L , a l D a L e D 6 , , " . , , , . , * " "  . ,  I  r u " , " . ^ * . r , - .  n * , . r t

sanoter stanar'iiiV:,,-":: -,-weatherconditions: lr'JQ{^

welf diam: va' t 
" 

tGt 
" 

.,r", ,*"""&1Vs"
P,.s" eq"ip<@ Bd&.

Purqe method: -.".;;br,nb
Pume depth/ intaTerz-:Bultipliers: oG
a t D  D | W ^ M . t o . . - t v o t , n p  l 3 o % R e - o . e 1 r t D  D W y 0 2 0 . o T W

X 3 = q! 1r.ure*,e1 aoe"=rll2 v

19n
tub6

9to tlt- e . t toa{ B -1L

tl,l- 6 1 917 1 z -72,C
/y/ /t)

9?/" € l 9Qo L rol o , l o -ba

ttkn t .--6

o,a,"rra*an tes Cno) ;.^-'* **, /49 GiL)
sample

Analvsis: o mrNP Nt. akerhirv cr,sd.

Eauipmenl blank lp @

Duoli€te 0:

"^^o. 
uz</ Sii -0,

rN Ec pH ,sonjHNo]p

lF  ed  bEnr  l0  @
lD,"-" """ no Posrouroeoo.

lPre-ourceoRP lPoslPUQeoRP:

Dr!r/dampb /JJ. Z y'

Numb*. rbors ,  +  3(e/  I

conf luence Environmentat In.



Purging And Sampling Data Sheet

SamDIer: lKens Bl/,ea lclient: lro-cor ea &Asso bts.

wel l ID :  M*  ' .  !  Date  Dm.0 . . , :  *  - r -  . ' r  I  s i te :  R 'oAhonrv 'n ra . r .dor ,J ,

wearher condi t ions:  t \ t , . ,  ' -  -  . ,1 t  lsamorer srqnatu.e,  'Z - /z-

rt\ rotlr o"ptr,,
Purse  equ ip :  Es .dram:

lubinq: oDl

Pump depth /  in tak€ :  roa .s '  lMu l t ip l ie rs :  r -oc
rT0 - OIW X [rL I o er - I Vo -me l30o/oRe-o,efl(TO-DTWXO20 DTV\4

o'd eeLLdMrer? YES No- ' - -

saao"r e.rod D'roBd,le, \r'd 4eEl \e! lr!!!!--! !94

AE!I!!g-j@ !.n!i1llr!!t!!!
Equiomenl blank lD @

Duoll€le O:

los' Ec. oH ?somrHN
Fie d blank lo @

P€ ource ORP PostPurqe ORP -

Vo ume rcmored:

confluen.e Environmentar, h.



Purging And Sampling Data Sheet

robf_i_jlll_ l!!Ep&!t iK6rr BMrea lctienr: Mdlroon ea e A"so.ial,s

w e l l I D : a , . , o \  l p a t e  p s d . o . , :  o l d , , / , . . 1  |  s  e :  R i o a a o h M r  r q , _ E b o i . J l

weather conditions: {\r,.,\f - lt.( )sdnptet siqnarutet ,Z.Z-
W€fl diam: ra. t ," r'/$ 6. o$a) 9\wt 1.a t't
Pu.se equipr/Es, d;;;i
dEp 6ie. Eion bder ds<r Tubinq: oDr Z'@) Dd sted NA

iqrge memoo: I5c.evorum6( fr'1o/ N lor E\Ld-uon o' q
Pump depth /  in take :  rm,  lMu i t ip ,aers : r "0G
-D-DnryXMrrpF rVdne lao%R€, . ry l rD DTwx020,DTvv1

ld/,'' '{@^a

7 0

, L

3 . L +.L
g .o I5  aL

3 ] L

oid welldewale, lEs ai6) rora vo ume Gdoved ? I tsat(A
'anore nerDd: D !p B. e Fyo'd'."* /G;-a E"r P.- orF"

Drwar s:dDle: 8r 8 L

.o4 ros cc p | 7{n F!9ll!!j!!I:!:]]j!j:!!el9!!

Eouromentb anklD @

voltrme removed

conf luence Environmental, Inc



Purging And Sampling Data Sheet

SamPler. J K€ms B Mvers Client: Monraomery ( Ass( ates

Date \D6d)o 4t ahh' 7 . Site: RioArqom [,tnmq, L6bon. UT

weather conditions: nJ, . (i/,,: ,r'-ll Sam pter siqnatur€ t -.1-42-

well diamr v4 r I a/Oe os..
P u r g e € q u ' p : G  d " . ; , ' d & s

rubinq: oD: aAeD D"dr.bd NA
Purq€ method: C c"-" '. ;)
Pump dep th /  i n take : ,@ '  Mu l t i p l i e6 : r  0&
(TD DTWX Murliorier = l Vorume 30% Recorery rTD - DTW X 0.20 + OTl,rl

rvoune= rs .1  ^  _L-  r t  (Tora Purge) aoq"=_9!31

?wf'

) l {  L t . & L } L

a, 6

/2.7
-7/b/

/ 3 3,21. zf.7

Ddwe dewaF (YEs ) No rotaLvo ume €moved .ss rf6'/ rt
2''. ':>-

Samole method: Disp Bailer Hyd6slede /Nw Tu6inq / Ext Por'l Olher:

,3d oTwa*-p" 15?.ay'

"",",' ,g;q*Ye
An.l,sis

Equiomenr blank lp

Duoli€l€ O:
Er!l! !!!!!lL
PIE PUlq€ DO: Posl purse DO:

volune removen ml

confl !ence Envircnmentat rn.



Purging And Sampling Data Sheet

DdrendeMGn YEsl@

su'o 
" 
'"Lr,orr-6;;;;|e]\ nva.'r"""" NeTub nq E{l. Pod Olhe.

DTWatsamo le  l o ( ,10

Analvsis:
Eau'omenl blank lD @

Volume remov€dl

conf lu€n.e Environment.l, I

Sameler: . Ker, B lvl"^ Ctient: tvor rqoh"ry a A$oqaler

w€r r ID:  M- . ,oa  lpa te .oDHq. :  o  z lo  /o ,  .  I  s i te :  RoArqomtvhhs  tsm' ,Ur

weather Condition3: A!.., 5!- samplersiqnature: -1--
welt diam: va. ' z !71\ { ,.. ro r.do.*r,, aa
Purge equip: Es
dsbkr kiod bib. dhec 6a\. Tubins: oD

Eltddbn olher: /^z.l

Pump depth/ intake: - lMultipliers: r-a*
{TD DTW Y Mur ,p r ,e r  -  VoLne eO""oqoLenr -0  oTW\0.0+Drwl



Purging An.l  Sampling Data Sheet

SamDler: Jf.dnt-A-r,lv€r- Client: MonLqom€ry A Assooares

Date tD6a,od A ln]^l)tt t- Site: RioAqomMinnq, Lisbon UT

We.ther Conditions: a-) /t/ su pte, sisnattftA,-z --.t,

weff diam r{ t I y'O 6^ ob,, i*.t o"ff,t, "-Purge equip: Es

Plno deoth/ intak.t /.)a,' lMultioliers: oo
I o oTWxMiuor'er 'vorur. 300/0 Re(o\.fr lD DTWX0)0r DTW)

9 . ' 7.. / /zt L e ,- aa )3

o,a*aro"*r"p ves <fio) rota volume remowd: - rsallll

s"mDlerehoo D<pB" e /ry1;;;;E Ne' lub.a Ea Pod oter

Drwar'moF 7t 53

Anavss: 5mn NP@!.akhMo sq,rcs Ec pN 50nrHNo3rtrt€9!1!E!:9j99!9!{4!h

EauLomenlblanl D @

Vo ume rcmov€d:

conf l(en.€ Environm€ntal. Inc



Purging And Sampling Data Sheet

.r x"'n'GiGD Cli€nt: Montaomery & r'ssociates

wett rDt4r/.<; Dzre w .q. | ,- ./a,/.Q , ) | sre: o o Arqol Mimq. L s@n, J-

weathercondi t ions:  <, to/ sanorer stqnaArQa -

w€ll diam: va '' , , (tD' .,".. Dfw: 7) >3 6fr,/3a z3
puroe eouio-s a.-,,, etaa-_ . \ - - : : /

Tubinq: oD:
Purqe method:  ' .G " . "  ' . . -< - : r -  ld  ' ,  " .  "  " "Pump deprh/ intake: /zt' MuF-paan -".
f lD .DrWX Muho| |e r -  l  VorLme B0%Re.o \en  r tD .DTWX020 '  OTn)

lL

1/f 7 . L /6 / . ) / v/ 7.t../ 7

9.3 / 7 2,/L
q . b /-73G / 7 i.(rL '77e7

q.9 z / /9y tav/

-27 /a2 Z l t i23 /b

/o,o /0?7 /7 a.L7 71't7
-7.1 //.taL a z 7

/1.3 z z /G7/ /t 9bL

J.,, 1 ) /1.5</ /t tta
.4,{3 /zL /r.)1

'7.L
/ / E.lL //? 7J.r 7

oio 
"" 

o"*"ra res cro) to'a -r,*..o""o /L.b4 \qa tLl

srno.rerh@ Dro Bdilcr rrd€.1::4 lq =s a- 1

s.mole Iime: 
_ZSS- aTw^*nad 73 v7

AnalFls: 5@nrNP@t.a@

Eou oment blank D @

ou)ictetD LZ$. e F,<*,

volume €moved

conf luence Environmentalr I



samoter: .r xemsldffiiD client: Montoomery & As@lates

Dale @tutl.b7pa! 24tL site: RioAlqooMlnina Lisbon. uT

sanstet sicnarutiz

weff diam !{ t^ 
" "4" 

."", Drwt 7.a- '3
Purse equipias@

Pu,qemethod:  ' . . c " . " ' " r ' " "  6 { - . "  
" ,  

' }  - , . " . " . .  . " ,
Pumpdepth/ intaket /1x. lN,ltihiEi;i. ".
,TD D-wx Mu rD e '  I  vo l rne  l30ooRe.o /ear lD D_wx0/0-onv)

Purging And sampling Data Sheet

X = (ro atpuee)

,G'6

/ .L 73, /7

, /2, / '7,L 6,14. e .28 73 v7

754 -7,L n.le /o> 7j,vz

DLdwe||deMrer2 YEs (fi_o) rorar vorume removea. ,4". bL \s4ED

5atrple

4!4t!!st--------.9e!L!lrrL-4E!!.!!q9!
Equjoment blank lp @

puailaretp: L'z2tt e f3A.>
ffi
1 o . . . ' - " . n  P o r l p L a . D O

Fre  o -  oeoFo .  l po . .p '  ' qeoPo

confl uence Environm€ntalr Inc



Purging And Sampling Data Sheet

samoler: J Kernt6fr;;i Client: Montaome tu A Assoc'ale s

Date o6a,rntt o7l./!v Z-\, site: R'oAlqom l\/lininq, L 5bon.l-rT

samotet siqnatu.ez -L- ==/

werr diam: ,a' r' , 
"(O" ",^.,'

Df].]j: 73:t3 To]ejt{ptht /3G.a3

rubinq. oo: ?.fc6 odakd NA

Pumo deorh/ inrSRaTAd hl,ttioti.,., ."".

a lo-DTWXM ' ro  "__  l  Vo l rm"  130%R"611rTO-D_1/ r ' v020 OTW

@'+) C'Do

7)'7 / ) L 7 . 3 /),b7 / t  3

t3t 7 / ) -D 1 3 / / 9
' 1 1 /21"2 /. t4 /za

D d ren deMrer? r Es (ffi) Iotaw)lneen ted: ,/2-3- ' - . :

samoremethod: DspBarer Hydr.sleeve (Nc!4!b!ry| !I!194--.111!9!

orw as" o" 73 J2

Analrsis:
EouLDmentblank 0 @

Volumeredoved ml

lvotume= r.ll x I= i-1.) fioiarpus€) sa%= 62J9

confluence Envlronmental, In.



Purging And Sampling Data Sheet

SamDl€r: J Kerns B [lv€re lclient: Montqom€ry &Associal€s

Site: RioAqom Minnq. Lisbon. L-rTDate oEdr,r;.el+ - 4r:.JAn

weather conditions: Rl,^, \1.- - nd\l/

welldiam:v4. L r 3.i--^6" qh,,

Purge eqlip: Es
d6o brbr Gion bder othci 614\1 Tubinq: oDl

PumDdeDth / i n take :  lMu l t i p l i e rs : . ! oe

,TD-D-WXf i ru rD q  =  I  Vo  r re  130%R--o?ear lO-D wY0/0-DrW

Ddwe d*ater? YEg NO

E,l Pod OLher:

Analvsisi 5@nrNPpot Abriyc.so4 ros.€c pH fiomtsNdF a6u be Dh$@M€tt

Vo ume removed.

conf luence Environmentalr h.



Purging And Sampling Data Sheet

sanpler: (G;:E Mve6 Client: Monlqomery & A5q ates

*.Fi!fA-atr- Date oD@Dr: ,7d.r'Zn( )- Site: RoAlqom Mrnrno Lrsbon UI

wea ther Conditionsr c..ea'^ s"^pr., sisn"t€ e-,;'
DTw: =- Total Depth: -

Purge eqlap: Es 'dam:

Tubinq: oD:
Purqe method:
Punp depth /  in r .ke :  lMu lL ip r ie rs :  r  0&

130"6  Pe.o . .1 . lo  D w}0  20  -  oTW

E4t

.<3.t/ ts- 3 (

D'dwe dsarer? ves airuo 
-)

Vo ume rcmored:

contlu€nce Environmental, In.



Develooment Data Sheet

lob* /3Sz' Deve loDer :  .T  r i rh .

wel ld iam:  r /4  r  r .  r '14-6.  oss DTWj  l q6  q6  TDre fo re r  ? r9< tDAf t s :

Surae block used:a Y, N
to d€velopm€nt. :\o * ,q

Pump d€Fth/ intak€: Gorc{ MultiFliers: 0q
(TD oTWX Mullioier= 1 Volume 80%Re.olery(TD Dl1vX0r0+ DT\l0

. q r . r  a ,  . +  ! ^ f r L

- / s
(ro..r,. H.-r/{\.+od

o-,... .t
7.3

t + 5 1 Z L L t 9 L

1 5 0 5

desaba vEs (Na ) '" 
".o,"6 

]e e 4fiilr

N,.b.,",b.n", at

l voun€:  3?  9  )  10= l?h  ( Iob  PurSe)
| i y l o ^ L | . ^ | * a ^ , k .

ue€(r: LM"rt 2D2' r-rrr,t:^z1!.

conrluence Envircnmentat Inc i@ E onr6 ae, sdh 3@ r!3, een'b, q esr, 467&,s1



J6b#t,'35<) Develorer :  T k / .n  ( ctient: iM"-rz.,^.,,-

sitel ft," 41".* Ml ^l
wetldian r{  .  

"  "6n" " ,r . . ,Purge equip: .s,dbm: Bradd* ;::J"'"#;*B. '.""*
Lenqth oftim€ surqed Drior to d€veloenent
Pump deprh /  in ra i re :  GaNh lMut r ip t ie rs :  - -  o !
fID DTWXMUID er= l Volume l30Yo Re.overy lTO. DTW x 020 + DTW

Development Data Sheet

l v o u m e =  6 i - x 1 0 =

@,t
pc-o.{hli.i} g4f rL

t a ,  I 6 1 t 5 f l 6 . 5 s l+-- 0^/ll R.d-a
(ltu - {}-rr. Q(^-^

l 4 . f o rs2 z] -s,lt- - o,-{ v Aio-^

d.11 16,.D J5Z,1 l

i , l - a

8 . 5

osl<
osi-3 a r t lsr  t l .l^-),- - t)^.^ Aotro^

5 l , o

ume remded:  ( r .d  @L)
k6,iEire-) o"r r,o'nq rt! r!

DTWaI sampre Le.(5

confluen.€ Environmental/ In.



:J: Cl ien t :  M.hra . - .v

site: n.. ^1,."^ ,4^i-hc-

wer ld iam.va'  |  !  !G>t q, , , DIW: r r . - . r t

surqe block used:( Y ) N
lenorh of time surced Drior
PumD deDth /  i r rake :0 - -o -  l l l u l r iD l l e6 :  '  " " "
arD DTV! X Mu liolier = lVolume 8090 R€.ovefl lI0 . DTW X 0 20 + DIW

DeveloDment Data sh€et

8:L ) 10= 22 (roi,arPmge)

,e"!^

4 -  o  . -  r " "^ .^ f  5- - i

A.-.'
4,5

t  q . -73 : \ . l+ - -  F . . , \  t , r .  a^ .L

r i^ ,L . ,  1 . .<  S.  l+-

3 l TurL,4i - r.l.-..,4 Adld

l c . 7  f
p t %

7i . l .  A -Vt ) " . ,  t ' ^ l . r

,6

a 6 132 i5 cl""), .  -  v.\ t- , .  , .- \- ,
P- . .1@

1 j  8 q /.l-,^-1. l-]q,"( &,FaL

*ron ta" /*-o'] ii, -* ".*o a. o 6"-\ q

"h,:reatBDlalu! DTWatsamplq tr.i z3

n,'0"'o'u"rrr"' (2)
--"---

confluence Environmental, In.



DeveloDment Data Sheet

Developer: -r. k..^ \

welfdiam 14 { ! lA5. qftr] Drwj r)).on rl*:rorct t 7r.\rD ^ttett /r ro
w*s€ CPctre Ar obo&am;;F.

suroe bro;iG;i77ffi-
renath o, time su.oed Drior to develooment:
Puno  deD ih /  i n rake rA" f r *  lMu l t iD I i e6 :  '  - . 0 '

aTD - DTW X Mulfllier = 1 Volume 30% Recovery {TD - oTW X 0 20 + DTW

AmP
@)r

. ) , . . 7

8 Z S l . l r  - n - , r ,  R " - - . ^

3 . E /lso

0,.,,.,
/ 2 . 5 8 . 1 ar/? ?9/ /32.?a

/7,7 8 . 1 1-/ b / ) D /3J,tn

l55c /  z. 'd ),2 I ,/30 ./Jl.at \ "

/ ) .1 f 5

8- l 1b /a?
/ 2 .  f

/ ) f L3

/ z t L /60 / .161t .l-

)/h.1 { , - ./- -r--- *L-z
6o) )neftnden /5L' 6Ay q

eEop iurii) oeo r,o ns ls!!
OTWatsample rz?,oa

r vorume = 15.9 / 10 = (rotarPurge) *"k,, [/da*/.-

Confl u€nce Environmenta!, I



siter Rr- Al-"^ 1^;.
welr  d iam. lc.  .  ,  @".  ob",  lot* ,  or . ,

w"t.- aP* ; pBoace;R- E"t r"b.
sorde block used:/7) N

Lensth oftime surqed Drior ro develoDment: .o - ^
Punp deDth /  in take :  8 . tua lMu l t iD l ieE:  - -0&

{T0 oTwXl\rullolrer= 1 Volude 30% Recovefl (TD . DTW x 0 20 + DTW

Development Data Sheet

LrMqtc 2,za r*ttir' '-.!r
lVolume= 19,\ x 10: l.i:i (rolalPurse) Md!(r: laY@_l_]dl64!.L

@"t @ / q

l a  1 5 l r  t ,
pn,o<-d"{6."} s-^pr.

r r 5

nzi /24 78e qt./c

tr3b /2 ,7 . a 7 l?tr7a 9'/tr u-,(, a)-t," t ,l -
rz.9 7//itt ),Jn/.-.-L

)q ,-//"" .t
;/

dsarer dA No , "" *a, 94 4futt
;;;;;ffi;ffi oed Tubmq N€wTubnq Ed porr olher

DTWatemple  3 l  e . /

Confluence Environmental, I



DeveloDment Data Sheet

, -/n /, sitet /l- ,4/r.^ /',/,a1

@ orw:9lt,l
Purse  €qu ip :  Es  -daml

surqe brock used: ft) N
Lenqfh  o t t imesurced Dr io r  2 ,2  - . - .

Mul t iD l i eF :  - ' oe

fiD DTW X lvu iiolier: 1 Volume 130% R€.ov€ry(TO DTWX020+ DTr 4

lvorume= a x 10= a) ootarpu,se) **+ h:"',i; ii7^'J7

z (. &/-
//.t - ^

//

/ / 7 t3

?..nL ,/D 7P,

,.".'"^a. ,zo @tl
bino E/

D. L2DL Lab. I;ZGV Numbero

contruene Environdentat In.



)obfi /3s. DeveloDefl ,a )Lr, \ clientr Mdutq,n.ru

well diam: r/4 | 2 v6, d os€, DTw:75.s : \  rDlerore:  ) r r r .  rD Aner :dz ,&)
e*" 6se9*s">
suroe block useda Y, N

PumD deDth / inla ke: O-no rrl MultiDli€rs: .- 0 $

fTD.DTWX [,lulLiolier = l Volume 30% Rs@ry {T0 DTWX0.20+ oTW

Development Data Sheet

I votume= rro x 10:_194 (roiatpurge)
M\,rah L l^lEq..<.

Mde(s) r-lnoE r-,o r-rt\"ll*,ka

6 ) n {6ry q
? 4 ' k - b | r , - j , ^ ? 1 c

tz . ! i
680 .L-.. ^ -- lr-..-t {l!fi}

/2,) zz /// t5 ,2
-7.L / z {^ aa

'd""'4/

, /  ) .2 7 2 ///3 / O 4"^ /03

/ 2 . 3 7 3 //31 /)l

/2.3 a3 /B/ /q6'

. /2.1 //54/ 3

/33 / 2 t 7.3 t ts? 3 73 -c

/t37 / 2  B 7 , 3 ) /('/ 2 -L

hlr l ad+l),I A' tun
d*ren YEs 66\) u'"".*"r %o 6lr rr

"i-,6iiffiD 
Ded. rubins New rubnq Elt Po4 Oher

Olw at samole ?r -<-1

Numbe, or boixes O

Confl uence Environmental, I



Development Data Sheet

confl !ence Environmental, hc

siteiz,-,4/,.* ,al-.
welldiam:va '" ,.  ,{ar. 

", '".
DlWt2,l7// JD Beloret TC)ID After

Psrge equiPr es'dbm: Braddtr -","," -,,d-+".es*
Suroe block used:! Y / N

Lenothortimesuroed orior to develoDmcnt: 1,i '. -.
pumD deDth/ intake: MultiDliers: *oq

afD DTW X Mull'ols: 1 Vo ume 300/0 RMVeT aTD - DTWX,0 20 + DTW

- .-Ia-- I 6G! (t " G
/J,2,o4,/-,"26tE

Tolal vorume removed. Zl-Did well d*ate, /YES, NO

S"mole medrod (l&-rcble): Oise Ba er Deo lLo E !*T.orr t{ Pon Other'
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Purging And Sampling Data Sheet

lob#r 1350 lsampler: J Kerns T ftIultov lcl ient: Montqomerv &Associates

we l l ID :  RL- l  lDa te  (ppoaro r7 , :  7 t ^ l ( , L r  r i ,  r  I  s i t e :  R ioA lqom f i r rn inq .  L i sbon .  UT

!ry-egther Conditions; 5- r^ "- - r',-1,,{ lSampter Siqnatur", -/.2,-
/ l / '

we l ld iam:  !4 "  r "  2 "  3 '4 "  6 , ,  o rhe r :  < t '  l o tw :  t t r " . t . +  To ta l  DeDth :  t ?y  , ro
Purge equip: ES diam: Bladder Peri Waterra Positive Air Disptacement 

@
disp bailer reflon bailer other: Tubing: OD: New Dedicated NA

Purge method: 3 s case vo ume 6..U1"' i-n"-) Ex ra.r,o- or-er:
Pump depth/ intake: lMult ipl iers: r,- o.or 4.= 0.65 5-=1.02
(TD - DTWX lviultiplief = 1Volume 180% Recoverv (TD - DTW X 0.20 | DTV\')

l  Vo lume=  -_  X  -= (TotalPuee) 80%=

Time
femD
€)'o DTI

S p
Cond\

tns/-"B,)
T!rbidi ty

Purge
Rate rGl
'6,j."r

Removqd
(sdvf8 ) DO (-elr)

ORP
DTW Notes

iaR fn L A 7 . 1 .r l?8,I L-7. ) t so l . t ) 7 . j . 1 I l A . - t )

b  4 t l q . 6 q i S l )  o . q L q s 7 . 1  1 ) \ q  ) t / .  11,

o : l ( q . 3 i o06 f , l x . l i  r l | . q o 7  ,L1 -7t v., 1 t6 . t rR

o(.r l q . " v.+ J D t O  6 l 7 . ? l {1, ' 2 . 1 s / . o  I ) ?  1 . 1 l  . . M

dsi_1 t 0 . o 7 . + t  0 o g b t l , L )  ,zo 6 .  r L L1o.cI I i 1  t rR

OZ)  \ - t o .  I ]  . 1 1 r o l J T i l .-J l so l . l t L . } a ? lr, . \ r  i .  . l {

n gLr. l o .  o 1 . L l /c | 2,? l r  t 6 . 7 o l r s . f

Did well dewater? YES aNd Totalvolumeremoved: 3.70 /t laffL]

SamDle method: Disp Bailer Hvdrasleeve NewTubinq Ext. Port Other: -Svs t.w1

Samole date:z! r f lcv.o I  i samole time: 08\ O DTW at samole: I I 6

SamDle lD: 6f o I Lab: Enerqv Labs Number of bot ef:?)

Analvsis: 500 mtNP oorv Arkalinirv. cL. sc-. TDS. EC. pH 250 mlHNO3 polv'lield fillered -Dissolved l',4elals

EquiDment blank lD @, Field blank lD @

DuDlicate lD: Pre-purqe DO: Posi ouroe Do:

Fe2* i Pre-ourqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

confluence Environmental, Inc 3308 E Camino Ave, Suite 300 t148, Sacramento, CA 9542L,916160 J641



Purging And Sampling Data Sheet

(TotalPurge) 80%=

Job#i 1350 lsampler: J Kerns T tMu oy lcl ient: I \ , , lontqomerv &Associates

Well ID: I:F- 8 loate rooo":o'r:  zg-n, z- r l  I  Site: RioAtqom Mininq, Lisbon. UT

Weather Conditions: S4^^.. - /; j ,.1 Sampf er Siqnaturet '/.2-

Weff diam: ,,0' , ' , ' ,"d u'i orn",
//'

DTW: -7..r .L1 Total  Depth: ?,q )  . . i l
waterra 

"o"n,uu 
on o'.0,u..."n(.--r*.

Tubinqr oD: New Dedicate)-TA

Purge equip; Es diam:

disp bailer teflon bairer
Purge method:  l -5  Case votJre r4 iLro/Low-F,ow E(rrac ion other :

Pumpdepth/ intake: l t tu l t ip l iersl '=o.oo 6"= 1.47 Radius.xo.r6j
(TD- DTWX Mult ipl ier = l  Volume 180% Recovery {TD - DTWX 0.20 + DTWI

Time
IlmP

(',c)',F) PH

sp
Cond-
1-sl3J

Turbidi ty
Purge

Removed
rs"r16J DO (ms/D

ORP
DTW Notes

q , b g . 3 . f t L 5 l . o ] . a o , q  1 _ x 7 \ . 1  . l

l o . l z . o I 7.t I a.s l z s 1 , 5 8 (" , t 7 l ?4 ,  \

o q  l s l 0 . l
-? .q I  E l< l ?  \ l . 7 S 5.  Lr , 7q.rq

r c - o 1 . 8 l S r R l L l 2 , r  l 5. L8 / qK . s
q . * } ,E I R O O 2 . 1 l r  < 1 . 5 D f e s / S o .  L 74 .1q

c . l 7 . / , i ? ?  ) 1 L l )  s L , 8  6
-7.qLt

lL lq .C

n q 7 7 t o . 1 ] . + l 7  6 R f , .q- l L 5
'7 ,10

n 9 1 C I 1 ) , \
'1.> t7'l s t . 5 l ) . 1 , A i 1 .1 l s l ,

Did well dewaler? YES a NO) Tolal volume removed. (oallfi\

Samole method: DisD Bailer Hvdrasleeve NewTubino Ext. Port Otheri (, . .+"-

Sample date: ? *rdL,7rri Sample t ime: Oq l< DTW at sample:

SamDle lD: a:\ .  L Lab: Enerov Labs Number of bottleV.TJ
Analvsis: 500 mlNP ooly -Alkalinitv. cl. so4. TDs. Ec. oH 250 ml HNo3 oolv "lield fillered - Dissolved l',,letals

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-ourqe Do: Post ouroe DOi

Fe2+'. Pre-ouroe ORP: Post ourqe ORPi

NAPL deoth: Volume of NAPL: Volume removed- ml

Confluence Environmental, Inc 3308 E Cam no Ave, Suite 300 #14a, sac@mento, CA 9582r, 916-760-1641



Job#r 1350 lSu-plen J Kerns T l\Iullov lcl ient: l\rontqomerv & Associates

Weff ID: iAL./  - toq lDaterooo,,0r, , :  2J:.  M)v )A| )  |  Si te:  RioAlqom lvl tntnq. Lisbon. UT

Weather conditions: -(t^nr,,; - drlrl lsampler siqnaturet -y',Z
t  ^ , ,  , , -  

"Wefl diam. r/a" 1" 2" 3"4a" ) 6- o\het: lDTw:YLl. '1 , Total Depth:
Purge equip: Es - diam: Bladder Peri Waterra Positive Air Dispiacement Ext. System

disD bai ler  te f lon bai ler  o lher :  Tubinq:  ODr New Dedicated NA

Purqe method: 3-5 case volume Micro/Low-Flow Extraction other:

PumD deDth/ intake: lMult iDliers: r '-  o.oa

ffD - DTWX MultiDlief = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW)

Purging And Sampling Data Sheet

(Total Pufge)

Purge
Removed

i1 i ,1

TotalvolumeDid welldewater? YES xO

Hvdrasleeve New Tubin EXi POn Umer:

DTW at sample: qq.q

Number of botll

lvsis: soo mt NP porv , Arkarinity, cl, so4, TDs, Ec, pH 250 ml H \lQ!-p9l-yjl9l! !!!9I9q

Field blank lDEquioment blank lD

Post ource Do:DuDlicate lD:
Post Durqe ORP:

Volume removed: mlVolume of NAPLiNAPL de

Confluence Environmental/ Inc 330B E Cam no Ave, suite 300 "'148, Sacranento, CA 9562!,9\6-J60'764r



Job#: 1350 lsampler: J Kerns T [4u oy lcl ient: Montqomery &Assocrates

well IDrM\|/-106 lDate (DDo,r,orr: )r-.rrru7l,t t  I  Site: RroAtaom tMinino. Lisbon. UT

Weather Conditions: (^^ - ., -.^i'^ Samof er Sionature i ./)7- .2--

Well diam: 1/4 r '  2 3 ( 4',  6" orhe,. DTW: z'+ s' i'l tofiOeptttt
Purge equip: 

>M 
Btaadq PeI water:/--Plsirive Air D sotacement Fxt. sy:g)-/

disp bailer --tefl-on barler other: Tubi6-q: OD, New Deoicared---Nf
Purqe method: l -5 Case vo.ume Micro/Low now E<rract 'o.  Other.
Pumpdep th / i n take i  lMu l t i p l i e rs :1 , -o .oa
(TD - DTWX lllultiplier = '1 Volume lB0% Recoverv {TD - DTW X 0.20 + DTV\')

l Volume= -..-- X

Purging And Sampling Data Sheet

(Total Purge)

Purge

DO rmq/ I

Total volume removed:Didwelldewatef YES

rasleeve New Tub Ext. Port Other:: Disp Bailer

DTW at sample: 2:Samole t ime: lol

Lab: Enerov Labs Number of bottles: 2rD: 6fo3
sls: 500 ml NP oolv - Alkaliniv. C. SO4, TDS, EC,0H 250 mlHNO3 poly'field liltered Djssolved Melals

Field blank lD

uroe ORP:

Volume removed: mlNAPL deDth: Volume of NAPL:

Conf luence Environmental. Inc J .03  L l  ca- l ro  Ave,suLe J00 . I i3 ,  gacraren .o ,  C-A9582 t t  9 t6 -760-7641



























































































































































































































































































































































 

 Daniel B. Stephens & Associates, Inc.
 5840 Osuna Road NE • Albuquerque, New Mexico 87109

Laboratory Report for 
Montgomery & Associates 

Rio Algom Lisbon 1350.13 

 

  

  

November 5, 2012   

 



 

November 5, 2012 

 

                                                                                                               Daniel B. Stephens & Associates, Inc. 

                                                                                                              Soil Testing & Research Laboratory 
 5 8 4 0  O s u n a  R d .  N E  5 0 5 - 8 8 9 - 7 7 5 2  

 A l b u q u e r q u e ,  N M  8 7 1 0 9  F A X  5 0 5 - 8 8 9 - 0 2 5 8  

Tim Leo 
Montgomery & Associates 
1550 East Prince Rd. 
Tucson, AZ 85719 
(520) 881-4912 
 
Re: DBS&A Laboratory Report for Montgomery & Associates Rio Algom Lisbon 1350.13 
 
Dear Mr. Leo: 

Enclosed is the final report for the Montgomery & Associates Rio Algom Lisbon 1350.13 samples.  
Please review this report and provide any comments as samples will be held for a maximum of 30 
days.  After 30 days samples will be returned or disposed of in an appropriate manner.  

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested.  However, DBS&A does not assume 
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
that these data are fully representative of the undisturbed materials at the field site.  We recommend 
that careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the 
industry.  The results do not constitute a professional opinion by DBS&A, nor can the results affect 
any professional or expert opinions rendered with respect thereto by DBS&A.  You have 
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test 
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any 
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.  

We are pleased to provide this service to Montgomery & Associates and look forward to future 
laboratory testing on other projects.  If you have any questions about the enclosed data, please do 
not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

 
Celina Sessa 
Assistant Laboratory Manager 
Enclosure 
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction

102DB-130-131 (Vertical) X X X

102DB-130-131 (Horizontal) X X X

102DB-145-146 (Vertical) X X X

102DB-145-146 (Horizontal) X X X

102DB-156-156.9 (Vertical) X X X

102DB-156-156.9 (Horizontal) X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &  A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Sample Receipt:

Three rock core samples arrived on October 12, 2012.

Sample Preparation and Testing:

Two sub-samples were obtained for each sample for testing.  A chop saw was used to trim each 
sample in both the vertical and horizontal directions for initial properties and saturated hydraulic 
conductivity testing.

Total porosity calculations in this report are based on the use of an assumed specific gravity value of 
2.65.  

5



Moisture 
Content

Dry Bulk 
Density

Dry Bulk 
Density

% Volume 
Change 

% of Initial 
Density

Sample Number (%, g/g) (g/cm3) (g/cm3) (%) (%)

102DB-130-131 (Vertical) 0.5 2.04 2.02 +0.8% 99.2%

102DB-130-131 (Horizontal) 0.8 2.12 2.12 +0.3% 99.7%

102DB-145-146 (Vertical) 4.1 2.38 2.30 +3.7% 96.4%

102DB-145-146 (Horizontal) 3.7 2.40 2.34 +2.5% 97.6%

102DB-156-156.9 (Vertical) 3.4 2.39 2.38 +0.1% 99.9%

102DB-156-156.9 (Horizontal) 3.5 2.40 2.40 --- 100.0%

     "+" indicates sample swelling, "-" indicates sample settling, and "---" indicates no volume change 
occurred.

Summary of Sample Preparation/Volume Changes

Initial Sample Data1 Volume Change Post Saturation2

1Initial Sample Data: The 'as received' dry bulk density and moisture content.
2Volume Change Post Saturation: Volume change measurements were obtained after saturated 
hydraulic conductivity testing.

Notes:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

6



Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

102DB-130-131 
(Vertical) 1.23E-04 NA X

102DB-130-131 
(Horizontal) 2.18E-04 NA X

102DB-145-146 
(Vertical) 2.15E-05 NA X

102DB-145-146 
(Horizontal) 3.09E-05 NA X

102DB-156-156.9 
(Vertical) 7.93E-09 NA X

102DB-156-156.9 
(Horizontal) 3.60E-09 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Saturated Hydraulic  

Conductivity  
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Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

102DB-130-131 
(Vertical) 1.23E-04 NA X

102DB-130-131 
(Horizontal) 2.18E-04 NA X

102DB-145-146 
(Vertical) 2.15E-05 NA X

102DB-145-146 
(Horizontal) 3.09E-05 NA X

102DB-156-156.9 
(Vertical) 7.93E-09 NA X

102DB-156-156.9 
(Horizontal) 3.60E-09 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 343.35 Saturated Mass (g): 376.63 Permeant liquid used: Tap Water
Diameter (cm): 7.376 Dry Mass (g): 341.72 Sample Preparation:

Length (cm): 3.926 Diameter (cm): 7.376
Area (cm

2
): 42.73 Length (cm): 3.957 Number of Lifts: NA

Volume (cm
3
): 167.76 Deformation (%)**: 0.78 Split: NA

Dry Density (g/cm
3
): 2.04 Area (cm

2
): 42.73 Percent Coarse Material (%): NA

Dry Density (pcf): 127.16 Volume (cm
3
): 169.08 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 0.5 Dry Density (g/cm
3
): 2.02 Cell pressure (PSI): 82.0

Water Content (%, vol): 1.0 Dry Density (pcf): 126.17 Influent pressure (PSI): 80.0
Void Ratio (e): 0.30 Water Content (%, g/g): 10.2 Effluent pressure (PSI): 80.0

Porosity (%, vol): 23.1 Water Content (%, vol): 20.6 Panel Used:

Saturation (%): 4.2 Void Ratio(e): 0.31 Reading:

Porosity (%, vol): 23.7 Date/Time
Saturation (%)*: 87.0 B-Value (% saturation) prior to test*: 0.95 10/25/12 1415

B-Value (% saturation) post to test: 0.98 10/26/12  1310
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:52:51 21.5 13.40 21.60 2.39
26-Oct-12 12:53:06 21.5 13.60 21.40 2.28

Test # 2:
26-Oct-12 12:53:06 21.5 13.60 21.40 2.28
26-Oct-12 12:53:22 21.5 13.80 21.20 2.16

Test # 3:
26-Oct-12 12:53:22 21.5 13.80 21.20 2.16
26-Oct-12 12:53:40 21.5 14.00 21.00 2.04

Test # 4:
26-Oct-12 12:53:40 21.5 14.00 21.00 2.04
26-Oct-12 12:54:00 21.5 14.20 20.80 1.93

Average Ksat (cm/sec): 1.23E-04

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 9.22E-05

Ksat (+25%) (cm/s): 1.54E-04

1.00 6%0.17 20

1.24E-04 1.20E-04

1.18E-04 1.14E-04

1.32E-04 1.28E-04

0.17 18

0.17 16 1.00 5%

1.00 5%

0.17 15 1.00 5% 1.34E-04 1.30E-04

8.00E-05
9.00E-05
1.00E-04
1.10E-04
1.20E-04
1.30E-04
1.40E-04
1.50E-04
1.60E-04

5 15 25 35 45 55 65 75
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m

/s
) 

Time (s) 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 282.4 Saturated Mass (g): 305.21 Permeant liquid used: Tap Water
Diameter (cm): 5.287 Dry Mass (g): 280.02 Sample Preparation:

Length (cm): 6.006 Diameter (cm): 5.287
Area (cm

2
): 21.95 Length (cm): 6.025 Number of Lifts: NA

Volume (cm
3
): 131.85 Deformation (%)**: 0.32 Split: NA

Dry Density (g/cm
3
): 2.12 Area (cm

2
): 21.95 Percent Coarse Material (%): NA

Dry Density (pcf): 132.58 Volume (cm
3
): 132.27 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 0.8 Dry Density (g/cm
3
): 2.12 Cell pressure (PSI): 82.0

Water Content (%, vol): 1.8 Dry Density (pcf): 132.16 Influent pressure (PSI): 80.0
Void Ratio (e): 0.25 Water Content (%, g/g): 9.0 Effluent pressure (PSI): 80.0

Porosity (%, vol): 19.9 Water Content (%, vol): 19.0 Panel Used:

Saturation (%): 9.1 Void Ratio(e): 0.25 Reading:

Porosity (%, vol): 20.1 Date/Time
Saturation (%)*: 94.7 B-Value (% saturation) prior to test*: 0.98 10/25/12  1411

B-Value (% saturation) post to test: 0.98 10/26/12  1306
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:49:39 21.5 13.40 21.60 1.57
26-Oct-12 12:50:04 21.5 13.60 21.40 1.49

Test # 2:
26-Oct-12 12:50:04 21.5 13.60 21.40 1.49
26-Oct-12 12:50:31 21.5 13.80 21.20 1.42

Test # 3:
26-Oct-12 12:50:31 21.5 13.80 21.20 1.42
26-Oct-12 12:51:03 21.5 14.00 21.00 1.34

Test # 4:
26-Oct-12 12:51:03 21.5 14.00 21.00 1.34
26-Oct-12 12:51:34 21.5 14.20 20.80 1.26

Average Ksat (cm/sec): 2.18E-04

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.64E-04

Ksat (+25%) (cm/s): 2.73E-04

0.17 25 1.00 5% 2.39E-04 2.30E-04

2.32E-04 2.25E-04

0.17 32

0.17 27 1.00 5%

1.00 5% 2.07E-04 2.00E-04

2.26E-04 2.19E-040.17 31 1.00 6%

1.30E-04
1.50E-04
1.70E-04
1.90E-04
2.10E-04
2.30E-04
2.50E-04
2.70E-04
2.90E-04

0 20 40 60 80 100 120 140
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 287.9 Saturated Mass (g): 293.3 Permeant liquid used: Tap Water
Diameter (cm): 7.507 Dry Mass (g): 276.46 Sample Preparation:

Length (cm): 2.622 Diameter (cm): 7.507
Area (cm

2
): 44.26 Length (cm): 2.720 Number of Lifts: NA

Volume (cm
3
): 116.05 Deformation (%)**: 3.60 Split: NA

Dry Density (g/cm
3
): 2.38 Area (cm

2
): 44.26 Percent Coarse Material (%): NA

Dry Density (pcf): 148.72 Volume (cm
3
): 120.39 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 4.1 Dry Density (g/cm
3
): 2.30 Cell pressure (PSI): 82.0

Water Content (%, vol): 9.9 Dry Density (pcf): 143.36 Influent pressure (PSI): 80.0
Void Ratio (e): 0.11 Water Content (%, g/g): 6.1 Effluent pressure (PSI): 80.0

Porosity (%, vol): 10.1 Water Content (%, vol): 14.0 Panel Used:

Saturation (%): 97.5 Void Ratio(e): 0.15 Reading:

Porosity (%, vol): 13.3 Date/Time
Saturation (%)*: 104.8 B-Value (% saturation) prior to test*: 0.98 10/25/12  1408

B-Value (% saturation) post to test: 1.00 10/26/12  1302
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 

14



Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:41:39 21.4 13.40 21.60 3.48
26-Oct-12 12:42:38 21.4 13.60 21.40 3.31

Test # 2:
26-Oct-12 12:42:38 21.4 13.60 21.40 3.31
26-Oct-12 12:45:26 21.4 14.10 20.90 2.89

Test # 3:
26-Oct-12 12:45:26 21.4 14.10 20.90 2.89
26-Oct-12 12:46:33 21.4 14.30 20.70 2.72

Test # 4:
26-Oct-12 12:46:33 21.4 14.30 20.70 2.72
26-Oct-12 12:47:58 21.4 14.50 20.50 2.55

Average Ksat (cm/sec): 2.15E-05

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.61E-05

Ksat (+25%) (cm/s): 2.69E-05

1.00 6%0.17 85

2.42E-05 2.34E-05

2.03E-05 1.96E-05

2.18E-05 2.11E-05

0.17 67

0.43 168 1.00 13%

1.00 6%

0.17 59 1.00 5% 2.26E-05 2.19E-05

1.30E-05
1.50E-05
1.70E-05
1.90E-05
2.10E-05
2.30E-05
2.50E-05
2.70E-05

30 80 130 180 230 280 330 380
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 145.25 Saturated Mass (g): 147.27 Permeant liquid used: Tap Water
Diameter (cm): 5.164 Dry Mass (g): 140.04 Sample Preparation:

Length (cm): 2.788 Diameter (cm): 5.164
Area (cm

2
): 20.94 Length (cm): 2.857 Number of Lifts: NA

Volume (cm
3
): 58.39 Deformation (%)**: 2.42 Split: NA

Dry Density (g/cm
3
): 2.40 Area (cm

2
): 20.94 Percent Coarse Material (%): NA

Dry Density (pcf): 149.72 Volume (cm
3
): 59.84 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.7 Dry Density (g/cm
3
): 2.34 Cell pressure (PSI): 82.0

Water Content (%, vol): 8.9 Dry Density (pcf): 146.10 Influent pressure (PSI): 80.0
Void Ratio (e): 0.10 Water Content (%, g/g): 5.2 Effluent pressure (PSI): 80.0

Porosity (%, vol): 9.5 Water Content (%, vol): 12.1 Panel Used:

Saturation (%): 93.9 Void Ratio(e): 0.13 Reading:

Porosity (%, vol): 11.7 Date/Time
Saturation (%)*: 103.4 B-Value (% saturation) prior to test*: 1.00 10/25/12  1407

B-Value (% saturation) post to test: 1.00 10/26/12  1300
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 11:01:42 21.2 13.40 21.60 3.31
26-Oct-12 11:03:15 21.2 13.60 21.40 3.15

Test # 2:
26-Oct-12 11:03:15 21.2 13.60 21.40 3.15
26-Oct-12 11:04:53 21.2 13.80 21.20 2.99

Test # 3:
26-Oct-12 11:04:53 21.2 13.80 21.20 2.99
26-Oct-12 11:06:37 21.2 14.00 21.00 2.83

Test # 4:
26-Oct-12 11:06:37 21.2 14.00 21.00 2.83
26-Oct-12 11:08:25 21.2 14.20 20.80 2.67

Average Ksat (cm/sec): 3.09E-05

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.32E-05

Ksat (+25%) (cm/s): 3.87E-05

0.17 93 1.00 5% 3.18E-05 3.09E-05

3.17E-05 3.09E-05

0.17 104

0.17 98 1.00 5%

1.00 5%

0.17 108 1.00 6%

3.16E-05 3.07E-05

3.22E-05 3.13E-05

2.10E-05

2.60E-05

3.10E-05

3.60E-05

50 100 150 200 250 300 350 400 450
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 308.43 Saturated Mass (g): 310.95 Permeant liquid used: Tap Water
Diameter (cm): 7.487 Dry Mass (g): 298.24 Sample Preparation:

Length (cm): 2.840 Diameter (cm): 7.487
Area (cm

2
): 44.03 Length (cm): 2.842 Number of Lifts: NA

Volume (cm
3
): 125.03 Deformation (%)**: 0.07 Split: NA

Dry Density (g/cm
3
): 2.39 Area (cm

2
): 44.03 Percent Coarse Material (%): NA

Dry Density (pcf): 148.91 Volume (cm
3
): 125.12 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.4 Dry Density (g/cm
3
): 2.38 Cell pressure (PSI): 84.0

Water Content (%, vol): 8.1 Dry Density (pcf): 148.80 Influent pressure (PSI): 83.0
Void Ratio (e): 0.11 Water Content (%, g/g): 4.3 Effluent pressure (PSI): 80.0

Porosity (%, vol): 10.0 Water Content (%, vol): 10.2 Panel Used:

Saturation (%): 81.6 Void Ratio(e): 0.11 Reading:

Porosity (%, vol): 10.1 Date/Time
Saturation (%)*: 101.1 B-Value (% saturation) prior to test*: 0.98 10/29/12  828

B-Value (% saturation) post to test: 1.00 10/30/12  1325
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
29-Oct-12 11:02:02 21.3 3.35 22.65 82.09
29-Oct-12 12:27:50 21.7 3.50 22.50 81.97

Test # 2:
29-Oct-12 12:27:50 21.7 3.50 22.50 81.97
29-Oct-12 15:30:09 23.2 3.85 22.15 81.69

Test # 3:
29-Oct-12 15:30:09 23.2 3.85 22.15 81.69
30-Oct-12 08:26:30 21.2 5.70 20.40 80.22

Test # 4:
30-Oct-12 08:26:30 21.2 5.70 20.40 80.22
30-Oct-12 13:21:00 22.3 6.20 19.90 79.82

Average Ksat (cm/sec): 7.93E-09

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.95E-09

Ksat (+25%) (cm/s): 9.91E-09

1.00 1%0.43 17670

8.28E-09 7.86E-09

8.03E-09 7.70E-09

8.88E-09 8.38E-09

1.56 60981

0.30 10939 1.00 0%

0.95 2%

0.13 5148 1.00 0% 8.07E-09 7.78E-09

5.00E-09
6.00E-09
7.00E-09
8.00E-09
9.00E-09
1.00E-08
1.10E-08
1.20E-08

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 145.26 Saturated Mass (g): 146.38 Permeant liquid used: Tap Water
Diameter (cm): 5.217 Dry Mass (g): 140.34 Sample Preparation:

Length (cm): 2.736 Diameter (cm): 5.217
Area (cm

2
): 21.38 Length (cm): 2.736 Number of Lifts: NA

Volume (cm
3
): 58.49 Deformation (%)**: 0.00 Split: NA

Dry Density (g/cm
3
): 2.40 Area (cm

2
): 21.38 Percent Coarse Material (%): NA

Dry Density (pcf): 149.80 Volume (cm
3
): 58.49 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.5 Dry Density (g/cm
3
): 2.40 Cell pressure (PSI): 84.0

Water Content (%, vol): 8.4 Dry Density (pcf): 149.80 Influent pressure (PSI): 83.0
Void Ratio (e): 0.10 Water Content (%, g/g): 4.3 Effluent pressure (PSI): 80.0

Porosity (%, vol): 9.5 Water Content (%, vol): 10.3 Panel Used:

Saturation (%): 89.0 Void Ratio(e): 0.10 Reading:

Porosity (%, vol): 9.5 Date/Time
Saturation (%)*: 109.3 B-Value (% saturation) prior to test*: 1.00 10/29/12  825

B-Value (% saturation) post to test: 1.00 10/30/12  1558
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
29-Oct-12 11:02:34 21.3 3.10 22.90 85.48
29-Oct-12 15:36:30 23.2 3.20 22.80 85.40

Test # 2:
29-Oct-12 15:36:30 23.2 3.20 22.80 85.40
30-Oct-12 08:28:15 21.2 3.60 22.40 85.06

Test # 3:
30-Oct-12 08:28:15 21.2 3.60 22.40 85.06
30-Oct-12 12:05:20 22.0 3.70 22.30 84.98

Test # 4:
30-Oct-12 12:05:20 22.0 3.70 22.30 84.98
30-Oct-12 15:56:00 22.8 3.80 22.20 84.89

Average Ksat (cm/sec): 3.60E-09

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.70E-09

Ksat (+25%) (cm/s): 4.50E-09

0.09 16436 1.00 0% 3.33E-09 3.16E-09

3.62E-09 3.43E-09

0.09 13025

0.35 60705 1.00 0%

1.00 0%

0.09 13840 1.00 0%

4.22E-09 4.07E-09

3.98E-09 3.76E-09

2.40E-09

2.90E-09

3.40E-09

3.90E-09

4.40E-09

4.90E-09

10000 30000 50000 70000 90000 110000

K
s
a
t 

(c
m

/s
) 

Time (s) 
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Laboratory Tests 

and Methods 
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Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263

Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling Head Rising Tail: 

(Flexible Wall)
ASTM D5084

Tests and Methods 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugBFallingHead.aqt
Date:  02/19/13 Time:  12:58:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug B Falling Head)

Initial Displacement:  0.378 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 47.37 ft/day y0 = 0.3211 ft



0. 0.5 1. 1.5 2. 2.5
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugBRisingHead.aqt
Date:  02/19/13 Time:  12:58:24

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug B Rising Head)

Initial Displacement:  0.358 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 41.64 ft/day y0 = 0.2892 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugCFallingHead.aqt
Date:  02/19/13 Time:  12:58:14

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug C Falling Head)

Initial Displacement:  0.394 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 38.19 ft/day y0 = 0.3938 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugCRisingHead.aqt
Date:  02/19/13 Time:  12:58:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug C Rising Head)

Initial Displacement:  0.482 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 28.97 ft/day y0 = 0.3275 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugEFallingHead.aqt
Date:  02/19/13 Time:  12:57:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug E Falling Head)

Initial Displacement:  1.478 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 41.69 ft/day y0 = 1.583 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugERisingHead.aqt
Date:  02/19/13 Time:  12:57:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug E Rising Head)

Initial Displacement:  1.378 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 24.25 ft/day y0 = 1.039 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugAFallingHead.aqt
Date:  02/19/13 Time:  12:59:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug A Falling Head)

Initial Displacement:  0.568 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4786 ft/day y0 = 0.4602 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugARisingHead.aqt
Date:  02/19/13 Time:  12:59:52

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug A Rising Head)

Initial Displacement:  0.608 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.494 ft/day y0 = 0.5311 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugBFallingHead.aqt
Date:  02/19/13 Time:  12:59:45

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug B Falling Head)

Initial Displacement:  0.983 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5403 ft/day y0 = 0.8459 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugBRisingHead.aqt
Date:  02/19/13 Time:  12:59:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug B Rising Head)

Initial Displacement:  0.961 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5533 ft/day y0 = 0.801 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugCFallingHead.aqt
Date:  02/19/13 Time:  12:59:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug C Falling Head)

Initial Displacement:  1.322 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5305 ft/day y0 = 1.05 ft
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EF-6 SLUG C RISING HEAD

Data Set:  S:\...\EF-6_SlugCRisingHead.aqt
Date:  02/19/13 Time:  12:59:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug C Rising Head)

Initial Displacement:  1.15 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4604 ft/day y0 = 0.8781 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:03:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Falling Head)

Initial Displacement:  0.855 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.503 ft/day y0 = 0.5219 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:03:31

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Rising Head)

Initial Displacement:  0.609 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.551 ft/day y0 = 0.6025 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:03:14

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug B Falling Head)

Initial Displacement:  1.024 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.414 ft/day y0 = 0.7817 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:03:11

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug B Rising Head)

Initial Displacement:  0.976 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.36 ft/day y0 = 0.8017 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:03:08

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug D Falling Head)

Initial Displacement:  2.204 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.326 ft/day y0 = 1.331 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:03:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Falling Head)

Initial Displacement:  0.855 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.435 ft/day y0 = 0.5017 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:04:20

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug B Falling Head)

Initial Displacement:  1.105 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.566 ft/day y0 = 0.5728 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:04:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug B Rising Headd)

Initial Displacement:  0.631 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.681 ft/day y0 = 0.5841 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:04:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug C Falling Head)

Initial Displacement:  0.869 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.513 ft/day y0 = 0.7161 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:04:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug C Rising Head)

Initial Displacement:  0.788 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.562 ft/day y0 = 0.7324 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:04:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug D Falling Head)

Initial Displacement:  1.243 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.593 ft/day y0 = 0.973 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:04:01

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug D Rising Head)

Initial Displacement:  1.04 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.593 ft/day y0 = 0.973 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:05:16

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug B Falling Head)

Initial Displacement:  1.151 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.095 ft/day y0 = 0.5853 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:05:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug B Rising Head)

Initial Displacement:  0.768 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.584 ft/day y0 = 0.4802 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:05:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug C Rising Head)

Initial Displacement:  1.634 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.155 ft/day y0 = 0.7409 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:05:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug C Rising Head)

Initial Displacement:  0.956 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.648 ft/day y0 = 0.6372 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:05:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug D Falling Head)

Initial Displacement:  1.143 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.499 ft/day y0 = 0.8054 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:04:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug D Rising Head)

Initial Displacement:  1.238 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.76 ft/day y0 = 0.8664 ft
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ML-1 SLUG B FALLING HEAD

Data Set:  S:\...\ML-1SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:05:53

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.286 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.701 ft/day y0 = 0.8229 ft
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ML-1 SLUG B RISING HEAD

Data Set:  S:\...\ML-1SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:05:50

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  0.887 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.811 ft/day y0 = 0.8617 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

ML-1 SLUG C FALLING HEAD

Data Set:  S:\...\ML-1SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:05:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.311 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.785 ft/day y0 = 1.091 ft
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ML-1 SLUG C RISING HEAD

Data Set:  S:\...\ML-1SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:05:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.18 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.844 ft/day y0 = 1.193 ft
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ML-1 SLUG D FALLING HEAD

Data Set:  S:\...\ML-1SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:05:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.761 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.815 ft/day y0 = 1.624 ft
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ML-1 SLUG D RISING HEAD

Data Set:  S:\...\ML-1SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:05:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.71 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.657 ft/day y0 = 1.396 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

ML-1 SLUG D RISING HEAD

Data Set:  S:\...\ML-1SlugDRisngHead.aqt
Date:  02/19/13 Time:  13:05:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.71 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.657 ft/day y0 = 1.396 ft
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MW-100 SLUG B FALLING HEAD

Data Set:  S:\...\MW-100_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:07:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.488 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.806 ft/day y0 = 0.224 ft
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MW-100 SLUG B RISING HEAD

Data Set:  S:\...\MW-100_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:07:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.996 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.856 ft/day y0 = 0.396 ft



0. 5. 10. 15. 20.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

MW-100 SLUG C FALLING HEAD

Data Set:  S:\...\MW-100_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:07:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.417 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6385 ft/day y0 = 0.2666 ft
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MW-100 SLUG C RISING HEAD

Data Set:  S:\...\MW-100_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:07:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  1.654 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.352 ft/day y0 = 0.6285 ft
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MW-100 SLUG F FALLING HEAD

Data Set:  S:\...\MW-100_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:07:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.342 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5697 ft/day y0 = 0.1929 ft
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MW-100 SLUG F RISING HEAD

Data Set:  S:\...\MW-100_SlugFRisingHead.aqt
Date:  02/19/13 Time:  13:07:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  2.029 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.81 ft/day y0 = 0.7185 ft
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MW-101 SLUG A FALLING HEAD

Data Set:  S:\...\MW-101_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:08:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.32 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.637 ft/day y0 = 0.1772 ft
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MW-101 SLUG A RISING HEAD

Data Set:  S:\...\MW-101_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:08:07

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.537 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.9664 ft/day y0 = 0.26 ft
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MW-101 SLUG G FALLING HEAD

Data Set:  S:\...\MW-101_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:08:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.492 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.7047 ft/day y0 = 0.2431 ft
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MW-101 SLUG G RISING HEAD

Data Set:  S:\...\MW-101_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:07:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.752 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.9221 ft/day y0 = 0.3164 ft
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MW-102 SLUG A FALLING HEAD

Data Set:  S:\...\MW-102_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:08:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  0.785 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.2671 ft/day y0 = 0.2541 ft
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MW-102 SLUG A RISING HEAD

Data Set:  S:\...\MW-102_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:08:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  0.849 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3529 ft/day y0 = 0.3139 ft
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MW-102 SLUG F FALLING HEAD

Data Set:  S:\...\MW-102_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:08:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  1.367 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3085 ft/day y0 = 0.412 ft
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MW-102 SLUG F RISING HEAD

Data Set:  S:\...\MW-102_SlugFRisingHead.aqt
Date:  02/19/13 Time:  13:08:27

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  1.793 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3254 ft/day y0 = 0.491 ft
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MW-102DB SLUG A FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:09:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.718 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6221 ft/day y0 = 0.365 ft
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MW-102DB SLUG A RISING HEAD

Data Set:  S:\...\MW-102DB_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:09:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.638 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6265 ft/day y0 = 0.3721 ft
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MW-102DB SLUG B FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:09:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.159 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.7518 ft/day y0 = 0.6204 ft
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MW-102DB SLUG B RISING HEAD

Data Set:  S:\...\MW-102DB_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:56:54

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.002 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6107 ft/day y0 = 0.522 ft
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MW-102DB SLUG G FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:56:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.709 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5835 ft/day y0 = 0.4122 ft
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MW-102DB SLUG G RISING HEAD

Data Set:  S:\...\MW-102DB_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:09:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.259 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.8773 ft/day y0 = 0.5698 ft
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MW-103 SLUG A FALLING HEAD

Data Set:  S:\...\MW-103_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:10:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.613 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.05122 ft/day y0 = 0.2392 ft
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MW-103 SLUG A RISING HEAD

Data Set:  S:\...\MW-103_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:09:56

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.625 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04926 ft/day y0 = 0.2516 ft



0. 15. 30. 45. 60. 75. 90. 105. 120. 135. 150.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

MW-103 SLUG F FALLING HEAD

Data Set:  S:\...\MW-103_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:09:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.52 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01949 ft/day y0 = 0.2913 ft
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MW-103 SLUG F RISING HEAD

Data Set:  S:\...\MW-103_SlugFRisingHead.aqt
Date:  02/19/13 Time:  13:09:47

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  1.562 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04746 ft/day y0 = 0.4576 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugAFallingHead_SGI.aqt
Date:  02/19/13 Time:  11:24:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug A Falling Head)

Initial Displacement:  0.439 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 210.8 ft/day Le = 59.23 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugARisingHead_SGI.aqt
Date:  02/19/13 Time:  11:22:57

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug A Rising Head)

Initial Displacement:  0.443 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 253.5 ft/day Le = 49.42 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB1FalllingHeadSGI.aqt
Date:  02/19/13 Time:  11:21:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B1 Falling Head)

Initial Displacement:  0.436 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 231.1 ft/day Le = 60.27 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB1RisingHead_SGI.aqt
Date:  02/19/13 Time:  11:19:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B1 Rising Head)

Initial Displacement:  0.42 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 262.8 ft/day Le = 58.05 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB2FallingHead_SGI.aqt
Date:  02/19/13 Time:  11:13:53

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B2 Falling Head)

Initial Displacement:  0.568 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  106.2 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 499. ft/day Le = 54.73 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB2RisingHead_SGI.aqt
Date:  02/19/13 Time:  11:18:24

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B2 Rising Head)

Initial Displacement:  0.454 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  64.47 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 702.1 ft/day Le = 49.64 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugDFalling Head.aqt
Date:  02/19/13 Time:  13:06:55

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug D Falling Head)

Initial Displacement:  1.471 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0199 ft/day y0 = 0.5023 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugDRising Head.aqt
Date:  02/19/13 Time:  13:06:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug D Rising Head)

Initial Displacement:  0.713 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02234 ft/day y0 = 0.4928 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugEFallingHead.aqt
Date:  02/19/13 Time:  13:06:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug E Falling Head)

Initial Displacement:  3.484 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02335 ft/day y0 = 0.9541 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugERisingHead.aqt
Date:  02/19/13 Time:  13:06:19

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug E Rising Head)

Initial Displacement:  1.693 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0178 ft/day y0 = 1.162 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:10:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Falling Head)

Initial Displacement:  0.222 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.049 ft/day y0 = 0.186 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:10:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Rising Head)

Initial Displacement:  0.382 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.136 ft/day y0 = 0.2044 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:10:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug C Falling Head)

Initial Displacement:  0.984 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.782 ft/day y0 = 0.1637 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:10:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug C Rising Head)

Initial Displacement:  0.467 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.5 ft/day y0 = 0.3013 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:10:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Rising Head)

Initial Displacement:  0.382 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.136 ft/day y0 = 0.2044 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:10:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug D Rising Head)

Initial Displacement:  0.671 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.308 ft/day y0 = 0.3846 ft
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RL-1 SLUG A

Data Set:  S:\...\RL-1_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:11:12

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug A)

Initial Displacement:  0.212 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6889 ft/day y0 = 0.2565 ft
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RL-1 SLUG A

Data Set:  S:\...\RL-1_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:11:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug A)

Initial Displacement:  0.315 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5538 ft/day y0 = 0.1871 ft
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RL-1 SLUG B

Data Set:  S:\...\RL-1_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:11:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug B)

Initial Displacement:  0.357 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5145 ft/day y0 = 0.2941 ft
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RL-1 SLUG B

Data Set:  S:\...\RL-1_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:11:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug B)

Initial Displacement:  0.516 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6324 ft/day y0 = 0.3279 ft
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RL-3 SLUG A FALLING HEAD

Data Set:  S:\...\RL-3_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:11:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.414 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.267 ft/day y0 = 0.2006 ft
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RL-3 SLUG A RISING HEAD

Data Set:  S:\...\RL-3_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:11:43

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.358 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.145 ft/day y0 = 0.2047 ft
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RL-3 SLUG B FALLING HEAD

Data Set:  S:\...\RL-3_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:11:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.491 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.181 ft/day y0 = 0.3096 ft
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RL-3 SLUG B RISING HEAD

Data Set:  S:\...\RL-3_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:11:37

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.573 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.367 ft/day y0 = 0.3246 ft
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RL-3 SLUG G FALLING HEAD

Data Set:  S:\...\RL-3_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:11:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.312 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.199 ft/day y0 = 0.2316 ft
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RL-3 SLUG G RISING HEAD

Data Set:  S:\...\RL-3_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:11:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.415 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.273 ft/day y0 = 0.2556 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:12:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug B Falling Head)

Initial Displacement:  0.319 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4594 ft/day y0 = 0.2471 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:12:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug B Rising Head)

Initial Displacement:  0.823 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6925 ft/day y0 = 0.3344 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:12:12

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Falling Head)

Initial Displacement:  1.418 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6769 ft/day y0 = 0.3894 ft



0. 5. 10. 15. 20. 25. 30. 35.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:12:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Rising Head)

Initial Displacement:  0.699 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6979 ft/day y0 = 0.4516 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:12:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Rising Head)

Initial Displacement:  0.699 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6979 ft/day y0 = 0.4516 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:12:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug D Rising Head)

Initial Displacement:  0.789 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5693 ft/day y0 = 0.4902 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:18:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  19.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Falling Head)

Initial Displacement:  0.709 ft Static Water Column Height:  19.4 ft
Total Well Penetration Depth:  19.4 ft Screen Length:  19.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.731 ft/day y0 = 0.2448 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBFallingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:13:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Falling Head)

Initial Displacement:  0.709 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.501 ft/day y0 = 0.2364 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:18:41

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  19.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Rising Head)

Initial Displacement:  0.59 ft Static Water Column Height:  19.4 ft
Total Well Penetration Depth:  19.4 ft Screen Length:  19.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.603 ft/day y0 = 0.3212 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBRisingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:13:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Rising Head)

Initial Displacement:  0.59 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.701 ft/day y0 = 0.321 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:18:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  19.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Falling Head)

Initial Displacement:  0.504 ft Static Water Column Height:  19.4 ft
Total Well Penetration Depth:  19.4 ft Screen Length:  19.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.379 ft/day y0 = 0.2949 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCFallingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:13:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Falling Head)

Initial Displacement:  0.504 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.763 ft/day y0 = 0.3095 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:18:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  19.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Rising Head)

Initial Displacement:  0.677 ft Static Water Column Height:  19.4 ft
Total Well Penetration Depth:  19.4 ft Screen Length:  19.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.528 ft/day y0 = 0.3714 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCRisingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:13:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Rising Head)

Initial Displacement:  0.677 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.579 ft/day y0 = 0.3815 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:18:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  19.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug D Falling Head)

Initial Displacement:  0.905 ft Static Water Column Height:  19.4 ft
Total Well Penetration Depth:  19.4 ft Screen Length:  19.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.18 ft/day y0 = 0.4624 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugDFallingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:13:01

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug D Falling Head)

Initial Displacement:  0.905 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.282 ft/day y0 = 0.4722 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugDRisingHead36FtScreen.aqt
Date:  02/19/13 Time:  13:12:56

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug D Rising Head)

Initial Displacement:  0.81 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.213 ft/day y0 = 0.4519 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:14:11

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug A Falling Head)

Initial Displacement:  0.27 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 13.65 ft/day y0 = 0.06657 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:13:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug A Rising Head)

Initial Displacement:  0.32 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 21.76 ft/day y0 = 0.04476 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:13:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug B Falling Head)

Initial Displacement:  0.084 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.465 ft/day y0 = 0.05905 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:13:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug B Rising Head)

Initial Displacement:  0.349 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 9.233 ft/day y0 = 0.06074 ft
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UW-1 SLUG C&G FALLING HEAD

Data Set:  S:\...\UW-1_SlugC&GFallingHead.aqt
Date:  02/19/13 Time:  13:15:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  1.175 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4291 ft/day y0 = 0.6578 ft
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UW-1 SLUG C&G RISING HEAD

Data Set:  S:\...\UW-1_SlugC&GRisingHead.aqt
Date:  02/19/13 Time:  13:15:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  1.15 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4184 ft/day y0 = 0.6273 ft
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UW-1 SLUG C FALLING HEAD

Data Set:  S:\...\UW-1_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:15:05

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.696 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4506 ft/day y0 = 0.4121 ft
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UW-1 SLUG C RISING HEAD

Data Set:  S:\...\UW-1_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:14:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.72 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4704 ft/day y0 = 0.4191 ft
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UW-1 SLUG G FALLING HEAD

Data Set:  S:\...\UW-1_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:14:41

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.465 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.455 ft/day y0 = 0.2572 ft
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UW-1 SLUG G RISING HEAD

Data Set:  S:\...\UW-1_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:14:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.379 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3844 ft/day y0 = 0.228 ft
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FIGURE E-1.   TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/EF-3A_metals.grf
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*Non-detect values are
represented by open symbols

Alternate Concentration Limit
= 3.06 mg/L

Alternate Concentration Limit
= 23.34 mg/L

Alternate Concentration Limit
= 0.93 mg/L

Alternate Concentration Limit
= 96.87 mg/L

mg/L = Milligrams per liter



1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0

500

1,000

1,500

2,000
BI

C
AR

BO
N

AT
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

400

500

600

700

800

900

C
H

LO
R

ID
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

DATE

0

500

1,000

1,500

2,000

2,500

3,000

S
U

LF
A

TE
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE E-2.   TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE E-3.   TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/EF-3A_parameters.grf

mg/L = Milligrams per liter
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FIGURE E-4.   TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL EF-6
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/EF-6_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 3.9 mg/L
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FIGURE E-5.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL EF-6
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-6.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL EF-6
RIO ALGOM MINING LLC, LISBON FACILITY
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.30 mg/L



1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0

100

200

300

400

500
BI

C
AR

BO
N

AT
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0

100

200

300

400

500

C
H

LO
R

ID
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

DATE

200

250

300

350

400

450

500

S
U

LF
A

TE
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE E-8.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL EF-8
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-9.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL EF-8
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-10.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL H-63
RIO ALGOM MINING LLC, LISBON FACILITY
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Target Action Level
= 0.06 mg/L
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FIGURE E-11.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL H-63
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-12.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL H-63
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-13.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL LW-1
RIO ALGOM MINING LLC, LISBON FACILITY
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represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.028 mg/L
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FIGURE E-14.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL LW-1
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-15.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL LW-1
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-16.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL ML-1
RIO ALGOM MINING LLC, LISBON FACILITY
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.26 mg/L
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FIGURE E-17.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL ML-1
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-18.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL ML-1
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/ML-1_parameters.grf

mg/L = Milligrams per liter
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FIGURE E-19.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
BACKGROUND WELL MW-13
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-20.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
BACKGROUND WELL MW-13
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-21.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR BACKGROUND WELL MW-13
RIO ALGOM MINING LLC, LISBON FACILITY
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AND SULFATE CONCENTRATIONS FOR
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FIGURE E-24.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR BACKGROUND WELL MW-5
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-25.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-26.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-27.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/OW-UT-9_parameters.grf

mg/L = Milligrams per liter
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FIGURE E-28.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL RL-1
RIO ALGOM MINING LLC, LISBON FACILITY
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 42.1 mg/L
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FIGURE E-29.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL RL-1
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/RL-1_common.grf

mg/L = Milligrams per liter
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FIGURE E-30.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL RL-1
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/RL-1_parameters.grf

mg/L = Milligrams per liter
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FIGURE E-31.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL RL-3
RIO ALGOM MINING LLC, LISBON FACILITY
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
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FIGURE E-32.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL RL-3
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom/12/ReportFigures/Graphs/RL-3_common.grf

mg/L = Milligrams per liter
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FIGURE E-33.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR TREND WELL RL-3
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter



1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0.000

0.001

0.002

0.003

0.004

0.005
AR

SE
N

IC
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0.00

0.05

0.10

0.15

0.20

0.25

M
O

LY
BD

EN
U

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

1/1/04 1/1/05 1/1/06 1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12 1/1/13 1/1/14

0.000

0.002

0.004

0.006

0.008

0.010

SE
LE

N
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE E-34.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-4
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-35.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
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FIGURE E-36.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR POINT OF EXPOSURE WELL RL-4
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-37.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
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POINT OF EXPOSURE WELL RL-5
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FIGURE E-38.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-5
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE E-39.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR POINT OF EXPOSURE WELL RL-5
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE E-40.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-6
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FIGURE E-42.  TIME SERIES GRAPHS OF pH, TOTAL DISSOLVED SOLIDS
CONCENTRATION AND GROUND WATER ELEVATION
FOR POINT OF EXPOSURE WELL RL-6
RIO ALGOM MINING LLC, LISBON FACILITY
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mg/L = Milligrams per liter
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FIGURE F-1.   SCATTER PLOT OF MEASURED CONCENTRATION FOR ALL ANALYTES
IN WELLS MW-102 AND MW-102DB, LISBON FACILITY,
RIO ALGOM MINING LLC
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FIGURE F-2.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN MW-102 AND MW-102DB
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom\WQ_trends\MW-102_MW-102DB_Piper.grf     14Feb2013

Color Indicating Well Identifier

MW-102
MW-102DB



 

PHASSE 1 REPO
TO ADDR
TREND W

A

PIPE

RT FOR SU
ESS OUT-O
ELLS RL-1

 
 

APPENDIX G
 
 
 

ER DIAGRA
 

UPPLEMEN
OF-COMPL
1 AND EF-8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G 

AMS 

NTAL SITE
LIANCE ST
8, LISBON 

E ASSESS
TATUS AT 
 FACILITY

MENT 

Y 



 

Rio A
inves
data 
diagr
water

areas

could
and i
Site. 
the lo
four 
(top),

interp
groun

Groundw
Algom Mini
stigation. A 
obtained fro

rams are a gr
rs and identi

 
Figures G

 at the Site: 
1. No

Aq
RL
th
An

2. So
EF
tra

3. So
M
so

4. Pe
M
stu

5. Br
M

 
The piper

d be used, e
interpret gro
 On piper d

ower right tr
quadrants o
, saline (righ

 
Prelimina

preting grou
ndwater mi

ater samplin
ing LLC L
site map is 
om the Pha
raphical dep
ify mixing of

G-2 throug

orthwest T
quifer (BCA
L-5, which a
e tailings i
nticline (LV
outhwest Tr
F-6, EF-8, 
ansect on the
outhern W

MW-105, MW
outh side of t
erimeter W

MW-5, and R
udy area. 
rushy Basin

MW-102DB, 

r diagrams w
ither indepe

oundwater d
diagrams, cat
riangle, and 

of the upper 
ht), alkali car

ary evaluatio
undwater qua
ixing, they 

A

PIPE

ng was con
Lisbon Facil

shown on F
ase 1 sampl
piction of ma
f waters (Ho

gh G-6 pres

Transect (F
A) wells MW
are oriented 
impoundmen

VA). 
ransect (Fig
and ML-1, 

e southwest 
ells (Figur

W-13, UW-1
the tailings im

Wells (Figure
RL-6, which 

n Member W
MW-103, an

were prepar
endently or i
data, and to 
tions are plo
cations and
diamond re

rbonate (bott

on of the p
ality conditi

indicate d

APPENDIX G
 
 
 

ER DIAGRA
 
 

nducted from
lity (Site) 
Figure G-1.
ling were us
ajor ion wat
ounslow, 199

sent piper di

igure G-2)
W-101, MW-

along a sout
nts on the 

gure G-3) –
which are

side of the L
e G-4) – i
, and MW-1
mpoundmen
e G-5) – inc
are generall

Wells (Figur
nd MW-106

ed to evalua
in tandem w
characterize

otted on the 
d anions are 
epresent fou
tom), and te

piper diagra
ions at the S
different w

G 

AMS 

m October 3
during Pha
.  Major cat
sed to gene
ter chemistry
95).   

iagrams for 

) – includes
-102, OW-U
theast-northw

northeast 

– includes d
e oriented a
LVA. 
includes da
104, which a
nt and on the
cludes data B
ly located al

re G-6) – in
. 

ate whether 
with other w
e groundwa
lower left tr
projected on

ur classes of
mporary har

ams indicate
Site.  In par

water types, 

30th to Nov
ase 1 of th
tion and ani
erate piper d
y that can be

r the followi

s data from
UT-9, RL-1, 
west transec
side of the

data from BC
along a sou

ata from BC
are generally
e south side o
BCA wells 
ong the peri

ncludes data 

the major c
water quality
ater quality c
riangle, anio
nto the uppe
f water: per
rdness (left).

es that they
rticular, they

and may 

vember 7th a
he hydrogeo
ion concentr
diagrams.  
e used to cla

ing five sel

m Burro Ca
RL-3, RL-4
t emanating 

e Lisbon V

CA wells EF
utheast-north

CA wells H
y clustered o
of the LVA 
LW-1, MW
imeter of the

from BBM 

cation/anion
y data, to an
conditions a

ons are plotte
er diamond. 
rmanent hard
.   

y are usefu
y reflect are

be useful

at the 
ologic 
ration 
Piper 
assify 

lected 

anyon 
4, and 

from 
Valley 

F-3A, 
hwest 

H-63,  
on the 
axis. 

W-100, 
e Site 

wells 

n data 
nalyze 
at the 
ed on 
 The 

dness 

ul for 
eas of 
l for 



 

discri
detail
hydro

Houn

iminating b
led evaluati
ogeologic in

      
 

nslow, A.W. 
Publisher

between imp
on of majo
vestigation. 

1995. Wate
s, Boca Rato

pacted and 
r cation/ani
  

RE

er Quality Da
on, FL. 

unimpacted
ion data wil

EFERENCE
 
 

ata: Analysis

d groundwa
ll be condu

ES 

s and Interpr

ater.  Addit
ucted during

retation, CR

tional and 
g Phase 2 o

RC Lewis 

2 

more 
of the 



Phase 1 Well and Identifier,
Burro Canyon Aquifer

MW-100
!(

Phase 1 Well and Identifier,
Brushy Basin Member of
Morrison Formation

MW-106
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

Image Source:  Google Earth Pro 2012
Image Source:  Google Earth Pro 2012

RL-5RL-4

LW-1

H-63

UW-1
MW-13

RL-6
RL-3

RL-1
MW-5

MW-105

MW-100

ML-1

EF-8

EF-6

EF-3A
MW-104

MW-102

MW-101

OW-UT-9

MW-102DB

MW-103

MW-106

109°17'0"W

109°17'0"W

109°18'0"W

109°18'0"W

109°19'0"W

109°19'0"W
38

°1
7'

0"
N

38
°1

7'
0"

N

38
°1

6'
0"

N

38
°1

6'
0"

N

0 1,000 2,000

Feet

GIS\1350.14\Phase1_Wells_Fall2012.mxd\07March2013      NAD27_SP_Utah_So.

FIGURE G-1. WELL LOCATIONS, RIO ALGOM MINING LLC,  LISBON FACILITY

EXPLANATION

Fault

Long Term Surveillance and
Maintenance Boundary

Rio Algom Mining LLC
Property Boundary

Existing Well and Identifier
LW-1
!(



Calcium
 (Ca 2+) + M

agnesium
 (M

g 2+)

100%

80%

60%

40%

20%

0%

Su
lfa

te
 (S

O 4
2- ) 

+ 
Ch

lo
rid

e 
(C

l- )

100%
80%

60%
40%

20%
0%

Bi
ca

rb
on

at
e 

(H
CO

3
- ) +

 C
ar

bo
na

te
 (C

O 3
2- ) 

100%

80%

60%

40%

20%

0%

Sulfate (SO
4 2-)

0% 20
%

40
%

60
%

80
%

10
0%

Chloride (Cl-)

100%

80%

60%

40%

20%

0%

Calcium (Ca2+)

10
0%

80
%

60
%

40
%

20
%

0%

Sodium
 (Na +) + Potassium

 (K
+)K

100%

80%

60%

40%

20%

0%

M
ag

ne
siu

m
 (M

g2
+ )

10
0%

80
%

60
%

40
%

20
%

0%

EXPLANATION

Symbol Indicating Sampling Method and
Sample Type

Hydrasleeve
Hydrasleeve Duplicate
Low-Flow Purge
Low-Flow Purge Duplicate
Pre-Development
Purge
Purge Duplicate

FIGURE G-2.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN NORTHWEST TRANSECT WELLS
RIO ALGOM MINING, LISBON FACILITY
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FIGURE G-3.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN SOUTHWEST TRANSECT WELLS
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom\WQ_trends\Southwest_Transect_Wells.grf     14Feb2013
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FIGURE G-4.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN SOUTHERN BCA WELLS
RIO ALGOM MINING, LISBON FACILITY
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FIGURE G-5.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN LW-1, MW-100, MW-5, AND RL-6
RIO ALGOM MINING, LISBON FACILITY
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FIGURE G-6.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
AND SAMPLING METHOD IN BRUSHY BASIN WELLS
RIO ALGOM MINING, LISBON FACILITY
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